i _~J

” I Appalachian
A A | I

= ENVIRONMENTAL FINANCE CENTER \R( Regional

= Commission

Drinking Water and Wastewater Infrastructure
in Appalachia

An Analysis of Capital Funding and Funding Gaps

Jeff Hughes, Richard Whisnant, Lynn Weller,
Shadi Eskaf, Matthew Richardson, Scott Morrissey, Ben Altz-Stamm

The UNC Environmental Finance Center
School of Government
The University of North Carolina at Chapel Hill
July 2005



ii

Drinking Water and Wastewater in Appalachia

[This page intentionally left blank]



Drinking Water and Wastewater in Appalachia

List of Figures
List of Tables
Acknowledgments
List of Abbreviations
About UNCEFC

Executive Summary

1

Contents

INTOAUCHION ettt sssesesnes
Background on Appalachia.........c.ccocoiviiiiiiiiiniiniiiiciccceen
Background on the Appalachian Regional Commission.............ccccccccuceeennnne
Study Goals and Research Questions ...........cccocceeuvieiniiiniiciiniciniiiieecnicenes
Levels of ANALYSIS ......ccccooiiiiiiiiiiiccicce s
Study COMPONENLS ........coiviiiiiiiiiiiiciece e
Study Limitations........cccouiuiuiiiiiiiiiiiiicc s
Limits of the Data.........cccocooiiiiii

Water and Wastewater Services in Appalachia.........ceveivcrnrencnnisenscnncnne
Drinking Water ...
WasteWater ...
Ambient Water QUality ...
Environmental Characteristics Influencing Service..........ccccccceeiiiiincinnne.
SUIMNIMATY ..ot

Assessments of Needs for Water and Wastewater Infrastructure in

F2N o L1 - T4 o 1
Scope and Implementing Organizations.............ccccccocevvirciniinicciciiicene.
PUTPOSE ...ttt
Frequency and Planning Period ...,
MethodOLOEY ......c.ccoouiiiiiiiiiiiicic e
ACCUTACY ..ttt a e a e enis
Undocumented and Unidentified Needs............cccccconniiiniine,

iii



iv

Drinking Water and Wastewater in Appalachia

Capital Needs for Water and Wastewater Infrastructure in Appalachia................. 73
The Clean Watersheds Needs SUIVey ..o
The Drinking Water Needs SUIVey ...
Other National Studies............cccooiiiiiiiiiii e
State-Level Studies..........ccooiiiiiiiiiii s
Needs by Physiographic Region...........cccccciiiiiiiiiiiiiiiiiiiccccccceccees
Needs by County Economic Status ..........coccovviiniiiiiiiiniiiniiiicccccececeeee
Regulatory Needs as Water and Wastewater Funding Needs..............ccccccceniiiinnnn.
Application of Needs Estimates to the Policy Challenges Facing Appalachian
COMIMUNIEIES ...t

Sources of Funding for Water and Wastewater Infrastructure ..........cecevvvevecnencne 93
Current Revenues and Reserve Funds............ccocciviiiiiiniiniiniiiciciccce,
The Private Capital Market ..........cccoeireioiniiininiicieccteeeceteee et
Public Funding Programs...........cccccvciiiiiiniiiniiiiiciicicecnccseeseeeeee e

Financial Management and Funding Strategies .........ccevevvrnvencscrencnncrnnecncncnes 111
Major Funding Challenges and Gaps ..........cccccevuruiiinininiiiiiiiicccenseceeceseee e
Regionalization and Local Partnerships...........ccccceeiviiiiniciniiiniciiiiiciccecenes
FUll-COSt PIICINE......ocviiiiiiiiiiiiiic e
Rate-Making Strategies for Low-Income Customers............ccccceciviininiciniiniccninccnen.
Targeted Assistance for Low-Income Customers ............ccccccceuviiciiiniciiinnicccnes
Asset Management ...........ccoiviiiiiiiiiiiii s
Improvement of Water EffiCiency ...
Planning Grants and ASSIStANCE ...........ccccccieuiiiiiiniiiiiiiccrceeeee e
Improved Access to the Private Capital Market...........ccoeeveioincinicnncincicnecen
Offering of Attractive Loan Terms...........cccocoiviiiiiniiiniiiiiiiiniiccceceeeee
Establishment of State Funding Sources.............ccccccoiiiiiiniiiiiiccccccees
Pooled-Loan Programs............cccciiiiiiiiniiiciiciicciecieeeesiet et
Streamlining of, Coordination of, and Cooperation among Funding Programs ..........
The Role of Private Service Providers............cccccoviiiiiiiiiiiiicccccs
A National Trust FUNd ...
Optimization of Grant Programs.............ccccoeeviiiiniiiniiiiniinienceececeeeeeee s
SUINIMATY ..o



Drinking Water and Wastewater in Appalachia \Y

Appendices
A. Clean Water Needs per Appalachian County, 2000 ...........cccoccceveiiinciiniinninnccne
B. Public Funding Distributions to Each Appalachian County, 2000-2003 ..................
C. Appalachian Region Water and Sewer Needs Assessment:
Consultations and Discussion FOrums ............cccccviiiiiiiiinniciincccceas
D. Drinking Water and Wastewater Infrastructure Funding Survey............ccccccccoenueee.
E. Community and System Level Case Studies.............ccccocoiviiiiiiiiiiiiiiiicciies
Accident, Maryland ..o
Corinth, MiSSISSIPPI..c.veveuerreririeriirieirieiiieieteteteteteteretere sttt ebe st sae e
Jasper, NEW YOTK ..ottt
McDowell County, West Virginia, and Letcher County, Kentucky ...................
Weaverville, NOTth CaroliNa ...c.ooo oo eeee e e e e e eeeeeeeeeseeaeenees
West Virginia— American Water ...,
F. Environmental Characteristics Influencing Service............cccccccoviiniinniincinninnee.
G. Methodology for Projection of Drinking Water Needs from the
Drinking Water Needs SUIVey ...........ccoeviviiiiiiiiiiiiiiniiiiiicccceceieees
H. Regulatory Needs as Water and Wastewater Funding Needs ..............cccccccccceeiies
I. Methodology for Compilation of the Master Funding Database................cccccccceneee.
J. Summaries of Selected Federal and State Funding Programs for Water and
Wastewater Infrastructure.............ccccoooiiiiiii
K. Methodology for Analysis of
Household Water and Wastewater Expenditures ..........cccccceoeveveinencnnincncnns



Vi

Drinking Water and Wastewater in Appalachia

[This page intentionally left blank]



Drinking Water and Wastewater in Appalachia vii

Figures

Chapter 1
Figure 1-1. Economically Distressed Counties of Appalachia..........cccccececvveuinricinccnicennnnene.
Figure 1-2. Physiographic Regions of Appalachia...........ccccoeiiiiiinniniccncccee

Chapter 2
Figure 2-1. Percentage of Appalachian Population with Public Water Service, 199...........
Figure 2-2. Increase in Percentage of Population with Public Water Service,

19851995
Figure 2-3. Number of Community Water Systems in Appalachia...........ccccececcinnncccnne.
Figure 2-4. Community Water Systems in Appalachia, by Source of Water .........................
Figure 2-5. Appalachian Population Served by Community Water Systems, by

SOUTCE Of WALET ......oviiiiiiii s
Figure 2-6. Percentage of Appalachian Community Water Population Served by

Private SYStEIMS ......cccoiiiiiiiiiiiiiicicc e
Figure 2-7. Percentage of Appalachian Population with Public Sewer Service, 1990...........
Figure 2-8. Treatment Facilities and Collection Systems in Appalachia, 2000.......................
Figure 2-9. Number of Septic Tanks per Square Mile in Appalachia, 1990..................c.c.......
Figure 2-10. Percentage of Appalachian Households Using Septic Tanks and

CeSSPOOIS, TO0.......oiiuiiiiieieierte ettt ettt ettt
Figure 2-11. Percentage of Appalachian Households Using Septic Tanks and

Cesspools,

DY County, T990.....c.oouiiiiiiiieiieiciceeeee ettt
Figure 2-12. River Basins of Appalachia..........ccoeciiiiiiiiiiiiniiicieccccreeceeeee s

Chapter 3
Figure 3-1. Documented Clean Water Needs per Capita, Tennessee Counties versus
All Counties in Appalachian States, 2000..........c.covueereirireinieineeirecreeneeeeseeeseeeeneene

Chapter 4
Figure 4-1. Facilities in Appalachia with Greatest Needs in Categories I-V .........................
Figure 4-2. Documented Needs per Capita in Categories I-V ............ccccoeinnniiiinnicccne.
Figure 4-3. Facilities with and without Documented Needs in Categories I-V ....................
Figure 4-4. Population of Metropolitan and Nonmetropolitan Appalachian Counties,

by County ECONOMIC StAtUS.......c.covrveirieiiiiiiiniciicciecteteeetreee et

Chapter 5
Figure 5-1. Documented Needs for Wastewater Systems in West Virginia, versus
Current REVENUES ...



viii Drinking Water and Wastewater in Appalachia

Figure 5-2. Communities in Appalachia with Credit Ratings from Moody’s for

Water and SEWeET PUIPOSES.........c.curiiuiiiiinieiiiiciricttete ettt
Figure 5-3. Disbursements in Appalachia by Federal and State Programs,

2000-2003.......cceeeeiiiieeee s
Figure 5-4. Disbursements in Appalachia by Major Water and Wastewater Programs,

2000-2003 ...
Figure 5-5. Per Capita Disbursements for Water and Wastewater Projects from

Stand Alone State Programs, 2000-2003..............ccccooiriiiiiiiiicece s
Figure 5-6. Disbursements of Federal and State Programs in the Appalachian

Region of North Carolina, 2000-2003............ccccoruiiiiiiiiiiiie e

Chapter 6
Figure 6-1. Community Water Systems per County in Selected Appalachian States...........
Figure 6-2. Average Percentage of Household Income Spent on Water and

Wastewater Services in Appalachia ........c.cocoeoeininiiinincccc e
Figure 6-3. Per Capita Disbursements for Water and Wastewater Projects from

Federal and State-Originated Programs, 2000-2003 ............ccccccoeuviiniinninneinieieceen



Drinking Water and Wastewater in Appalachia ix

Tables

Chapter 1
Table 1-1. Population and Area of Each Appalachian State in Comparison with Rest of

Chapter 2

Table 2-1. Community Water Systems in Appalachia and U.S..........cccoceoviiniinnicnninne.
Table 2-2. Number of Special Government Districts and Authorities in Appalachia ..........
Table 2-3. Percentage of Pipe in Each Age Category, by Ownership..........ccccceceevvecenieennneee.
Table 2-4. Publicly Owned Wastewater Treatment Facilities, by Flow Rate, 2000................
Table 2-5. Endangered or Threatened Species, by Region...........ccceceevveiniicnncinccniicnnnne.

Chapter 3

Table 3-1. Differences among National Infrastructure Needs Surveys and Reports............

Table 3-2. Differences among State Infrastructure Needs Surveys and Reports...................

Table 3-3. Adjustment Factors Used by EPA in One Approach to Estimating National
Drinking Water Needs from 1997 DWNS .........ccciiimiiiincircicceeeeeveeeeenee

Table 3-4. New Wastewater Treatment Plants and Collection Systems Proposed for
McDowell County, W.Va. ..ottt

Chapter 4
Table 4-1. CWNS Needs Categories ...........ccccirrruiuiininiricciiiinieieeeeseee e
Table 4-2. Documented Needs for Wastewater and Collection Systems in Appalachia (in
Thousands of Dollars), by TYPe.......cccviiiirriiiiirececeeeeeeee e
Table 4-3. Facilities with No Documented Needs in Categories I-V ..........cccecevvicinninnae.
Table 4-4. Per Capita Documented Needs in Appalachia..........ccccccoveiciinnnccinnncccne.
Table 4-5. Extrapolated Community Water System Needs in Appalachia ..........ccccceueunennee
Table 4-6. Water and Wastewater Needs in Appalachian Counties as Determined by
SHAtE SUTVEYS ..ot e
Table 4-7. Twenty-Year Water and Sewer Extension Needs in Kentucky...........cccceeeuece
Table 4-8. Wastewater and Drinking Water Needs and Population Served per System,
by Physiographic ReGION ..........c.cciiiiiiiiiiiicciec s
Table 4-9. Criteria for Economic Status Classification of Appalachian Counties..................
Table 4-10. Population of Appalachian Counties, by County Economic Status....................
Table 4-11. Wastewater Infrastructure Needs in Appalachia per Facility and per Capita,
by County EcONOMIC STAtUS........c.cccovviriiuiuiiiiiiciciirccceeee e
Table 4-12. Community Water Systems in Appalachia, by County Economic Status..........
Table 4-13. Drinking Water Infrastructure Needs in Appalachia per Community Water
System and per Person Served, by County Economic Status...........cccceceeveinnininicnnnnee.



X Drinking Water and Wastewater in Appalachia

Chapter 5

Table 5-1. Major Water and Wastewater Funding Programs in Appalachia and
Percentage of Total Funding in Appalachia, 2000 -2003...........ccccccureiniinneiineiiecenen.

Table 5-2. Total Funding per Capita by State-Specific Programs .............ccccevciiiniicnne.

Table 5-3. Sample Indicators of Need and Expected Relationships with Funding...............

Table 5-4. Regression Analysis: Relationship between County Funding Totals (All
Funding Programs) and Indicators of Need ............ccccccocoiniiiiiiiiiniiinicccee

Table 5-5. Decreases in Appropriations of Capitalization Funds for Appalachian States...

Chapter 6

Table 6-1. Government-Owned Ultilities in North Carolina and West Virginia....................

Table 6-2. Average Financial Results of Municipal Water and Sewer Systems for the
Fiscal Year Ended June 30, 2003.........c.cooiieiieiieeieeeie ettt ee v e aeeeveesveeeveesene e

Table 6-3. Funding Coordination Methods Used by Funding Program Managers in
APPALACKIA ..ottt



Drinking Water and Wastewater in Appalachia

Acknowledgments

The authors would like to thank the numerous individuals who provided
information, insight, and guidance for this project. Particular appreciation is due
to the Appalachian Regional Commission and their staff for commissioning and
managing this project.

Three organizations, working under subcontracts, provided important content for
this report. Subcontractors include:

Bluegrass Area Development District
Syracuse University Environmental Finance Center
Environmental Finance Center at the University System of Maryland

The authors wrote, called, emailed, surveyed, visited, and interviewed hundreds
of individuals during the course of this research. These individuals took valuable
time from their busy schedules to help us understand the current water and
wastewater challenges facing Appalachia and the diverse and often complex
funding and financial management strategies employed throughout the study
region. Behind the different organizations, different strategies, and different
layers of government, we consistently noted a common desire to provide
communities with safe drinking water and environmentally sound wastewater
treatment.

The authors also wish to thank the local governments and organizations that were
the subject of the case studies for this report:

Town of Accident, Maryland

Town of Jasper, New York

Town of Weaverville, North Carolina

West Virginia American Water and their local government partners
Communities of Letcher County, Kentucky

Communities of McDowell County, West Virginia

City of Corinth, MS and the Corinth Gas and Water Department

The authors wish to thank Gary O’dell, Asst. Prof. of Geography at Morehead
State University, for allowing us to reprint with minor modifications his excellent
case studies on the Letcher County, KY and McDowell County WV

Xi



xii Drinking Water and Wastewater in Appalachia

[This page intentionally left blank]



Drinking Water and Wastewater in Appalachia

AMSA
ARC
ASIWPCA

AWWA
CBO
CDBG
CIFA
CSO
CWNS
CWSRF
DENR
DWNS
DWSRF
ECOS
EDA
EFC
EPA
FIPS
HUD
HUD-CDBG

KIA
LIHEAP
LIWAP
MDE
MGD
MHI
NASBO
NPDES
OH PWC
OWDA
POTW
PSC
PUMA
PUMS
RUS
RWA
SDWA

Abbreviations

Association of Metropolitan Sewerage Agencies
Appalachian Regional Commission

Association of State and Interstate Water Pollution Control
Administrators

American Water Works Association

Congressional Budget Office

Community Development Block Grants program (of HUD)
Council of Infrastructure Financing Authorities

Combined sewer overflow

Clean Watersheds Needs Survey (by EPA)

Clean Water State Revolving Fund (of EPA)

Department of Natural Resources (of North Carolina)
Drinking Water Needs Survey (by EPA)

Drinking Water State Revolving Fund (of EPA)
Environmental Council of the States

Economic Development Administration

Environmental Finance Center (of UNC)

Environmental Protection Agency

Federal Information Processing Standard

U.S. Department of Housing and Urban Development

U.S. Department of Housing and Urban Development, Community

Development Block Grants program

Kentucky Infrastructure Authority

Low Income Heating Assistance Program

Low Income Water Assistance Program
Maryland Department of Environment

Million gallons per day

Median household income

National Association of State Budget Officers
National Pollutant Discharge Elimination System
Ohio Public Works Commission

Ohio Water Development Authority

Publicly owned treatment works (a facility)
Public Service Commission

Public Use MicroSample Area (of the Census Bureau)
Public Use MicroSample (of the Census Bureau)
Rural Utilities Service, USDA

Regional Water Authority

Safe Drinking Water Act



Xiv

SDWIS
SF

SRF

STAG

UNC
UNCEFC
USDA
USDA-RUS
USGS

WIN

WRIS
WVIJDC
WWTP

Drinking Water and Wastewater in Appalachia

Safe Drinking Water Information System

Summary File (of the Census Bureau)

State Revolving Fund

State and Tribal Assistance Grants

University of North Carolina

University of North Carolina Environmental Finance Center
U.S. Department of Agriculture

U.S. Department of Agriculture, Rural Utilities Service

U.S. Geological Survey

Water Infrastructure Network

Water Resource Information System (of KIA)

West Virginia Infrastructure and Jobs Development Council
Wastewater Treatment Plant



Drinking Water and Wastewater in Appalachia XV

About the University of North Carolina Environmental Finance Center

The University of North Carolina Environmental Finance Center is an interdisciplinary
center for teaching and policy analysis, based at the School of Government at the
University of North Carolina at Chapel Hill. Faculty and students working with the
center concentrate on helping improve the financing and the delivery of environmental
goods and services. For more information, visit www.efc.unc.edu.

The center is one of a group of university-based centers that concentrate on problems
in the financing of environmental services. The Environmental Protection Agency
established the centers to bring the work of researchers in the universities directly to
bear on local environmental problems. For more information on the Environmental
Finance Center Network, visit www.epa.gov/efinpage/efc.htm.



xvi Drinking Water and Wastewater in Appalachia

[This page intentionally left blank]



Executive Summary

The way in which water and wastewater services are funded in the United States
changed dramatically from the 1970s to the 2000s. The country moved from a sizable
federal grant program that accompanied the passage of the 1972 Clean Water Act to a
more complex system in which a smaller amount of funding is delivered through grants
and loans administered by a wide variety of federal and state agencies. Around 2000,
several national studies concluded that the level of spending on water and wastewater
services in this new, more complex system is inadequate to meet the nation’s needs.

In light of these conclusions, the Appalachian Regional Commission (ARC), one of
the remaining important sources of federal grants for water and wastewater
infrastructure in Appalachia, contracted with the University of North Carolina
Environmental Finance Center (UNCEFC) to assess the needs and the gaps in funding
for water and wastewater infrastructure in Appalachia.! The overall goal of the study
was to help ARC, as well as other policy makers at local, state, and federal levels who
are concerned about the adequacy of water and wastewater services in Appalachia,
understand how these services now are provided and funded and what might be done
to meet the needs of the region more effectively.

Some of the study’s quantitative findings reinforced commonly held beliefs, but
others were surprising. In almost every aspect, Appalachia today resists its historical
characterization of homogeneity. Its water and wastewater services are no exception.
The types and the sizes of water systems, the methods of disposing of wastewater, state-
originated funding programs, and institutional models for providing services vary
widely across the states and the subregions of Appalachia.

Significantly fewer households in Appalachia have access to centralized drinking
water and wastewater services than households in the rest of the country do. On a per
capita basis, documented infrastructure needs for Appalachia are on par with the rest of
the country. However, the financial capacity of households and communities to meet
those needs lags significantly behind the national average. As a result, households in
Appalachia with access to centralized systems pay a much higher percentage of their

1 For ARC purposes, Appalachia consists of 410 counties, encompassing all of West Virginia and parts
of Alabama, Georgia, Kentucky, Maryland, Mississippi, New York, North Carolina, Ohio, Pennsylvania,
South Carolina, Tennessee, and Virginia—an area of 200,000 square miles and about 23 million people.
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income for water and wastewater services than households in the United States as a
whole do, on average.

Some financial management strategies that have helped more advantaged
communities in the country reduce the capital gap (for example, asset management and
improved pricing) hold limited promise for many disadvantaged Appalachian
communities. For many of the smallest and most impoverished communities, nothing
short of large grants will bridge existing infrastructure gaps. Nevertheless, grant
funding does not appear to be the whole solution. The communities most in need of
support often lack the planning capacity to effectively design projects and many
communities that receive funding support are unable to support operating and
maintenance costs for existing facilities, let alone new ones.

Federal funding and sound financial management and innovation at the local level
remain crucial. However, the study helps highlight the major role that state
governments play in supporting infrastructure development in the region. Each
Appalachian state has developed a unique approach to meeting its communities’
infrastructure needs by choosing how it administers federally supported programs and
whether or not it offers state-specific programs. The design of funding programs across
Appalachia ranges widely, from basic grant funding to sophisticated structured finance
programs designed to promote specific local management practices. Many differences
in state funding strategies can be tied to state-specific conditions or objectives thereby
limiting the usefulness of transferring practices from one state to another. However,
there are clear examples of best practices used by some states that have yet to be
discovered or implemented by other states.

Most of the analysis carried out for the project relied on existing data sets. Extracting
county-level information and aggregate information for Appalachia from many of them
proved challenging, given the manner in which the data were collected or compiled.
The lack of reliable data to answer fundamental questions such as the percentage of
households with onsite systems was in itself a surprising finding. However, in the end,
enough data were available to answer many of the key questions related to water and
wastewater services in the region.

What is the current state of water and wastewater services in Appalachia?

Appalachian communities get their drinking water primarily from two sources. For
most people the source is “community water systems” — that is, systems that provide
water to the public for human consumption and serve at least twenty-five year-round
residents. The technologies and the treatment systems they use vary, depending on the
type and the quality of source water (surface water or groundwater) and the age and
the size of the facility. Systems that treat surface water use a variety of physical and
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chemical processes, including sedimentation, filtration, and disinfection. Groundwater
systems, which are common throughout Appalachia, employ simpler treatment systems
than surface water systems do. The typical small groundwater system in a community
includes wells, pumps, and facilities for disinfection but not for filtration or
sedimentation.

The second source of drinking water in Appalachia is the well systems of individual
households. These have some similarities with community systems. Normally, though,
they do not have disinfection processes.

Appalachia’s methods of disposing of wastewater are diverse. Wastewater treatment
“chains” include settling and clarifying processes (primary treatment) and reduction of
the biological and pathogen contents (secondary treatment) by exposing the wastewater
to microorganisms and oxygen. For facilities ending treatment at the secondary level,
the treated effluent is disinfected and absorbed into the surface or discharged into a
body of water. Secondary treatment has a limited impact on problem nutrients such as
phosphorus and nitrogen, so many communities now must employ tertiary (advanced)
treatment to reduce nutrient levels before discharge.

Wastewater is delivered from households to centralized treatment facilities through
sewer systems, which include “collector lines” through neighborhoods and major
“interceptor lines” that serve as the backbone of the system.

Small household systems that use septic tanks have self-contained treatment facilities
on their property. Wastewater is typically collected in a tank that allows solids to
separate out, provides some biological treatment, and allows relatively clear wastewater
to be absorbed into the ground through a drainage facility. Like centralized systems,
these systems may develop problems, ranging from septic tanks that get clogged, to
drainage fields that lose their absorptive capacity. In many parts of Appalachia, some
individual systems are nothing more than “straight piping” (discharging waste directly
into a stream).

Federal policy makers should realize that Appalachia is home to the headwaters of
almost all the important rivers of the eastern United States. Thus whatever happens to
Appalachian waters has major consequences for the nation as a whole.

By any definition Appalachia is a rugged land of extremes. Its generally ample
rainfall and, in some subregions, its groundwater resources bless it with water for
drinking and waste assimilation. But its topography, its legacy of water pollution from
economies built around resource extraction, and the extremely low fiscal capacity of
many of its communities make funding water and wastewater improvements difficult.
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Key Findings

The 23 million people in Appalachia—8 percent of the U.S. population and 24
percent of the population of the thirteen states in the region — get water and
wastewater services in a wide variety of ways, from state-of-the-art centralized
systems of treatment and distribution, to individual wells, septic tanks, and
straight piping.

Coverage by community water systems has expanded significantly in the last
fifteen years in Appalachia to 74 percent, but still lags significantly behind
national coverage (85 percent of the population). Wells remain the primary source
in some subregions (more than 75 percent of households in portions of the
Highlands).

More people (33 percent) in Appalachia are served by small and medium-sized
systems (those serving 10,000 or less) than people in the nation (20 percent) are. In
general, the smaller the system, the higher the costs.

Community water systems in Appalachia rely much more heavily on surface
water sources than systems in the nation as a whole do (18 percent versus 11
percent). Systems that rely on surface water tend to have significantly higher
operating and capital costs than systems that treat groundwater.

Only 29 percent of the Appalachian population whose wastewater is centrally
collected have facilities that treat more than 10 million gallons per day, compared
with 52 percent for the United States as a whole. In other words, the larger
treatment facilities outside Appalachia connect more people per facility than those
in Appalachia do.

Appalachian water and wastewater systems tend to be smaller than average
systems nationally, making for higher unit costs.

Proportionately more people in Appalachia than in the nation as a whole rely on
onsite wastewater disposal. In 1990, the last year in which national data were
collected by the Census Bureau, about 75 percent of U.S. households reported
being served by public sewers, versus 52 percent of Appalachian households.

In the scattered Appalachian places where careful surveys have been made,
substantial numbers of people have failing onsite systems or no wastewater
treatment systems at all.

Some of the highest-quality and most outstanding resource waters in the eastern
United States are in Appalachia, but there are many areas where surface water
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and groundwater are seriously impaired. West Virginia, for example, has 878
impaired streams, covering approximately 6,170 stream miles.

* Water and wastewater infrastructure and services in Appalachia are intrinsically
linked to and influenced by the natural environment of the region. Most of the
environmental factors in Appalachia lead to higher costs, especially in the
Highlands. Subsurface conditions often are hard rock, making installation and
repair of pipes relatively expensive. Groundwater typically occurs in fractures of
bedrock, rather than in large, deep aquifers that are predictable in yield and
depth. Frequently, soils are thin and unsuitable for onsite waste systems. Slopes
are pervasive and often steep, sometimes requiring more and larger pumps.

What are the critical infrastructure needs in the region?

Accurately quantifying needs in Appalachia is a challenge, as it is in the rest of the
country. Certain attributes of the region —for example, the presence of many small
systems that have few staff members and thus have a difficult time responding to
requests for information —suggest that current needs assessments may be even more
inaccurate than they are in other areas of the country. Nevertheless, enough data exist
to shed light on the types and the scale of needs in different areas of the region and to
compare them with national needs.

The 2000 Clean Watersheds Needs Survey, coordinated by the Environmental
Protection Agency (EPA), documented $162 billion as the nation’s current needs for
wastewater infrastructure. Appalachia accounts for about $14.4 billion (8.9 percent) of
that amount. The 1999 Drinking Water Needs Survey, also coordinated by EPA,
generated estimates of $136.3 billion for the twenty-year needs of the United States. The
Appalachian portion is estimated at $11.4 billion (8.4 percent).

There is ample evidence from other national needs assessments and from several
independent surveys at the state level that communities will actually have to pay far
more than this amount to ensure services that meet basic public health and
environmental standards. Given the manner in which the EPA surveys were carried
out, it is impossible to estimate exactly how much more communities will have to pay.
However, detailed needs extrapolations by others suggest that the number could easily
be $35 billion-$40 billion. This range does not include the additional funds, certainly in
the billions, needed to address the thousands of substandard and failing individual
wells, septic tanks, cesspools, and straight pipes. Nor does it include the funds that will
be necessary to operate and maintain new facilities or facilities that have been neglected
in the past.
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Key Findings

e Appalachia accounts for about $26 billion of the drinking water and clean water
needs documented or projected in recent EPA surveys. This number is clearly a
lower limit on the entire water and wastewater needs of the region. The surveys
omit or underreport many needs either because of their definitions of what
constitutes “need,” their methodologies, or their rate of nonparticipation.

* These estimates do not fully include many categories of needs that are
disproportionately high in Appalachia, such as improvements to failing septic
systems, extension of service to people with inadequate or no central water and
wastewater treatment, watershed restoration for areas impaired by historic
resource extraction and industrial activity, and stormwater handling.

* National needs estimates are further biased downward by lack of reporting in
some Appalachian states. Within individual states some evidence suggests that
underreporting is likely to occur in areas served by small systems with limited
management resources to document needs and respond to external needs surveys.

* Several states carry out needs surveys that are separate from the EPA surveys.
Their definitions of “need” and their methodologies differ widely. There are no
clear over- or underestimating trends between the needs estimates of the states
and those of EPA. However, the more comprehensive surveys that some states
have carried out have uncovered needs not reported in the EPA surveys.

* Some evidence suggests that state and local officials take needs surveys linked to
funding allocations at the federal, state, or local level much more seriously than
needs surveys not linked to such allocations.

* Physiographic regions may provide a useful way to analyze service needs and
other environmental features of the region in the future, but the problems with
data integration remain.

* The most disadvantaged counties in Appalachia have per capita needs for
wastewater infrastructure similar to those of other counties but fewer well-off rate
payers, and fewer rate payers in general, to meet the burden.

* The data suggest but do not conclusively prove that Appalachian states spend less
per capita than non-Appalachian states on regulation of water and drinking water
quality.
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What capital funding sources are currently available to meet those needs?

Federally supported and coordinated programs disbursed about $3.6 billion to
Appalachian communities for water and wastewater projects between January 1, 2000,
and December 30, 2003, and state programs disbursed about $1 billion. More than $1.5
billion was provided to communities as grants, and about $3.1 billion took the form of
loans.

Chief among the federal programs disbursing funds are the Clean Water State
Revolving Fund and the Drinking Water State Revolving Fund, of the EPA; and the
Water and Waste Disposal Loans and Grants Program, of the U.S. Department of
Agriculture, Rural Utilities Service. States provide funding assistance through matching
contributions to federal programs such as the revolving funds, and through their own
stand-alone programs. The single largest state program is the West Virginia
Infrastructure and Jobs Development Council’s Loan Program.

Some Appalachian communities also have used their own savings, as well as funds
from the private capital market, to make water and wastewater improvements.
However, these sources of capital are out of reach for most Appalachian communities
because of their strained fiscal capacity and limited creditworthiness. Several
Appalachian states, such as Alabama, Ohio, and Virginia, use their state bonding
capacity to create loan programs as a method of providing communities with access to
private capital.

Key Findings

* Relatively few communities in Appalachia, especially in disadvantaged counties,
have credit ratings for water and wastewater purposes from major rating
agencies. This lack of creditworthiness limits their direct access to the private
capital market.

e From 2000 through 2003, federal and state programs disbursed about $4.6 billion
for water and wastewater infrastructure in Appalachia.

* The special programs established by individual states accounted for 22.8 percent
of the public fund investments. Stand-alone state programs have been important
in some states and nonexistent in others. States in Appalachia employ vastly
different funding strategies, which lead to major differences in the types of
assistance and incentives that reach local communities.

* Capital funding comes from a wide variety of sources, making planning and
management of applications, and timing of grants, loans, and matches a
significant challenge for communities.
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* The number of public funding programs and the amount of public funding to
upgrade existing wastewater systems in Appalachia or build new, decentralized
ones are extremely limited.

* A statistical analysis indicated that needs identified by the EPA’s 2000 Clean
Watersheds Needs Survey were significantly and positively related to the
distribution of water and wastewater infrastructure funding in Appalachia. (A
“significant” relationship is one that could not have occurred by chance.)
Violations of the National Pollutant Discharge Elimination System also were
significantly and positively related to the distribution of funding, as were
incidences of waterborne diseases.

* Funding sources for project planning and other up-front aspects of water and
wastewater projects are relatively few.

What types of gaps exist, and what is the capacity to bridge them?

Appalachia faces several types of interrelated water and wastewater financing
challenges, including capital requirement gaps; annual cash-flow shortages; marginal
utility /system fiscal capacity; diminishing household ability to pay; and diverse
management-oriented needs.

Despite the numerous capital funding programs in the region, a backlog of project
funding requests exists in many areas. In other parts of the country, the private capital
market provides a large pool of capital funds to supplement limited public capital
funds. Although some communities in Appalachia have access to private capital, it is
out of reach for the majority of communities in distressed areas.

Key Findings

* At the system level, many small utilities have insufficient revenues to cover future
cash-flow requirements, once debt repayments and increased operating costs
linked to new facilities are taken into account. These utilities are characterized by
small and often shrinking customer bases. In some cases, even if grants for capital
were available, the utilities would be unable to meet the operating costs associated
with their facilities.

* In comparison with the nation as a whole, households in many Appalachian
counties are paying a higher proportion of their income for water and wastewater
services, so high in several areas for large numbers of households that asking
them to pay more for improved service is infeasible. This household affordability
gap has become the critical challenge for many utilities.
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Management shortfalls in the region range from small systems that are unable to
support trained and educated staff, to large systems that have yet to shift from a
reaction-oriented paradigm characterized by high maintenance costs and
continual capital stock crises to a more proactive approach that includes asset
management systems, proactive investments, and continual staff training.

What financial management and funding strategies are likely to have the biggest
impact on service in the region?

Given the diversity of the Appalachian communities and the water and wastewater
challenges they face, no single strategy or measure will work throughout the region.

Key Findings

In general, no single strategy or group of strategies identified in recent national
studies of water and wastewater infrastructure will close the gap between services
and needs in Appalachia as a whole. Instead, strategies must be designed and
deployed on the basis of particular community characteristics.

Regionalization —with its attendant consolidation of providers — offers widely
varying possibilities for achieving economies of scale. In Appalachia,
regionalization has helped some communities pool their resources and reduce
costs enough to remain viable. However, before funders and policy makers look
too quickly at regionalization as a blanket solution, they should review the
political and institutional environments in which various systems operate. Some
states, such as Kentucky and West Virginia, have a history of regional entities and
have institutional and regulatory frameworks favorable to regional systems. Other
states, like North Carolina, have a go-it-alone culture, a historic model of a single
provider prevalent in their system of government, and a relative lack of tested
regional models. Promoting regionalization in these states requires addressing the
structural obstacles.

Appalachian communities are an example of the willingness of people to make
tfinancial sacrifices in order to guarantee sustainable, high-quality services.
Appalachia has shown that many communities can contribute to meeting their
needs but many communities cannot generate adequate revenue to meet future
needs with price increases alone. Full-cost pricing offers only limited gains for
bridging the capital gap in many parts of Appalachia, particularly in small and
low- or negative-growth communities. The additional revenue from even large
price increases will never cover the funding gap for many Appalachian systems.
Without external subsidization many of these systems will either collapse
completely or slowly decline because of lack of system maintenance and
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investment. The issue of full-cost pricing is greatly complicated by the fact that for
some communities, affordability limitations are very real, while for other
communities the term “affordability” is used to mask the true obstacle —lack of
political will.

Some funding programs encourage or require communities to follow the
principles of full-cost pricing to the extent possible before receiving funding. Such
inducements or requirements often result in greater community contributions,
showing that affordability constraints were less than previously stated.

Privatization offers some communities a way to attain the economies of scale that
regionalization brings, as well as access to greater technical and managerial
capacity than is likely in a go-it-alone approach. Equally important, large
multiple-jurisdiction for-profit providers offer rate-setting and institutional
options not readily available to isolated single-jurisdiction systems.

However, private systems will not reach the most remote and difficult-to-serve
communities in Appalachia. Private providers will seek to serve the systems with
relatively low costs and high revenues. In addition, for-profit providers” higher
cost of obtaining capital, their profit needs, and their tax burdens inevitably
influence the price their customers pay for water. The trade-offs between the
benefits of consolidated private systems and the extra revenue requirements must
be evaluated case by case throughout the region.

Many Appalachian systems are behind in implementing basic techniques of asset
management, such as maintaining records of assets and repairs. Implementing
these techniques is a laudable goal and will provide some marginal cost and
water-quality benefits for some systems. However, given the small size and asset
base of many systems, implementing the much-heralded advanced techniques of
asset management developed in Australia and now being implemented in large
U.S. systems will do little to solve their funding problems.

What steps can funding agencies and technical assistance providers take to improve
and expand service in the region?

The thirteen states in Appalachia each employ different funding programs and
strategies for assisting communities. Consultations with public officials at the state and
local levels suggest that some of these approaches promote sustainability and improved
access to funds more than others do. States that have developed coordinated funding
organizations have been able to improve communication and minimize the
administrative hurdles. Other states, such as Ohio and West Virginia, have made
difficult decisions regarding the eligibility of communities for funds and the types of
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funds to make available to communities. These states offer a large proportion of their
funds as loans and pay careful attention to the fiscal capacity of communities before
granting them. The measures have promoted consolidation and have kept some
communities from investing funds in systems that may not be sustainable.

The private capital market in the United States has proven to be an essential
component of infrastructure. However, it still is a tool beyond the reach of many
communities in Appalachia. Many states have developed innovative methods of
pooling loans for small, credit-risky communities to reduce their risk. These pooled-
loan programs often operate under the name “bond bank.” They follow several designs,
but the common approach is to use a combination of state administrative capacity and
creditworthiness to obtain private capital at more favorable terms than individual
communities could obtain.

Another option for increasing access to private capital is to improve the
creditworthiness of local communities by strengthening their financial management
capacity and improving their overall economic health. This approach has promise for
many communities in Appalachia, but the extreme economic hardship present in some
communities makes accessing the private market unlikely even if they can improve
their management.

Many public officials and advocacy organizations are convinced that finding
additional sources of grant funds is essential to helping the poorest communities. In a
survey that UNCEFC conducted as part of the study, it asked funding program
managers to estimate the impact that different measures would have in helping
communities meet their needs. Eighty-one percent of the respondents indicated a large
impact for grants. Further, almost 50 percent felt that the inability of specific programs
to offer grants was a major obstacle in the programs” helping distressed communities.

Many funders and policy makers have expressed concern about the process of
determining who receives grant funds. Although most funders seem to agree that grant
funds should go to communities most in need, some argue that grants made to the most
tiscally distressed communities may be counterproductive because they support
communities that do not have the managerial and financial capacity to maintain a
viable system and in the worst case do not have the funds to operate the system the
grant supported. Some states have used grants as an opportunity to encourage or force
communities to address their shortcomings in fiscal capacity by partnering with other
communities. For such strings to have an impact, a comprehensive funding strategy
must be in place. Otherwise, as many officials reported in the UNCEFC survey,
communities will play funders off each other and go to the funder that requires the least
and provides the most. The West Virginia Infrastructure and Jobs Development
Council’s system of reviewing project requests to multiple programs and
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recommending a comprehensive package has allowed it to distribute grants in a much
more planned and focused manner.

Key Findings

For many communities with marginal fiscal capacity, careful manipulation of
funding terms may offer the best hope of stretching limited public dollars. In
some situations, long-term loans can make a capital project feasible for a
community. The U.S. Department of Agriculture, the Ohio Water Development
Authority, and West Virginia’s Clean Water State Revolving Fund are examples of
programs that offer thirty- and forty-year loans under special conditions to
disadvantaged communities. Such loans should be made only after careful
evaluation of a project. Generally accepted accounting principles dictate that loan
terms not exceed the useful life of a facility.

The degree of cooperation and coordination among different funding programs
varies significantly across Appalachia. Some states have coordination strategies
and institutions that streamline local funding requests and assist in matching and
optimizing different funding sources. In other areas of the region, the go-it-alone
approach requires individual communities to navigate the complex funding
options and seek the best deal they can get.

Evidence shows that external grant funding remains an essential component of an
overall funding strategy, and that without significant grant funding, a certain of
number of communities would be unable to generate sufficient revenue to protect
the public health and their surface-water quality. Some states in the region have
integrated funding programs and strategies that rely on small amounts of grants
to leverage loan funds, enabling communities to access the capital they need while
covering the majority of the costs themselves.

Some individual funding programs and some groups of funding programs
carefully design funding packages for communities that include a mix of grant
and loan funding. In states where such coordination is weak and grants are not
strategically linked to loans, communities consistently seek out grant funding
even if they clearly have the ability to take on loan financing.



1
Introduction

This report analyzes the conditions of water and wastewater services in the
Appalachian Region and attempts to assess the financial requirements and strategies
available to improve the quality of drinking water and wastewater services in the
region, particularly in the areas that face chronic economic distress and clear
deficiencies in these services. A better understanding of the water and wastewater
capital funding challenges and the strategies to address those challenges could make a
significant difference in quality of life for the thousands of Appalachians now living in
poverty and for thousands more who may be affected by environmental problems
related to the integrity of the region’s waters.

The report takes the congressional definition of the Appalachian Region as its starting
point in determining the jurisdictions for study (see Figure 1-1, which outlines the
region by county and highlights the most economically distressed counties).? The
analyses are based on major data sources compiled by the Environmental Protection
Agency (EPA), the U.S. Geological Survey, and the U.S. Census Bureau, as well as
private credit-rating agencies. In addition, detailed case studies are developed to
examine specific community-level services, issues, and practices.

The way in which water and wastewater services are funded in the United States
changed dramatically from the 1970s to the early 2000s. The country moved from a
sizable federal grant program that accompanied the passage of the 1972 Clean Water
Act to a more complex system in which a smaller amount of funding is delivered
through grants and loans administered by a wide variety of federal and state agencies.
Around 2000, several national studies concluded that the level of spending on water
and wastewater services in this new, more complex system is inadequate to meet the
nation’s needs.

Between 1997 and 2003, the Appalachian Regional Commission (ARC) invested $129
million in water and wastewater infrastructure for Appalachia, and it leveraged about
$562 million more from other federal, state, and local government agencies. As a result
of these public-sector investments in improved drinking water and wastewater services,
Appalachian communities were able to attract $1.3 billion in private investment for
commercial, residential, and industrial site development.

2 For ARC purposes, “Appalachia” has a precise definition. See the section in this chapter headed
Background on the Appalachian Regional Commission.

13
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Figure 1-1. Economically Distressed Counties of Appalachia

Data Source: Prepared using U.S. Geological Survey data

and 2005 ARC Economic Status data
—— Appalachian River

B Distressed County
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According to the ARC,

these public investments have helped Appalachian localities meet their most critical water and sewer
needs . .. Yet many rural Appalachian communities lack even the most basic services . . . and many
more communities rely on private septic and private well water systems that are poorly regulated and

... may present serious environmental problems.>

The analyses of national needs issuing from various national agencies at the time
were calling attention to the gaps between current levels of spending and projected
costs over the first two decades of the twenty-first century:

These analyses highlight that replacement of aging infrastructure, rising [operating and
maintenance] costs to deal with deterioration of the capital stock, increasing environmental
regulations, and a lack of research and innovation in management of these systems will likely drive
capital investment and [operating and maintenance] expenditures higher compared to current
historical levels.*

One of the analyses expressed the opinion that “management efficiencies are
possible” and higher rates can be absorbed by customers. Yet it conceded that “smaller,
rural systems face higher investment costs” and might need additional technical,
managerial, and financial assistance.’

In June 2003, ARC issued a request for proposals to assess the needs and the gaps in
funding for water and wastewater infrastructure in Appalachia. ARC’s purpose in
contracting for the research was “to provide policy makers and local officials with
detailed information on future water and sewer investment requirements and financial
strategies to meet these needs, given the fiscal capacity of their communities.” ARC also
hoped that the findings of the research would “enable state and local officials to target
financial assistance and develop strategies for smaller communities to meet their
financing needs.”®

3 Appalachian Regional Commission, “Request for Proposals for Assessing Water and Sewer
Infrastructure Needs and Gaps in Appalachia” (Washington, D.C.: ARC, June 30, 2003), 2.

41bid., 3.
5 Ibid.

6 Ibid., 1.
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The University of North Carolina Environmental Finance Center (UNCEFC)
submitted a proposal in response to ARC’s request, and UNCEFC was selected to
undertake the work. This report presents UNCEFC's findings and recommendations.

Background on Appalachia

Since 1965, regional development has diminished some of the differences between
Appalachia and the nation.” However, the region still confronts a legacy of poverty and
uneven development, as well as the competitive challenges of an internationalized
economy. When ARC was established, about 33 percent of Appalachians lived in
poverty —a rate 50 percent higher than the national rate of 22 percent. By 2000 the
regional poverty rate had been reduced to 13.6 percent, and the spread between
Appalachia and the nation had narrowed to 1.2 percentage points. From 1960 to 1980,
the number of “distressed counties” in Appalachia (see the next section for a technical
definition) declined steadily, but over the ensuing twenty years, it increased slowly,
reaching 121 in 2003. In 2004, however, the number decreased sharply to 91, largely
because of the impact of the newly available decennial poverty statistics on the
calculation methodology.

Appalachia’s population is geographically distributed across the urban-rural
spectrum, from large urban areas in metropolitan counties to small, remote counties
lacking even little urban concentrations. Fifty-six percent of the population lives in
metropolitan counties, 27 percent in counties adjacent to metropolitan counties, and 17
percent in remote, rural locations.

Background on the Appalachian Regional Commission

In 1965, Congress passed the Appalachian Regional Development Act, creating ARC, a
federal-state partnership to promote the economic and social development of
Appalachia. The act, as amended in 2002, defines the region as 410 counties,
encompassing all of West Virginia and parts of Alabama, Georgia, Kentucky, Maryland,
Mississippi, New York, North Carolina, Ohio, Pennsylvania, South Carolina, Tennessee,
and Virginia—an area of 200,000 square miles and about 23 million people.? To promote

7 The background information on Appalachia and ARC in this and the next section is drawn from
ARC, “Request for Proposals,” 6-8, and from ARC staff.

8 Appalachia has undergone several changes in the number of counties officially constituting it for
ARC purposes. In 1965, after the inclusion of the New York Appalachian region, it encompassed 373
counties in twelve states (excluding Mississippi). In 1967 twenty counties from Mississippi were added,
along with 2 from Alabama, 1 from New York, and 1 from Tennessee, bringing the total to 397. In 1990 a



Drinking Water and Wastewater in Appalachia 17

local planning and implementation of its initiatives, ARC established seventy-two local
development districts made up of groups of counties within each of the thirteen states.

For forty years ARC has funded a wide range of programs in Appalachia, including
highway corridors; community water and wastewater facilities and other physical
infrastructure; health, education, and human resource development; economic
development programs and local capacity building; and leadership development.

In 1982, ARC first defined the region’s most distressed counties so that the agency
could target its resources to the areas of greatest need. ARC’s measures of “distressed”
evolved, and in 1997, ARC defined four broad categories of county economic status
based on comparisons of individual counties with national unemployment and poverty
rates and per capita market incomes.? In fiscal year 2005, ARC designated Appalachia’s
410 counties as follows:

* “Distressed” —82 counties were distressed because they experienced high rates of
poverty and unemployment (150 percent or more of the national average) and low
rates of per capita market income (67 percent or less of the national average).

* “Transitional” —300 counties were transitional, having higher-than-average rates
of poverty and unemployment and lower rates of per capita market income (49 of
these transitional counties might be characterized as at risk of returning to
distressed status).

* “Competitive” —22 were nearly at parity with national socioeconomic norms.

e “Attainment” —8 counties reached or exceeded national norms.

Preliminary numbers for fiscal year 2006 indicate incremental improvements, with 77
counties designated as distressed, 303 as transitional, 20 as competitive, and 8 as
attainment.10

county in Ohio was added, and in 1991 another county in Mississippi was added, raising the total to 399.
In 1999, seven more counties were added, 2 in Alabama, 2 in Georgia, 1 in Mississippi, and 3 in Virginia,
for a total of 406. In 2003, four more counties joined the region, 2 in Kentucky and 2 in Mississippi, for a
current total of 410. Greg Bischak, ARC, memorandum to Jeff Hughes, UNCEFC, 2 February 2005.

9 “Per capital market income” is per capita income less transfer payments.

10 For more details, visit ARC’s website, at www.arc.gov.
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The rationale for ARC’s Area Development program is to provide the basic building
blocks that will enable Appalachian communities to create opportunities for self-
sustaining economic development and improved quality of life. The strategic goals for
these efforts were agreed on after a yearlong strategic planning process involving
federal, state, and local officials and citizens. The process focused investment in four
goal areas:

* Increase job opportunities and per capita income in Appalachia to reach parity
with the nation

* Strengthen the capacity of the people of Appalachia to compete in the global
economy

* Develop and improve Appalachia’s infrastructure to make the region
economically competitive

* Build the Appalachian Development Highway System to reduce Appalachia’s
isolation

Area Development funds are allocated to the Appalachian states on a formula basis
and each state has wide discretion in deploying its funds across the four goal areas on
the basis of local needs and state priorities. However, an overarching policy mandated
by Congress is that ARC resources be targeted at the distressed counties.

Study Goals and Research Questions

The two primary goals of the study undertaken by UNCEFC were (1) to provide
information and insight on water and wastewater investment requirements in
Appalachia and (2) to recommend financial management and funding strategies to
policy makers and practitioners who work with and on behalf of Appalachian
communities. These policy makers and practitioners include local, state, and federal
elected officials and managers; regulators; funders; economic developers; finance
officers; utility officials; and environmental public interest groups.

To achieve these goals, the UNCEFC research team set out to answer six basic
questions:
* What is the current state of water and wastewater services in Appalachia?

* What is the size and the scope of the region’s need for investment in water and
wastewater infrastructure?
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What capital funding sources are being used in the region to meet these needs?

What funding gaps exist, and what is the capacity of communities in the region to
bridge those gaps?

Which community financial management and funding strategies are likely to have
the biggest impact on water and wastewater services in the region?

What policies and measures can funding agencies and technical assistance

providers implement to have the biggest impact on services and infrastructure in
the region?

Levels of Analysis

To address the study’s research questions, the UNCEFC research team carried out
analyses at three geographical levels:

Appalachian regionwide level: The team compiled and integrated data for the
entire region as defined by ARC. This level of analysis draws out the differences
among various parts of the region and highlights the characteristics of the region
that distinguish it from other areas of the country.

Appalachian subregional and state level: The team analyzed issues and trends
for particular subregions of Appalachia. The availability of some data varies
widely across the region. For example, in some states and substate regions,
detailed data on water and wastewater rates and utility financial reports are
available, whereas in other areas of the region, they are not. This report presents
the available data. For some purposes, such as environmental setting and
hydrology, the important breakdown is by physiographic region. For other
purposes it is by political jurisdiction.

Community and system level (case studies): Macro analyses and subregional
analyses are not sufficient to understand all the practices and challenges facing
individual communities. Although communities in the region have many
similarities, they also have significant differences, which affect their infrastructure
needs and their strategies for addressing those needs. To offer an in-depth view,
this report presents assessments and analyses of infrastructure finance practices in
seven communities selected to cover a broad range of challenges.
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Study Components

The study had five major components, as follows. The study drew on a wide variety of
data sets, some compiled by state and federal agencies, others created uniquely for the
study.

* An assessment of water and wastewater services. Using federal, state, and local
data sources, the UNCEFC research team conducted a qualitative and quantitative
assessment of current water and wastewater services in the region. Major data sources
were the Safe Drinking Water Information System (SDWIS), the databases of the Clean
Watersheds Needs Survey (CWNS, formerly referred to as the Clean Water Needs
Survey), the Drinking Water Needs Survey (DWNS), and the National Pollutant
Discharge Elimination System (NPDES), all coordinated by EPA; U.S. Geological Survey
databases and atlases; U.S. Census publications; state utility commission databases; and
state reports on capacity development and regulation. Chapter 2 describes the state of
water and wastewater services in the region.

* An inventory of needs studies and assessments. The UNCEFC research team
reviewed and extracted data from more than fifteen national and state needs assessment
reports to characterize and analyze the infrastructure needs of Appalachian
communities. To understand the region’s ability to meet its needs, the team also
collected information on the fiscal capacity of communities, including credit ratings and
measures of households” ability to pay. Chapter 3 summarizes the different approaches
to needs assessments used by different studies. Chapter 4 presents a picture of the
capital needs in Appalachia using documented, inventoried, and modeled needs from
the assessments. Appendix A presents needs information available for individual
counties in Appalachia.

* A comprehensive inventory of public funding. To document the extent and the
importance of public funding in the region, the UNCEFC research team compiled a
comprehensive inventory of nonlocal public funding programs currently available to
some or all of the 410 counties in the region. It identified all the major programs
managed or operated by federal or state governments that operate in the region, and
requested county-level funding information from those programs covering January 1,
2000-December 31, 2003. Using these data, the team created a Master Funding Database
that includes at least 24,000 records from more than forty-eight funding agencies and
offices. Chapter 5 summarizes analyses that the team carried out using this database.
Appendix B presents funding information for each county in Appalachia.

* Consultations with public officials and policy makers. The UNCEFC research
team conducted in-person meetings, telephone interviews, site visits, and structured
discussion forums with hundreds of public officials who work for local communities,
funding agencies, regulatory agencies, and advocacy groups. The team used
information from these consultations to identify needs, challenges, and strategies; cross-
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check data; test hypotheses; and identify local communities with particularly
noteworthy funding experiences or challenges. The team also sent an Internet-based
survey to representatives of 121 funding programs serving the region, to gather funding
program managers” opinions and information about current funding policies and
trends. Seventy-two respondents (representing a 60 percent response rate) provided
information on eighty-six funding programs. Information from the different
consultations appears throughout the report. Appendix C contains a partial list of the
organizations and the individuals that were consulted. It also summarizes the various
purposes of the discussion forums that were held and identifies the people who
attended. Appendix D contains a copy of the survey and a summary of the responses.

* A selective inventory and case studies of best practices and financial
management challenges and strategies. The UNCEFC research team selected a number
of communities in Appalachia whose experiences illustrated the range of needs,
challenges, and financial management strategies in the region. They used information
and experiences from these communities to cross-check and complement information
from public consultations and data analyses. These local-level studies were particularly
helpful in identifying and analyzing the community financial management practices
presented in chapter 6. For example, for each of the communities, actual needs as
reported by local practitioners were compared with needs data in state- and national-
level needs assessments. Seven of these communities were selected for in-depth study
and have been written up in detailed case studies that are included in appendix E.

Study Limitations

Limitations on the strength of this study’s conclusions are explained throughout the
report, where appropriate. Two large categories of limitations are inherent in the scope
of the study, however, and are discussed here. The first concerns the size and the
breakdown of the region, and the second concerns limits on available data.

The Scope of the Region

As noted earlier, this report presents analyses of water and wastewater funding needs
and trends at three geographical levels:

* Appalachia as a whole
* Some selected subregions, including political jurisdictions such as states and
counties, and physiographic provinces as defined by the geology, the topography,

and the rivers of the region

* Some particular water and wastewater systems and the communities they serve
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The question of the appropriate geographical size of Appalachia has long been
debated, without any consensus emerging from scholars of the region. Thomas R. Ford
traced the physiographic divisions used in his encyclopedic study of the southern
Appalachians to a 1935 U.S. Department of Agriculture publication.! David E.
Whisnant has charted the comings and goings of Appalachian boundaries for his classes
on the representation of folk culture in the region. His maps are available on the
Internet.’? John Alexander Williams’s influential study of the region, published in 2002,
presents an even longer historical view of the debate. Williams notes that “ Appalachia
has no agreed-upon boundaries —nothing comparable to the Mason-Dixon Line or the
Hudson River.” However, he pragmatically accepts the 1965 boundaries used in the
formation of ARC, trying at the same time to define a “core” within these boundaries
and to emphasize the importance of physiographic subregions inside the core.3
Williams also notes that for some purposes, focusing on subregions of Appalachia is
useful. This report refers to the region as defined by ARC for the simple reason that a
major purpose of the study was to facilitate policy decisions and evaluation that involve
ARC funding.

For context in understanding the comparisons presented in this report, Appalachia as
defined by ARC consists of widely varying percentages of the thirteen states that
occupy some part of the region, from 100 percent of both the population and the area of
West Virginia, to 47 percent of the population and 81 percent of the area of
Pennsylvania, to 4 percent of the population and 16 percent of the area of Maryland (see
Table 1-1). Overall, as noted earlier, in 2000 the region contained about 23 million
people —8 percent of the U.S. population and 24 percent of the population of the
thirteen states in the region.

1 Thomas R. Ford, ed., The Southern Appalachian Region: A Survey (Lexington: University of Kentucky
Press, 1967), citing U.S. Department of Agriculture, Economic and Social Problems and Conditions of the
Southern Appalachians, Misc. Pub. No. 205 (Washington, D.C.: USDA, 1935).

12 David E. Whisnant, Online Syllabus for Hillbilly Highway: Appalachia and America, junior seminar,
University of North Carolina at Chapel Hill, Fall 1997, available at www.unc.edu/~whisnant/appal/
Sylfal97.htm. Links to the maps are under Class 2, Defining the Region I.

13 John Alexander Williams, Appalachia: A History (Chapel Hill: University of North Carolina Press,
2002), 9.
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Table 1-1. Population and Area of Each Appalachian State in Comparison with

Rest of State
Percentage of Area of App. | Percentage of | Pop. Density (App.
State Pop. in App. Pop. in App. Counties Areain App. | Counties : Rest of
Counties (2000) Counties (sq. miles) Counties State)
Ala. 2,837,224 64 26,469 51 107 : 64
Ga. 2,207,531 27 11,601 20 190: 127
Ky. 1,141,511 28 17,907 44 64:129
Md. 236,699 4 1,567 16 151 : 619
Miss. 615,452 22 12,567 26 49 : 64
N.C. 1,526,207 19 12,016 24 127 :176
N.Y. 1,072,786 6 11,909 25 90 : 488
Ohio 1,455,313 13 14,338 35 101 : 369
Pa. 5,819,800 47 36,899 81 158 : 764
S.C. 1,028,656 26 3,991 13 258 : 111
Tenn. 2,479,317 44 19,736 47 126 : 144
Va. 665,177 9 10,369 26 64 :218
W.Va. 1,808,344 100 24,229 100 75: —
Appalachia 22,894,017 24 203,598 38 112:219

Source: Data from Census Bureau, Census 2000, Summary File 1, Table GCT-PH1-R. Population,
Housing Units, Area, and Density: 2000 (last visited 12 May 2005), available at http:/ /factfinder.

census.gov/.

Pennsylvania residents constitute the largest proportion of the Appalachian regional
population (25 percent), distantly followed by Alabama (12 percent), Tennessee (11
percent), and Georgia (10 percent). Maryland has the smallest proportion (1 percent).

The region as a whole, some 200,000 square miles in area, includes water and
wastewater systems at every scale and level of funding and sophistication present in the
contemporary United States. Appalachia clearly is not homogeneous. Its large size
makes statements about watersheds in the region as a whole necessarily broad and
often over generalized. In conjunction with this study, ARC staff laid U.S. Geological
Survey data over an ARC county-by-county delineation to produce a map of
“physiographic provinces” in Appalachia. On the largest scale, these are the
Appalachian Highlands, the Interior Plains, and the Atlantic Plain. They can be broken
down further into seven provinces (see Figure 1-2):

Appalachian Highlands

Appalachian Plateaus
Valley and Ridge
Blue Ridge
Piedmont

Interior Plains

Atlantic Plain

Interior Low Plateaus
Central Lowland

Coastal Plain
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Figure 1-2. Physiographic Regions of Appalachia

Data Source: Prepared using U.S.
Geological Survey data, 2005
ARC Economic Status data and

a county-by-county delineation
of Appalachia
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The UNCEFC research team made use of this division for some calculations of needs
and some discussions of environmental setting. It should serve as an independently
useful device for further analysis of Appalachian issues related to the environment.

Political jurisdictions, particularly states and counties, also are important analytic
units in this report. Much of the relevant data that the research team has analyzed is
collected by these jurisdictions. Integrating the data with data on physiographic
provinces or comparing them in any way with the data collected by other jurisdictions
is difficult. However, the data often are the only and best data available on a given issue
of environmental finance. Furthermore, much of the policy making and evaluation that
this report aims to assist is and will be done by state and local jurisdictions, for whom
these political jurisdictional boundaries are important.

This report occasionally refers to river basins and smaller watershed units,
particularly in discussing issues of ambient water quality in the region. On the smallest
scale, the report discusses the problems and the projects of particular utility systems
and communities. Water and wastewater services themselves represent a juncture
between human activity, which is delimited by politically defined service boundaries,
and the environment, which is delimited by physiographic boundaries. So different
views of the region and its subregions are needed for a useful discussion of water and
wastewater services.

Limits of the Data

Much of the effort behind this report went into integration of various databases that
describe water and wastewater funding needs and sources across the region, as well as
community and household characteristics. These databases have typically been
compiled by different agencies, for different purposes, with different methodologies,
and sometimes they have different degrees of reliability. The UNCEFC research team
has tried to note, where appropriate, particular problems with data sets and the
integration of databases.

Even assuming that data from these disparate sources can be reliably integrated,
there are overall conceptual limitations that the reader should understand. First, in the
context of water and wastewater services, definitions of “need” vary widely. Most
compilations of needs estimates focus exclusively on existing centralized systems,
ignoring the needs of private well users and others not on centralized systems. Few
data are available on unserved areas. In the scattered Appalachian places where careful
surveys have been made —for example, in Weaverville, North Carolina (as reported in
the case study in appendix E) —substantial numbers of people have failing onsite
systems or no wastewater treatment systems at all. Appalachia has particularly high
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needs outside existing centralized systems, so it is reasonable to assume that the
national and state needs surveys that the research team has integrated into this report
underreport overall needs for the region, perhaps substantially. Historically, to the
extent that studies of Appalachia focused on water and wastewater issues at all, they
tended to be concerned mostly with plumbing and little with wastewater handling,
water quality, or drinking-water quality.

Finally, the study reported here (as well as all the state and federal studies of funding
gaps of which the research team is aware) focuses primarily on capital financing, not on
operational funding. There is an important relationship between capital needs and
operational funding: the better a system’s assets are operated and maintained, the
longer they last, and the lower the capital funding the system will need over time. Many
water and wastewater professionals would say that the human capital needs for system
operation and maintenance — that is, the needs for hiring and retaining skilled
operators —are the biggest determinants of the adequacy of water and wastewater
services. However, neither this study nor the needs databases and reports to which it
refers really grapple with the human capital needs of Appalachian systems or their
ongoing problems with funding for operations and maintenance. This does not suggest
that these issues are not critical, but the extant databases give little insight into them.

Similarly this report mentions but does not dwell at length on (1) the need for
adequately funded regulatory systems to ensure that water and wastewater collection
and treatment systems are working as they are supposed to work; (2) the magnitude of
funding needed to restore watersheds and groundwater that are impaired by past
pollution or uncontrolled development; and (3) the similar magnitude of funding
needed for improved handling of stormwater, both to lessen the risk of flooding and to
reduce the pollutant loading of the region’s streams from surface runoff. These are all
important components of the full picture of water and wastewater system needs for the
region and the country, but they are not adequately captured in the data that the
UNCEEFC research team has integrated to arrive at capital needs estimates. Once again,
then, the estimates in this report quite likely underestimate the true needs, probably by
a large amount.
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Water and Wastewater Services in Appalachia

In his classic 1940s study of Beech Creek (actually Clay County) in eastern Kentucky,
the central part of Appalachia, James S. Brown noted,

All streams are polluted, and the people of the area get water from springs and shallow wells. These
are sometimes inconvenient distances from the house and often go dry in summer, making even
longer trips for drinking water necessary. Some, but not all, families had privies; others just went in
the bushes.!*

This image of an area where each family fended entirely for itself in obtaining drinking
water and disposing of wastewater, frequently with awful results for families and the
collective good, persisted through the era of the Great Society and Volunteers in Service
to America and endures today. In truth, it is not dead for the most distressed

communities in the Appalachian Highlands and the most remote rural residents, those
at the “head of the hollow.”

On the other hand, many people in the region now are served by modern, centralized
systems for water and wastewater, and their problems are different: how to maintain
and operate the systems efficiently and how to raise capital for periodic major
investments and repairs. So, as with almost everything about Appalachia, presenting a
single picture of how water and wastewater services are delivered is at best misleading.
One must delve deeper to see the different types of service delivery, their distribution,
and their accompanying problems.

Drinking Water

Households in Appalachia rely primarily on community water systems or individual
wells for their drinking water.!> However, several parts of Appalachia report having
incomplete plumbing, an indication that households in these areas may have no access

14 James S. Brown, Beech Creek: A Study of a Kentucky Mountain Neighborhood (Reprint, Berea, Ky.: Berea
College Press, 1988) 27.

15 A “community water system” is a “public water system” (that is, a system providing water to the
public for human consumption) that “serves at least 15 service connections used by year-round residents
of the area or that regularly serves at least 25 year-round residents.” Safe Drinking Water Act, 42 U.S.C. §
300£(16) (2004).

27
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to drinking water at their residences. The highest percentages of households without
complete plumbing are in Kentucky, Pennsylvania, and West Virginia. Cameron
County, in Pennsylvania, has the highest proportion of its population without indoor
plumbing, at 23 percent.'® This compares with about 1 percent of households nationally
without complete plumbing in 2000.

Although the majority of Appalachia’s population (75 percent) is served by
community water systems, wells still are the predominant source of water in many
areas of the region. In parts of western North Carolina and western Virginia, less than
25 percent of the population is served by community water systems (see Figure 2-1).

The technologies and the treatment systems used by community water systems vary,
depending on the type and the quality of source water, the age of the facility, and the
size of the facility. Systems that treat surface water use a variety of physical and
chemical processes, including sedimentation, filtration, and disinfection. Many in
Appalachia and across the country have modified their disinfection systems over the
last decade to meet more stringent regulations. Some still depend on the traditional
method, chlorination. Others have implemented new systems, such as ozonation.

Groundwater systems are common throughout Appalachia. In general, they employ
simpler treatment systems than surface water systems do. The typical small
groundwater system in a community includes wells, pumps, and facilities for
disinfection but not for filtration or sedimentation.

The well systems of individual households have some similarities with community
systems. Normally, though, they do not have disinfection processes, making the
protection of private wells even more important.

Many states in Appalachia have made expansion of coverage by a community water
system a policy priority. As a result, over the last fifteen years, the region has seen
significant gains in the number of people served by community water systems to 74
percent of the population, but still lags significantly behind national coverage (85
percent of the population) (see Figure 2-2) 17.

16 Census Bureau, Census 2000, Summary File 3, Table H47.

17 U.S. Geological Survey, Water Use Data 2000, county-level data, available at
water.usgs.gov/watuse/data/2000/index.html.
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Figure 2-1. Percentage of Appalachian Population with Public Water Service, 1995

Data Source: U.S. Geological Survey, Water Use 1995

County Data Files, available on water.usgs.gov/watuse/spread95.html. |:| Less than 33%
Data compiled by UNCEFC using

'PS-TOPop' and 'TotalPop' fields. |:| 33 through 67%
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Figure 2-2. Increase in Percentage of Population with Public Water Service, 1985-1995

Data Source: U.S. Geological Survey, Water Use 1995

County Data Files, available on water.usgs.gov/watuse/spread95.html E Less than 1%
(data compiled by UNCEFC using 'PS-TOPop’ and "TotalPop' fields),

and Water Use 1985 County Data Files, available on E 1 through 20%

water.usgs.gov/watuse/wudl.county.ascii.html o
(data compiled by UNCEFC using 'po-total' and 'ps-popto’ fields). - More than 20%
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A little less than 10 percent (5,234) of the nation’s 54,064 community water systems
are in Appalachia (see Table 2-1). Fourteen percent of the nation’s medium-sized
systems (those serving 3,301-10,000 people) are in the region, compared with only 6
percent of the nation’s very large systems (those serving more than 100,000).

Table 2-1. Community Water Systems in Appalachia and U.S.

Community Water System (CWS) Classification:
Population Served per CWS

Very Small |Medium| Large Very
Small 501- 3,301- | 10,001~ Large
500 or less| 3,300 10,000 | 100,000 | >100,000 | Total
Number of CWSs in Appalachia 2,621 1,586 644 363 20 5,234
Percentage of CWSs in Appalachia 50 30 12 7 0 100
Percentage of CWS-served population in 2 12 19 44 23 100
Appalachia
Number of CWSs in U.S. 31,688 14,149 | 4,458 3,416 353 54,064
Percentage of CWSs in U.S. 59 26 8 6 1 100
Percentage of CWS-served population in 2 8 10 37 44 100
us.
Percentage of U.S. CWSs in Appalachia 8 11 14 11 6 10

Source: Data from Environmental Protection Agency, SDWIS, database for 4th quarter, fiscal year 2003,
frozen in January 2004; downloaded from www.epa.gov/ OGWDW/data/ pivottables.html and compiled
by UNCEFC

Nationally, 242 million people (85 percent of the country’s population) obtain their
water from community systems.!® Most receive it from large or very large community
systems (those serving more than 10,000 people).1? Seven percent of the nation’s
systems serve 81 percent of the people who are served by such systems (see Table 2-1).

In 1995, seventy-five percent of the Appalachian population was served by
community water systems. Thus the region was more dependent on onsite water
systems than the nation as a whole was.

18 U.S. Geological Survey, Water Use Data 2000, county-level data, available at
water.usgs.gov/watuse/data/2000/index.html.

19 Environmental Protection Agency, 2000 Community Water System Survey (Washington, D.C.: EPA,
December 2002), available at www.epa.gov/safewater/cwssvr.html.
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Furthermore, other aspects of water provision are significantly different in
Appalachia. For example, the average service size of a community water system in
Appalachia (3,800 people) is smaller than the average service size of all U.S. community
water systems (4,900 people). Typically, smaller size means higher unit costs.

Certain subregions of Appalachia, notably the Highlands of the Blue Ridge (with
1,937 people per community water system) and the Appalachian Plateaus (with 3,396
people per community water system), tend to have even smaller facilities, with
corresponding difficulties obtaining the economies of scale achieved elsewhere in the
country. In general, the Appalachian portions of each state tend to be served by smaller
systems than the non-Appalachian portions. For example, the average size of a water
system in the Appalachian region of Ohio is 43 percent the average size of a system in
the non-Appalachian region, in terms of population served.

More people (33 percent) in Appalachia are served by small and medium-sized
systems (those serving 10,000 or less) than people in the nation (20 percent) are.
Compared with the rest of the country, far fewer people are served by very large
systems. Nationally the 353 largest water systems (those serving more than 100,000
people) provide water to 44 percent of the community water population. In Appalachia
the 20 largest systems provide service to 23 percent of the community water population.

Kentucky, which has made reducing its number of small community water systems a
priority, tends to have fewer systems than most other Appalachian states.?’ New York,
North Carolina, and Pennsylvania have an abundance of small systems. Chautauqua
County, New York, currently has 76 systems, and Buncombe County, North Carolina,
57. Every Appalachian county has at least 1 system. Fifty counties have 1 or 2, and
thirty-six counties have more than 30. (For the number of systems in each Appalachian
county, see Figure 2-3.)

Operating and capital costs correlate with the size of a community water system.21 In
general, the smaller the system, the higher the costs. They also correlate with the type of
community water system. Such systems fall into three general categories based on their
source of water: groundwater, which they treat and then distribute; surface water,
which they treat and then distribute; and water (either ground or surface) that they
purchase from another system and then distribute. (For the distribution of community

20 Staff of Kentucky Infrastructure Authority, telephone conversations with authors, Fall 2004.

2l Environmental Protection Agency, Drinking Water Infrastructure Needs Survey: Second Report to
Congress (Washington, D.C.: EPA, 2001).
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Figure 2-3. Number of Community Water Systems in Appalachia

Data Source: Environmental Protection Agency,
Sate Drinking Water Information System database

tor 4th quarter fiscal year 2003 tfrozen in January 2004, E Fewer than 20
downloaded from www.epa.gov/OGWDW/data/pivottables.html
and compiled by UNCEFC. Noncommunity water systems are E 20 or more

excluded. There were 5,234 community water systems in
Appalachia in January 2004
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water systems and the population served in Appalachia by source of water, see Figures
2-4 and 2-5.) Systems that rely on surface water tend to have significantly higher
operating and capital costs than systems that treat groundwater or systems that
purchase water. Nationally, 11 percent of the community water systems rely primarily
on surface water, 74 percent on groundwater, and 15 percent on purchased water. In
Appalachia, the corresponding proportions are 18 percent, 58 percent, and 24 percent.
On the whole, 68 percent of the national population is served by the 22 percent of
systems that receive their water (purchased or not) from surface sources. In Appalachia,
82 percent of the population served by community water systems is served by the 38
percent of systems that receive their water from surface sources.

Figure 2-4. Community Water Systems in Appalachia, by Source of Water

Surface w ater
systems Purchased w ater

18% systems (ground
w ater)
4%

Purchased w ater
systems (surface
w ater)

20%
Ground w ater

systems
58%

Source: Data from Environmental Protection Agency, SDWIS, database for 4th quarter, fiscal year 2003,
frozen in January 2004; downloaded from www.epa.gov/ OGWDW /data/pivottables.html and
compiled by UNCEFC. Noncommunity water systems are excluded. There were 5,234 community water
systems in Appalachia in January 2004.

In sum, community water systems in Appalachia tend to face higher operating and
capital costs than the national average because of their smaller size and their greater
reliance on surface water.

The water treatment facilities that serve the population of Appalachia range in size
from small groundwater systems that treat several thousand gallons per day with
packaged chlorinators, to large surface-water treatment plants, such as a facility in
Pittsburgh, Pennsylvania, that treats 117 million gallons per day (and serves 250,000
customers).
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Figure 2-5. Appalachian Population Served by Community Water Systems, by
Source of Water

Purchased
Surface w ater w ater systems
systems (ground w ater)
64% 1%
Purchased

w ater systems
(surface w ater)
18%

Ground w ater
systems
17%

Source: Data from Environmental Protection Agency, SDWIS, database for 4th quarter, fiscal year 2003,
frozen in January 2004; downloaded from www.epa.gov/OGWDW /data/pivottables.html and compiled
by UNCEFC. Noncommunity water systems are excluded. Percentages total to 100% of Appalachian
population that is served by community water systems.

Water systems may be owned by public government organizations, such as
municipalities, counties, and special government districts, or by private
(nongovernment) organizations. Private owners fall into several categories, ranging
from for-profit water companies to not-for-profit corporations to ancillary organizations
that provide water as a secondary responsibility. Although a slight majority of systems
in the United States are owned by nongovernment private entities, the size of most of
these systems is small, so the majority of the U.S. population gets its water from public
systems.

Forty-seven percent of the community water systems in Appalachia are privately
owned and operated. They serve 18.3 percent of the community water population
(compared with 15 percent of the U.S. community water population served by privately
owned and operated systems).

In several Appalachian states, the number of private systems and the percentage of
the population served by private systems are much higher. For example, in Ohio and
West Virginia, 67 percent and 34 percent, respectively, of the community water
population are served by private systems. In Alabama, only 2.1 percent of the
community water population is served by private systems. North Carolina leads
Appalachia in percentage of private systems, with almost 80 percent of the 482
community water systems in Appalachia in private hands. However, these systems
serve only 14.6 percent of the state’s community water population.
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On a county basis, 65 percent of Appalachian counties (268) have less than 10 percent
of their community water population served by private systems (see Figure 2-6).
Pockets of high coverage by private systems occur in Ohio, northeast Pennsylvania, and
West Virginia. Only 12 of the 104 Appalachian counties in the southern states of
Alabama, Georgia, Mississippi, and South Carolina have more than 10 percent of their
community water population covered by private systems.

The type of ownership can have a significant impact on how systems are managed
and regulated. Different ownership models result in different eligibilities for funding
sources, different financial incentives, and different governance structures. Under the
Safe Drinking Water Act Amendments of 1996, privately owned and operated
community water systems have access to Drinking Water State Revolving Funds
(DWSREFs).22 However, many states, such as North Carolina, have state laws that
prohibit making those funds available to private for-profit systems.? The U.S.
Department of Agriculture’s Water and Waste Disposal Loans and Grants Program is
available to nonprofit private systems but not to investor-owned systems.

The institutional models for, responsibilities of, and regulations regarding
government-owned water systems are primarily established at the state level. Thus they
vary across Appalachia. In West Virginia, government systems include municipalities,
counties, and public service districts. All these systems must submit their financial
statements to the state’s Public Service Commission. Public service districts also must
have their rates and charges reviewed and approved by the commission. In North
Carolina, government systems include municipalities, counties, and several regional
models, including water and sewer authorities and sanitary districts. These systems
must have their financial statements reviewed by the North Carolina Local Government
Commission, but they have autonomy over their rate-setting practices.

In some states, such as Kentucky and West Virginia, regional government utility
models have become increasingly important as systems have consolidated. These
models have influenced how systems have evolved over the last few years in a number
of Appalachian states. Models in Kentucky, for example, have facilitated the growth of
larger regional systems. In North Carolina the number of districts has been relatively
constant, and municipalities are the main government service providers. In 2002 there

22 Safe Drinking Water Act Amendments of 1996, 42 U.S.C. § 300j-12(a)(2).

2 See N.C. Gen. Stat. § 159G-3(2) (“applicants” are restricted to local government units or nonprofit
water corporations that exist solely to provide community water or wastewater services and are eligible
for funding from the Rural Utilities Service of the U.S. Department of Agriculture).
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Figure 2-6. Percentage of Appalachian Community
Water Population Served by Private Systems

Data Source: Environmental Protection Agency, Sate Drinking
Water Information System database for 4th quarter fiscal year 2003 o
) : 2 Less than 10%
frozen in January 2004, downloaded from
www.epa.gov/OGWDW/data/pivottables.html and compiled by E 10 throu
UNCEFC. Noncommunity water systems are excluded.
- More than 50
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were 1,357 special government districts and authorities in Appalachia providing water
and wastewater services (see Table 2-2). Pennsylvania has more than half of these
districts.

Table 2-2. Number of Special Government Districts and Authorities in Appalachia

Sewerage and Water
Supply — Combination of

Water Supply Sewerage Services Total
Pa. 226 419 127 772
W.Va. 112 52 43 207
Tenn. 122 — 12 134
Ala. 76 - 4 80
Ky. 52 1 6 59
Ga. 15 - 14 29
Ohio 14 6 4 24
S.C. 14 3 4 21
Va. 4 7 3 14
N.C. 4 3 2 9
Miss. 1 1 2 4
Md. 1 1 2 4
Total 641 493 223 1,357

Source: Census Bureau, Governments Integrated Directory of the 2002 Census of Governments,
available at www.census.gov/govs/www/gid2002.html. Data on special district governments
downloaded and compiled by UNCEFC using Type 4 and Function Codes 91 (Water Supply), 80
(Sewerage), and 98 (Sewerage and Water Supply - Combination of Services).

Several studies have gathered data on the age and the condition of community water
systems across the country. An EPA survey suggests that large systems tend to have a
higher percentage of older pipe than small systems do (see Table 2-3).
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Table 2-3. Percentage of Pipe in Each Age Category, by Ownership
Ownership Type System Service Population Category
100 or 101- 501- 3,301- 10,001~ 50,001~ | 100,001- Over
less 500 3,300 10,000 50,000 100,000 500,000 500,000 | All Sizes
Public Systems
Percentage of Pipe that is:
Less than 40 years old 76.3 815 81.1 77.6 76.2 65.2 61.4 54.9 72.6
Between 40 and 80 years old 23.6 18.3 17.5 18.4 19.7 26.9 29.2 35.8 224
More than 80 years old 0.1 0.1 14 4.0 4.2 7.9 94 9.3 5.0
Observations 18 72 173 135 122 88 160 40 808
Private Systems
Percentage of Pipe that is:
Less than 40 years old 92.4 92.8 98.7 96.2 95.8 86.6 56.5 67.7 92.9
Between 40 and 80 years old 7.6 7.2 1.3 3.3 3.1 12.0 34.1 23.8 5.8
More than 80 years old 0.0 0.0 0.0 0.6 1.1 1.4 9.4 8.5 1.3
Observations 137 94 31 19 21 12 14 5 333
All Systems
Percentage of Pipe that is:
Less than 40 years old 90.6 88.3 85.7 84.3 81.4 70.2 60.9 56.3 78.0
Between 40 and 80 years old 9.4 11.7 13.3 12.9 15.3 23.4 29.7 34.4 18.0
More than 80 years old 0.1 0.1 1.0 2.8 3.4 6.4 9.4 9.2 4.0
Observations 155 166 204 154 143 100 174 45 1,141

Source: Reprinted from Environmental Protection Agency, Community Water System Survey 2000, vol. 2, Detailed Tables and Survey Methodology

(Washington, D.C.: EPA, December 2002), 68, available at www.epa.gov/safewater/consumer/pdf/cwss_2000_volume_ii.pdf.

Note: The table reports the percentage of pipe on average in each age category in the nation. It is not the percentage of pipe per system.
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Wastewater

Appalachia’s methods of disposing of wastewater are as diverse as the region’s cultural
and economic environment. In many areas, households still discharge untreated waste
directly into streams (“straight-piping”). For example, in 1990 in Madison County,
North Carolina, 7 percent of the households surveyed used some type of straight-pipe
system.?* At the other end of the spectrum, Greenville, South Carolina (and
surrounding areas connected to the Mauldin Road treatment plant of the Western
Carolina Regional Sewer Authority), provides advanced tertiary treatment to the waste
that it collects from residents before discharging the waste into Hollow Creek.

Treatment of drinking water is largely a physical and chemical process. In contrast,
treatment of wastewater involves using biological systems. Wastewater treatment
“chains” include settling and clarifying processes (primary treatment) and reduction of
the biological and pathogen contents (secondary treatment) by exposing the wastewater
to microorganisms and oxygen. Small communities often rely on “package plants,”
which involve primary and secondary treatment within a compact physical space. For
facilities ending treatment at the secondary level, the treated effluent is disinfected and
absorbed into the surface or discharged into a body of water. All discharging facilities
are regulated at the federal and state level. Secondary treatment has a limited impact on
problem nutrients such as phosphorus and nitrogen, so many communities now must
employ advanced or tertiary treatment to reduce nutrient levels before discharge.

Wastewater is delivered from households to centralized treatment facilities through
sewer systems, which include “collector lines” through neighborhoods and major
“interceptor lines” that serve as the backbone of the system. Aging sewer systems
throughout the country and in Appalachia often have “inflow” and “infiltration”
problems that involve rain water entering the sewer system through cracks and
improperly designed manholes. Inflow and infiltration problems can lead to sewer
overflows and overwhelmed treatment facilities, if not corrected. In some parts of the
country, sewer systems were intentionally designed to collect rain water in addition to
wastewater. These combined-sewer-overflow (CSO) systems now are granted permits
by the EPA, and under the permits they must be modified or separated at huge expense
to the system owners.

Small household systems that use septic tanks have self-contained treatment facilities
on their property. Wastewater is typically collected in a tank that allows solids to
separate out, provides some biological treatment, and allows relatively clear wastewater
to be absorbed into the ground through a drainage facility. Like centralized systems,

2 Estimates from Census Bureau, Census 1990, Summary File 3, Tables H23, H24.
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these systems may develop problems, ranging from septic tanks that get clogged
because they are not emptied of solids, to drainage fields that lose their absorptive
capacity and discharge clear but pathogenic effluent, which bubbles onto the surface. In
many parts of Appalachia, space or soil constraints limited what households could
install, and some individual systems are nothing more than a straight pipe that runs
directly to a stream.

How one characterizes wastewater disposal depends on one’s perspective. People in
households without indoor plumbing may view the world as divided into “flushing”
and “not flushing.” Environmentalists may believe that the degree (or lack) of treatment
is the most important variable. Regulators may explain the wastewater universe by
whether or not a system discharges to surface water. The variation in wastewater
systems and the lack of national data on them make quantifying the differences
between Appalachia and the United States as a whole significantly more difficult than it
is for water systems.

The last time that individual households were asked to indicate whether or not they
were connected to a public sewer system was during the 1990 Census. About 75 percent
of U.S. households reported being served by public sewers, versus 52 percent of
Appalachian households. At the county level, sewerage coverage in Appalachia ranged
from 2 percent in Bland County, Virginia, to 89 percent in Ohio County, West Virginia.
In 1990, coverage was lowest in the Blue Ridge area of Appalachia and in eastern
Kentucky (see Figure 2-7).

The lack of public sewers in Appalachia is not a problem in itself, in fact the use of
well designed and maintained onsite systems such as septic tanks are considered by
many to be a more appropriate and cost effective means of wastewater treatment for
many rural communities.?> Unfortunately, surveys of existing septic systems continue
to suggest that many onsite systems are improperly designed and more prone to failure
than centralized sewers.?

% Craig Lindell, Decentralized Wastewater Management, Public Management 87:6, 33-35 (July 2005).

26 National Environmental Services Center, A Summary of the Status of Onsite Wastewater Treatment Systems
in the United States During1998: National, Regions I through X, (Morgantown, WV: National Small Flows
Clearinghouse, 2001).
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Figure 2-7. Percentage of Applachian Population with Public Sewer Service, 1990
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Documenting the prevalence of public sewers or conversely the prevalence of onsite
systems remains a major challenge. Regulatory (and documenting) responsibility for
onsite systems normally rests with county health departments with little accurate data
aggregation done at the state, let alone national level. The US EPA maintains coverage
data for centralized systems that suggests current centralized wastewater coverage (50
percent) have not changed that much since the 1990 Census (52 percent). However,
when the EPA data is used to analyze coverage for specific counties, the limits of the
more recent EPA data becomes apparent with many Appalachian counties appearing to
have more people covered by centralized systems than are reported to live in the
county.?

EPA reports data on publicly owned wastewater treatment facilities by the current
flow rate at the facility (see Table 2-4). Eleven percent of the nation’s wastewater
treatment facilities are in Appalachia. Only 29 percent of the Appalachian population
whose wastewater is centrally collected have facilities that treat more than 10 million
gallons per day, compared with 52 percent for the United States as a whole. In other
words, the larger treatment facilities outside Appalachia connect more people per
facility than those in Appalachia do. Appalachia accounts for 34 percent of the national
facilities that treat less than 10 million gallons of sewage per day. The smallest
treatment facilities (constituting 79 percent of all facilities) collect sewage from only 26
percent of the connected Appalachian population.

Table 2-4. Publicly Owned Wastewater Treatment Facilities, by Flow Rate, 2000

Flow Rate (in MGD) 0.001-0.1 | 01-1.0 | 1.0-10 | 10-100 | >100 | Total

Number of treatment facilities in 550 871 354 27 1 1,803
Appalachia

Percentage of treatment facilities in 31 48 20 1 0.1 100
Appalachia

Percentage of population receiving 4 22 45 22 7 100
collection from treatment facilities
in Appalachia

Number of treatment facilities in 6,583 6,462 2,665 487 46 | 16,255
us.

Percentage of treatment facilities in 40 40 16 3 0.3 100
us.

Percentage of population receiving 2 12 32 37 17 100

collection from treatment facilities

2 Environmental Protection Agency, Clean Watersheds Needs Survey 2000 Standard Report - Facilities in
Operation, available at http:/ / cfpub.epa.gov/cwns/populationp.cfm. Data on population presently
served by publicly owned wastewater treatment facilities currently in operation compiled and analyzed
by UNCEFC. County population estimates were obtained from Census 2000 Summary File 1 Table P1.
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Flow Rate (in MGD) 0.001-0.1 | 01-1.0 | 1.0-10 | 10-100 | >100 | Total
in U.S.

Percentage of U.S. treatment 8 13 13 6 2 11
facilities in Appalachia

Source: Data from Environmental Protection Agency, Clean Watersheds Needs Survey 2000 (Washington,
D.C.: EPA, 2003), compiled by UNCEFC.
Note: MGD = millions of gallons per day.

More than 4,000 facilities (both in operation and planned) are in the CWNS database
for Appalachia (see Figure 2-8). Each state is responsible for identifying the facilities
that are entered into this database, and the choice of facilities to include varies from one
state to another. Despite this limitation, the map helps illustrate the areas of Appalachia
that are served or will be served by community wastewater systems.

Despite the expansion of wastewater systems in some areas of Appalachia, septic
tank systems still are abundant. In 1990, households in the region were as likely to have
a septic tank as they were to be connected to a public sewer system. Four million
households in the region used septic tank systems in that year. (For the number of
septic tanks per square mile for counties in Appalachia, see Figure 2-9.)

In 1990, about 70 percent of the counties in Appalachia had more than 50 percent of
their households served by onsite systems such as septic tanks or unlined systems
commonly referred to as “cesspools” (see Figure 2-10). These systems served more than
75 percent of households in counties along the Blue Ridge and in the Valley and Ridge
areas, from northern Georgia to southwestern Virginia (see Figure 2-11).
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Figure 2-8. Treatment Facilities and Collection Systems in Appalachia, 2000

Data Source: Longitude and latitude data and mapping of
wastewater systems from Clean Watersheds Needs Survey

2000 (Washington, D.C.: EPA, 2003), provided by email to o  Facility/Collection System
the author from the Environmental Protection Agency
on October 20, 2004. Data available on Enviromapper ARC Boundary

at maps.epa.gov/enviromapper/
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Figure 2-9. Number of Septic Tanks Per Square Mile in Appalachia, 1990
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Figure 2-10. Percentage of Appalachian Households Using
Septic Tanks and Cesspools, 1990
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Ambient Water Quality

“You are what you drink.” The connection between health, drinking water, and the
quality of raw water used for drinking is quite clear. In most cases the quality of bodies
of water receiving discharge is the primary factor that dictates wastewater treatment
requirements. Some of the highest-quality and most outstanding resource waters in the
eastern United States are in Appalachia. This is not surprising, given the abundant
precipitation, the remaining forest cover, and the headwaters location of most
Appalachian streams.

High-quality, high-quantity water is reflected in the diversity of water-dependent
species, both amphibians and fish. “The southern Appalachians are a world center of
diversity for salamanders and have 68 species of a unique group of lungless
salamanders that evolved in this region of well-oxygenated streams and high rainfall,”
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Figure 2-11. Percentage of Households in Appalachia
Using Septic Tanks and Cesspools, 1990
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write Peter White and colleagues.?8 Appalachia is a major contributor to the
southeastern United States’ status as the richest region for diversity of freshwater fish of
any temperate area of comparable size in the world.?

However, as White and his colleagues point out, this diversity is largely attributable
to the numerous, narrowly restricted endemic species in a lot of the headwater streams.
Many of these species depend on very good water quality and are accordingly
threatened by changes in the environment that might not be as significant in ecologies
involving larger, downstream bodies of water. Thus White and his colleagues find a
much higher percentage of species endangered or threatened in Appalachia than in
other parts of the Southeast (see Table 2-5).

Table 2-5. Endangered or Threatened Species, by Region

Percent of Species
Faunal Region Endangered or Threatened
Southern Appalachians 18.3
Interior Plateau 11.4
Atlantic Slope 7.1
Lower Appalachicola River basin 6.3
Lower Mississippi River 6.0
Lower Mobile River basin 49
Peninsular Florida 41

Source: From Peter White et al., Environments of the Southeast (Delray Beach, Fla.: St. Lucie Press, n.d.),
available at biology.usgs.gov/s+t/SNT/noframe/se130.htm.

Some writers, including noted critic of the Appalachian mining industry Harry M.
Caudill, have viewed Appalachia’s abundance and high quality of water as great
assets.30 Appalachia is home to the headwaters of almost all the important rivers of the
eastern United States (see Figure 2-12). Thus whatever happens to Appalachian waters
has major consequences for the nation as a whole.

28 Peter White et al., Environments of the Southeast (Delray Beach, Fla.: St. Lucie Press, n.d.), available at
biology.usgs.gov/s+t/SNT/noframe/sel30.htm.

2 [bid.

30 See Harry M. Caudill, The Watches of the Night (Boston: Little, Brown, 1976), 253-54, on water as the
future of the region.
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Figure 2-12. River Basins of Appalachia
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Appalachia also is home to some serious problems with ambient water quality.
Recent reports submitted by the Appalachian states to EPA, as required by Section
305(b) of the Clean Water Act of 1972, contain lists [required by Section 303(d)] of water
segments in each state that are too polluted to attain their designated use (swimming,
tish consumption, drinking, aquatic life, and other purposes). The Section 303(d) list is
updated in even years. The Section 305(b) reports have serious limitations, but given
that the United States has no real national accounting of the extent and the costs of
water pollution, they are a reasonable second-best assessment. If a state deems a water
body to be impaired and includes it in the Section 303(d) list, that water body certainly
has some significant water-quality problems. West Virginia serves as a good example of
problems with water quality. All the river basins in West Virginia are in Appalachia,
and they drain the Appalachian Plateaus province, except for rivers on the east and
northern borders of the state. West Virginia’s 2004 Section 303(d) list identifies 878
impaired streams, covering approximately 6,170 stream miles. The most common
impairments of water quality still are those related to mine drainage, bacterial
contamination, and acid rain. Mine-drainage streams often are impaired by acidity (low
pH) and/or elevated concentrations of metals, including iron, aluminum, and
manganese. Many of these streams also fail tests of biological integrity (ability to
support aquatic life).

Mercury deserves special mention. Aerial deposition of mercury is a national
problem but one with special significance for Appalachia. Mercury contamination in
tish tissue at levels above health standards is found in every state, and a recent EPA
study found detectable levels in every single fish sample taken during a broad national
sampling effort.3! All the Appalachian states have issued fish consumption advisories
for mercury, especially for pregnant women and for children.

One of the major sources of this pollution is combustion of coal —hence the special
significance for Appalachia, especially its coal-producing areas. The Appalachian states
collectively accounted for 44 percent of the United States’ reported atmospheric
emissions of mercury and mercury compounds in 2002. Of the top 100 electric utilities
emitting airborne mercury, 28 were in Appalachia. The total reported emissions of
mercury from these 28 sources in 2002 equaled 15,643.6 pounds.32

31 See EPA’s study website, at www.epa.gov/waterscience/fishstudy, for updated information. The
first two years of data are analyzed by the U.S. Public Interest Research Group in Reel Danger: Power Plant
Mercury Pollution and the Fish We Eat (August 2004), available at cta.policy.net/reports/reel_danger/
reel_danger_report.pdf.

32 Data from Environmental Protection Agency, Toxic Release Inventory 2002, available at
www.epa.gov/tri/tridata/tri02, compiled by UNCEFC.
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Environmental Characteristics Influencing Service

Water quality in Appalachia—and therefore the cost of providing water and
wastewater services —is intrinsically linked to the region’s physical environment.
Without an understanding of the physical environment’s attributes, fully assessing the
current and future challenges for water and wastewater service is impossible. The
physiographic province map (Figure 1-2) includes shaded relief showing topography in
Appalachia. The region includes all the mountain areas of the eastern United States that
are south of New England. Also, it extends into piedmont terrain on the east and into
interior plains on the west and the south. Topology, geology, soils, precipitation, and
groundwater are intimately related. Ultimately they are important to consideration of a
region’s comparative advantages, disadvantages, and costs in delivery of water and
wastewater services. Appendix F discusses these environmental factors in detail by
physiographic province. The remainder of this chapter provides an overview of the
interplay of these characteristics in Appalachia and offers some specific illustrations in
the various provinces.33

Most of the environmental factors in Appalachia lead to higher costs, especially in the
Highlands. Subsurface conditions often are hard rock, making installation and repair of
pipes relatively expensive. Groundwater typically occurs in fractures of bedrock, rather
than in large, deep aquifers that are predictable in yield and depth. Frequently, soils are
thin and unsuitable for onsite waste systems. Slopes are pervasive and often steep,
sometimes requiring more and larger pumps and leading to a dispersed population, as
settlements concentrate linearly along river bottoms.

Appalachian water quality suffers disproportionately from acid rain, especially of
sulfates. The acid water can be buffered for drinking. However, it takes a toll on the
region’s aquatic life.

Other airborne pollutants, such as mercury (discussed earlier), are potentially more
serious in the region than they are nationally. Further, there are areas of elevated,
naturally occurring radionuclides in the groundwater. The mercury, the radionuclides,
historically rapacious extractive industries, and widespread inadequacies in wastewater
handling all contribute to significant water-quality problems in the region.

33 Most of the information in this chapter on geology and its consequences for the water resources of
Appalachia is extracted from Henry Trapp Jr. and Marilee A. Horn, Atlas of the United States: Delaware,
Maryland, New Jersey, North Carolina, Pennsylvania, Virginia, West Virginia (Washington, D.C.: U.S.
Geological Survey, 1997), chap. 730-L (available at capp.water.usgs.gov/gwa/gwa.html), along with
related information from other authors of the U.S. Geological Survey’s atlases for the relevant
physiographic regions, including chapter 730-K for the Appalachian Plateaus and chapter 730-G for the
southern portions of the Appalachian Plateaus as well as the Atlantic and Interior Plains.
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On the positive side of the ledger, the region receives ample precipitation, and as the
headwaters area for the entire eastern United States, it faces fewer problems with
upstream contamination than communities in the lower Piedmont, Coastal Plain, and
Mississippi River corridor face. The corollary of this fact, though, is that the quality of
Appalachian waste treatment is linked directly to the costs and the risks of surface
water treatment downstream, in the rest of the eastern United States.

Another positive environmental factor is that the soils support an abundance —
indeed, a huge diversity — of plant life, notably trees, both hardwoods and softwoods.
Where the forest cover has been restored since its historic clearing from 1870 to 1930, or
where it has expanded as a result of the reduction in grazing on ridges, the canopy and
the riparian vegetation help stabilize soils and minimize suspended sediment in rivers
and streams.

The Appalachian Plateaus province provides a good illustration of the interplay of
environmental features and drinking water and wastewater service. The province is
characterized by high, sharp ridges, low mountains, and narrow valleys. In the more
southerly part of the province, geological processes have produced long, steep ridges
running parallel from southwest to northeast. Elevation of the Highlands ranges from
1,000 to 4,500 feet, with a few peaks higher. Local relief generally ranges from 1,000 to
2,500 feet. The bedrock is overlain by residuum, colluvium, and alluvial material.
Sandstone and some of the tougher carbonates hold up most of the upland portions;
weaker carbonates and shale underlie most valleys.

Most of the precipitation that falls on the Plateaus moves quickly down the slopes,
rather than sinking into the typically thin soils. Thus there is not as ample a bedrock
aquifer as there is in the Valley and Ridge province.

The chemical quality of water in the freshwater parts of the bedrock aquifers is
variable but usually satisfactory for municipal supplies and other purposes. Most of the
water in the upper parts of the aquifers is not greatly mineralized and is suitable, or can
be made suitable, for most uses. However, fresh groundwater generally circulates only
to shallow depths. In much of the area, saline water or brine is not far below the land
surface. Around Pittsburgh for example, wells drilled deeper than 100 feet below the
level of the nearest major stream often yield saline water.

In southwestern Pennsylvania the rocks nearest the surface are mostly coal-bearing
formations that consist of sandstone, shale, conglomerate, clay, coal, and minor
limestone. The sandstones are the most productive aquifers, although coal beds and
limestones also yield water. The limestones, however, are thin compared with those of
the Valley and Ridge province.
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In the Appalachian Plateaus, active, underground mining of coal disturbs the natural
system of groundwater flow. Mines use artificial drains to dispose of unwanted water.
Mines can create new fractures and thus increase the permeability of the soil. When the
drains are effective, they can lower the regional water table, and the directions of
groundwater flow can change in some cases until flow moves across former
groundwater divides into adjoining basins. Groundwater tends to flow toward mines,
which usually have pumps removing water from them. Adverse effects of mine
drainage on well yields are greatest where the mines are not much deeper than the
bottoms of the wells and where vertical fractures connect the aquifers and the mines.
Abandoned mines can collapse. This causes fracturing of the rocks that overlie the mine
and also may leave a depression on the land surface.3

Land Use and Land Cover
The fecund forest of Appalachia has been noted since the days of the earliest European

visitors. For example, botanist John Banister wrote in 1680,

This is a Country excellently well water’d & so fertile that it does or might be made yield anything
that might conduce to the pleasure or necessity of life..

As recently as 1902, James Wilson, a trained observer, noted that

remote from the railroads the forest on these mountains is generally unbroken from the tops of
ridge and peak down to the brook in the valley below, and to-day it is in much the same condition
as for centuries past.3

3¢ Trapp and Horn, Atlas of the United States, chap. 730-L.

% John Banister, Letter to Dr. Robert Morison, reprinted in The Height of Our Mountains: Nature Writing
from Virginia’s Blue Ridge Mountains and Shenandoah Valley, eds. Michael Branch and Daniel Philippon
(Baltimore: Johns Hopkins Press, 1998).

3 James Wilson, Report on the Forests and Forest Conditions of the Southern Appalachian Region
(Washington, D.C.: Government Printing Office, 1902), reprinted in The Height of Our Mountains: Nature
Writing from Virginia’s Blue Ridge Mountains and Shenandoah Valley, eds. Michael Branch and Daniel
Philippon (Baltimore: Johns Hopkins Press, 1998),. Wilson was secretary of agriculture under Presidents
McKinley, Roosevelt, and Taft. He personally visited the region and indicted the forestry practices then
under way, in text and photographs.
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With the coming of the railroads from 1870 to 1930, though, the forests of the region
were nearly all cut. This clear-cutting had profound negative effects on water quality
and quantity —namely, huge losses of already rare topsoil, and devastating floods.3”

Woody cover across the region may be increasing. However, some experts believe
that forest cover peaked in the 1960s and now is declining because of changes in the
frequency of fires and the aging and demise of old-field pine that colonized many
abandoned farms across the region in the mid and late nineteenth century.3® Timber is
an integral component of the region’s water-quality system.

Summary

As with everything else about Appalachia, simple generalizations about water quality
are impossibly misleading. There are areas of high-quality water and water uses in the
eastern United States, and there are areas so contaminated by decades of uncontrolled
discharges that the prospect for cleanup at any foreseeable time is grim.

What is perhaps most important to an understanding of water and wastewater
funding in the region is that most expressed needs for capital spending account
minimally, if at all, for the costs of watershed restoration. If Appalachia is ever to attain
Harry Caudill’s vision of a region that would use its water to draw urbanites and their
money from all over the eastern United States, much more funding will have to be
found to improve ambient water quality.

37 See Ronald D. Eller, Miners, Millhands, and Mountaineers: Industrialization of the Appalachian South,
1880-1930 (Knoxville: University of Tennessee Press, 1982); Ronald L. Lewis, Transforming the Appalachian
Countryside (Chapel Hill: University of North Carolina Press, 1998); Ronald L. Lewis, “Railroads,
Deforestation, and the Transformation of Agriculture in the West Virginia Back Counties, 1880-1920,” in
Appalachia in the Making: The Mountain South in the Nineteenth Century, eds. Mary Beth Pudup, Dwight B.
Billings, and Altina L. Waller (Chapel Hill: University of North Carolina Press, 1995), 297-320; John
Alexander Williams, Appalachia: A History (Chapel Hill: University of North Carolina Press, 2002).

38 Peter White et al., Environments of the Southeast (Delray Beach, Fla.: St. Lucie Press, n.d.), available at
biology.usgs.gov/s+t/SNT/noframe/sel30.htm.
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3
Assessments of Needs for Water and
Wastewater Infrastructure in Appalachia

The dialogue concerning water and wastewater services is usually dominated by
discussion of needs for physical capital infrastructure. This is not surprising, given that
a new or expanded water or wastewater treatment plant, a new sewerage collection
system, or an expanded water distribution system often is the most expensive public
project carried out in or by a community. In addition to having large price tags, these
projects bring pride, improved health, and economic development. When funds for the
projects are not available, public leaders often make finding funds their number one
priority. Water and wastewater needs related to decentralized systems, regulatory
oversight, training, stormwater handling, source-water protection, watershed
restoration, and system operation and maintenance rarely get the same attention either
locally or nationally. As a result of the interest in capital, there are many more surveys
of capital needs and sources of information on them, than there are of other types of
needs.

Over the last ten years, a number of national, state, and advocacy organizations have
completed water and wastewater infrastructure studies that cover parts of Appalachia
(for a summary, see Tables 3-1 and 3-2). These studies have varied in scope, purpose,
and method of implementation. Understanding the variations is crucial in determining
how to extract and estimate Appalachian needs from the studies.

57
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Table 3-1. Differences among National Infrastructure Needs Surveys and Reports
Author Title Geo- Scope (Systems Smallest | Report Report Time Private Include
graphic Surveyed or Method- | Geo- Year Fre- Horizon Utility Currently
Coverage | ology) graphical quency Needs Unserved
Subunit Included? | Areas?
EPA Drinking Water Infra- | Nation 100% of large CWSs, State 2001 Every 4 20 years Yes Yes if
structure Needs American Indian and years experien-
Survey: 2nd Report to Alaska Native Village cing
Congress water systems, and drinking
extrapolation from of water
medium CWSs, 599 public
small CWSs, 100 non- health
CWSs problems
EPA Clean Watersheds Nation Surveyed facility list Utility 2003 Every 4 Identified | No Yes
Needs Survey 2000 includes most years needs as
centralized discharging of
facilities and many 1/1/2000;
collection systems varies in
horizon
AWWA Dawn of the Nation Extrapolation from 20 | Nation 2001 Special 30 years Yes No

Replacement Era:
Reinvesting in
Drinking Water Infra-
structure

utilities
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Author Title Geo- Scope (Systems Smallest | Report Report Time Private Include
graphic Surveyed or Method- | Geo- Year Fre- Horizon Utility Currently
Coverage | ology) graphical quency Needs Unserved
Subunit Included? | Areas?
CBO Future Investment in | Nation Top-down macro Nation 2002 Special 20 years Yes Only
Drinking Water and estimate (2000~ extensions
Wastewater Infra- 2019) due to
structure public
health
threats
EPA The Clean Water and | Nation DWNS & CWNS plus | Nation 2002 Special 20 years Yes Per
Drinking Water Infra- modeled estimates (2000~ DWNS
structure Gap 2019) and
Analysis CWNS
Water Infra- | Clean and Safe Water | Nation Top-down macro Nation 2000 Special 20 years Yes Indirectly
structure for the 21st Century: estimate (capital
Network A Renewed National cost of
Commitment to Water building
and Wastewater Infra- new
structure infrastruct
ure is

included)
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Table 3-2. Differences among State Infrastructure Needs Surveys and Reports
Smallest Private | Currently
Geo- Scope (Systems Geo- Report Utility Unserved
graphic Surveyed or graphical Report Fre- Time Needs Areas
Author Title Coverage Methodology) Subunit Year quency Horizon | Included? | Included
West Virginia | PWS and PWIVS West All 557 CWSs and all Utility 2002 Every 3 Identified | Yes Yes
Infrastructure | Inventory & Needs Virginia 292 community sewage years needs
and Jobs Assessment Report systems
Development | 2002
Council
North Clean Water: Our North 405 water and 254 Utility 1998 Special Identified | Yes Yes
Carolina Rural | Livelihood, Our Life | Carolina | sewer systems in 75 needs
Center predominantly rural
counties
Ohio Public Capital Improvement | Ohio All water or sewer Utility Last- Contin- 5 years Yes No
Works Reports systems that apply for updated uous
Commission funds from OPWC Capital
(some Capital Improvem
Improvement Reports are ent
outdated) Reports
between
1999 and
July 22,

2004
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Smallest Private | Currently
Geo- Scope (Systems Geo- Report Utility Unserved
graphic Surveyed or graphical Report Fre- Time Needs Areas
Author Title Coverage Methodology) Subunit Year quency Horizon | Included? | Included
Kentucky Water Resource Kentucky | All extensions of Utility 1999 Special 20 years No Yes
Governor’s Development: A service planned by (2000~
Water Strategic Plan 2020 (not current infra- 2020)
Resource (1999) structure needs)
Development
Commission
Kentucky Water Resource Kentucky | All extensions of Utility 2000 Special 20 years No Yes
Governor’s Development: A service planned by (2000~
Water Strategic Plan for 2020 (not current infra- 2020)
Resource Wastewater structure needs)
Development | Treatment (2000)
Commission
Tennessee Building Tennes- Tennessee | All projects during County 2004 Annually | 5years No No
Advisory see’s Tomorrow: 2002-2007 costing at (2002-
Commission Anticipating the least $50,000 2007)
on Intergov- State’s Infra-

ernmental
Relations

structure Needs
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Scope and Implementing Organizations

Some surveys estimate national needs, whereas others estimate state or substate needs.
EPA coordinates the national CWNS and the national DWNS every four years. The
results of the CWNS conducted in 2000 were published in 2003.% Included are all
wastewater capital needs that were present at the time of the survey, regardless of time
period. The CWNS reports a total national need of $181.2 billion (in 2000 dollars),
including $161.9 billion for wastewater collection and treatment facilities. The results of
the DWNS conducted in 1999 were published in 2001. Included are national capital
needs for 1999-2019.40 The DWNS reports a total national need of $150.9 billion (in 1999
dollars), including $136.3 billion for the nation’s community water systems and $3.1
billion for not-for-profit noncommunity water systems.

EPA also has published an analysis that uses needs studies as well as supplementary
data and modeling to estimate drinking water and wastewater needs and the
infrastructure gap for the entire country. The Gap Analysis suggests that the nation’s
twenty-year needs for investment in wastewater facilities are $331 billion-$450 billion
(in 2001 dollars). The figure for investment in drinking water facilities is presented as
$218 billion (in 2001 dollars).4!

The Water Infrastructure Network (WIN) and the American Water Works
Association (AWWA) carried out national-level studies as well.42 Finally, the

% Environmental Protection Agency, Clean Watersheds Needs Survey 2000 (Washington, D.C.: EPA,
2003).

40 Environmental Protection Agency, Drinking Water Infrastructure Needs Survey: Second Report to
Congress (Washington, D.C.: EPA, 2001). The 2003 DWNS has been completed. However, the data will not

be available for analysis until late 2005.

41 Environmental Protection Agency, The Clean Water and Drinking Water Infrastructure Gap Analysis
(Washington, D.C.: EPA, 2002).

42 Water Infrastructure Network, Clean and Safe Water for the 21st Century: A Renewed National
Commitment to Water and Wastewater Infrastructure (Washington, D.C.: the Network, 2000), available at
www.amsa-cleanwater.org/advocacy/winreport/ winreport2000.pdf; American Water Works
Association, Dawn of the Replacement Era: Reinvesting in Drinking Water Infrastructure (Denver: the
Association, 2001).
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Congressional Budget Office (CBO) carried out an analysis of needs and past studies to
generate additional numbers.3

All these studies provide national estimates. Some of them, such as the EPA needs
surveys, have sufficient data and were carried out in a manner that permits presenting
needs information at the state level. Others, such as the WIN and AWWA studies, are
top-down modeling efforts that cannot readily be used to determine subnational needs.

The EPA needs surveys are carried out primarily by state needs coordinators, and
each state is responsible for collecting data. The CWNS is done on a system- or facility-
wide basis, so state-collected data can be used directly to estimate state needs. The
DWNS involves some sampling at the state and national levels, so generating state
estimates requires modeling done at the national level.

Several states in Appalachia carry out state-level infrastructure needs assessments
separate from the EPA studies.** Some, such as Kentucky and West Virginia, collect
data statewide at the project or system level so that they can generate needs estimates at
substate levels. Others —for example, North Carolina —rely on sampling and then
modeling to arrive at a state estimate. The resulting information cannot be easily
disaggregated at the substate level.

Finally, some assessments, such as that reported in the Virginia Coalfields Regional
Water Study, have focused on the need in a particular area of Appalachia.*®> The
organizations responsible for state and regional needs surveys include economic

43 Congressional Budget Office, Future Investment in Drinking Water and Wastewater Infrastructure
(Washington, D.C.: CBO, 2002), available at www.cbo.gov/showdoc.cfm?index=3983&sequence=0.

# Kentucky Governor’s Water Resource Development Commission, Water Resource Development: A
Strategic Plan and Water Resource Development: A Strategic Plan for Wastewater Treatment (Frankfurt: the
Commission, 1999, 2000); North Carolina Rural Economic Development Center, Clean Water: Our
Livelihood, Our Life (Raleigh: the Center, 1998); data from Ohio Public Works Commission, Capital
Improvement Reports, provided on 22 July 2004, and analyzed by UNCEFC; Tennessee Advisory
Commission on Intergovernmental Relations, Building Tennessee’s Tomorrow: Anticipating the State’s
Infrastructure Needs (Nashville: the Commission, 2004); West Virginia Infrastructure and Jobs
Development Council, Public Water Systems & Public Wastewater Systems Inventory & Needs Assessment
Report 2002 (Charleston: the Council, 2002).

4 Thompson & Litton, for LENOWISCO and Cumberland Plateau Planning Districts, Virginia Coalfields
Regional Water Study (Dutffield, Va.: LENOWISCO, 1998), available at
www.lenowisco.org/lenowisco%20library.htm.
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development groups (as in Maryland, North Carolina, and Tennessee) and funding
agencies (as in Kentucky and West Virginia).

Purpose

The stated goal or purpose of a needs assessment dictates how it is carried out, what
types of needs are included, and how the data are presented. Surveys such as those
done by WIN, AWWA, and the North Carolina Rural Economic Development Center
are primarily used to provide information for policy debate. As a result, these surveys
tend to be more top-down than other types of surveys. The numbers they generate are
not very useful in understanding needs in smaller, or different, areas than were covered
by the original estimate.

In other cases, survey results are used to allocate capital funds. For example, the
DWNS is used to determine capitalization grant allocations for states” DWSRF
programs.

Some surveys are used to register needs so that projects can be considered for
funding. Examples are those conducted in Kentucky, Ohio, and West Virginia (see
Table 3-2).

Frequency and Planning Period

Needs surveys may be done on a one-time basis, periodically, or on an ongoing basis
(see Tables 3-1 and 3-2). Studies such as the EPA Gap Analysis and the WIN report, and
state surveys in Kentucky, North Carolina, and Virginia have been commissioned over
the years to respond to special policy and information needs. The EPA needs surveys
and state surveys in Tennessee and West Virginia are done at regular intervals. Needs
databases maintained by funding organizations such as the Kentucky Infrastructure
Authority, the Ohio Public Works Commission, and the West Virginia Infrastructure
and Jobs Development Council are updated continually to reflect newly identified
projects.

Surveys of capital needs solicit information for stated planning periods, typically 5-20
years. Surveys that are used to evaluate projects for funding focus on shorter-range
planning periods. The databases maintained by the Kentucky Infrastructure Authority
and the Ohio Public Works Commission primarily include needs (facilities) scheduled
(or desired) to be constructed within five years. Both organizations also collect data for
longer horizons, but the data are assumed to be incomplete and less accurate. The
DWNS asks systems to identify all their needs for twenty years. The CWNS requires
that facility needs be documented and includes all needs documented at the time of the
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survey, whether they are for five years or longer. Thus the planning period for the
CWNS varies from facility to facility.

Methodology

Understanding the different methodologies provides insight into how data from each of
the surveys can and should be used to generate accurate estimates for Appalachia. No
two needs surveys are alike. Some begin with the collection of project estimates at the
system level, then aggregate them to the state or national level. This bottom-up
approach is used by the CWNS and, to a lesser extent (because of sampling), by the
DWNS.

The CBO classifies reports as top-down or bottom-up. However, many surveys are
really hybrids of the two techniques.* For example, the AWWA survey uses a detailed
engineering analysis of twenty systems to model needs across the country.

Information at the local level, if used at all, is collected differently for different
surveys. The EPA provides general guidelines to states in collecting needs information,
but the actual process varies. Some states hire contractors to collect information or
conduct analyses. Other states rely almost exclusively on survey responses, with little
follow-up. Still others visit each surveyed system.

The North Carolina Department of Environment and Natural Resources takes a very
active role in the DWNS. EPA sends the department the survey, and the department
hand-delivers it to systems. The department follows up with site visits to assist systems,
especially small ones, in filling out the survey. It also conducts local meetings if there
are several utilities in an area. After it collects the surveys, the department does an
extensive review of the costs before sending the surveys on to EPA.

On the other hand, the Maryland Department of Environment uses a private
contractor to conduct the state’s CWNS. The department collects some data but sends
them on to the contractor to interpret and review.

Needs surveys done by state organizations, such as the Kentucky Infrastructure
Authority and the West Virginia Infrastructure and Jobs Development Council, use a
variety of methods to gather information. The Kentucky Infrastructure Authority’s
Water Resource Information System is a database that collects infrastructure data
through a Water Project Profile system. Individual development districts in Kentucky
identify water and wastewater needs in their district and enter them as project profiles.

46 CBO, Future Investment.
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The Water Resource Information System database is used as an electronic clearinghouse
to connect needs and funding.

The West Virginia Infrastructure and Jobs Development Council collects needs data
through its voting members, who meet monthly to assess needs. The council includes
representatives from the Bureau for Public Health, the Department of Environmental
Protection, the Water Development Authority, the Housing Fund, and the Economic
Development Authority. West Virginia’s eleven regional planning and development
councils assist communities in entering projects into a database that tracks pending and
funded projects, as well as unserved needs.

Accuracy

The current systems for assessing and assigning dollar values to infrastructure capital
needs are far from perfect. Indeed, there is strong evidence that the estimates,
particularly for rural systems without planning staff, are less than actual capital needs.
Lack of incentives to provide accurate information and lack of planning resources at the
state and local levels are some of the factors that affect the accuracy of the estimates and
contribute to a general sentiment on the part of state officials that the surveys are
Inaccurate.

Of all the national surveys and studies, the CWNS faces the most challenges in
accurately portraying needs. For example, the 2000 CWNS shows a documented need in
Accident, Maryland, of $206,000. Actual project investments have been significantly
higher. Between 2001 and 2004, Accident invested $110,000 to correct sanitary sewer
problems, and in 2004 it received and spent an additional $2.9 million in grants and
loans to repair and reconstruct its water and wastewater systems. For another example,
Northfork, in McDowell County, West Virginia, needs a new treatment plant.
According to the CWNS, however, Northfork has no needs.

Reasons for missing data can be linked to the manner in which the CWNS is
implemented and the perceived incentives or disincentives that systems have for
providing information. Another major factor relates to the capacity of a particular
system to provide information. Ironically the systems with some of the greatest needs,
such as Northfork, also have the fewest human and financial resources to identify, plan
for, or report needs.

At the time this report was written, Jasper, New York, was about to spend $2.86
million on a new sewer system. Not only do the town’s needs not appear in the CWNS,
but the name Jasper does not appear in the comprehensive list of New York systems
used to identify needs. Jasper is not included because until Jasper spends its money;, it
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does not have a system or a facility. The CWNS is a bottom-up survey beginning at the
level of existing systems.

The lack of incentive to respond to surveys affects the DWNS as well, even though
the information is used for funding allocations. Systems that have not used the State
Revolving Fund (SRF) programs, or systems that are not allowed access to the SRFs
(such as private, for-profit systems in North Carolina and West Virginia), have little
direct incentive to help their state acquire more federal SRF funds.#”

The UNCEFC research team’s interviews with state needs coordinators in the
Appalachian states highlight the variation in how EPA and state surveys are
implemented and how the quality of the data is perceived. Perceptions about the CWNS
ranged from “not worth the paper it is printed on” to being “very accurate” for the
state. The state whose coordinator perceived the CWNS as “very accurate” approaches
the CWNS with the belief that Congress might start using it to allocate the federal Clean
Water State Revolving Fund (CWSRF) monies among the states on the basis of each
state’s portion of the national needs, as it does with the DWNS.

The other group of state officials who have the closest ties to these surveys are those
who manage funding programs, some of whom use the data as part of their funding
process. One surprising result of the UNCEFC survey was the discovery that many
funding program managers are unaware of the EPA needs surveys (30 percent of
respondents were unaware of the DWNS, and 40 percent of the CWNS) despite the use
of the EPA data to make state allocations. When asked to comment on the accuracy of
EPA and state surveys, funding program managers had the most doubts about EPA
survey accuracy and were generally more accepting of the state surveys’ estimates.
Sixty percent of the respondents said that the state surveys accurately estimate their
state’s needs, while 70 percent and 60 percent said that the DWNS and the CWNS,
respectively, underestimate their state’s needs). (For the results of the UNCEFC survey
of funding program managers, see appendix D.)

In 1997, EPA carried out follow-up visits in 200 communities included in the 1995
DWNS and found significant underreporting. As a result, for its Gap Analysis, EPA used
multipliers that significantly inflated needs survey data to estimate actual needs (see
Table 3-3).

47 The Safe Drinking Water Act permits private for-profit-systems to access SRF funds. However, many
states —North Carolina, among them —have enacted state rules that limit access to not-for-profit or public
government systems.
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Table 3-3. Adjustment Factors Used by EPA in One Approach to
Estimating National Drinking Water Needs from 1997 DWNS

Characterization of Community Water System Pipe Needs Non-Pipe Needs
Large Systems (serving more than 40,000 people) 1.61 1.49
Medium Systems (serving 3,300 - 40,000 people) 1.61 1.49
Small Systems (serving fewer than 3,300 people) 1.00 1.00

Source: Reprinted from Environmental Protection Agency, The Clean Water and Drinking Water
Infrastructure Gap Analysis (Washington, D.C.: EPA, 2002), 31.

At the state level, the situation in North Carolina illustrates the sensitivity of needs
surveys to the resources that state governments can devote to them. The 1999 DWNS
occurred at the same time that North Carolina Public Water Supply officials were
managing the largest public infrastructure funding initiative in the history of the state.
They had few extra resources to perform follow-up visits. According to the North
Carolina DWNS coordinator, in 2003 the staff was able to devote considerably more
effort to follow-up visits. The provisional results of the 2003 needs survey far exceed the
1999 numbers. That is especially surprising, considering that the state pumped at least
$388 million into water systems from 2000 to 2003. The likely conclusion is that the need
was there in 1999 but not captured.

Data from needs surveys suggest that when states do not have sufficient resources or
incentives to carry out the surveys, overall numbers are low, and harder-to-reach areas
such as those found throughout Appalachia are particularly underreported. For this
reason, in conducting the DWNS, EPA carries out structured visits with a sample of
small systems (those with fewer than 3,300 customers) rather than relying on state-
provided data. Unlike the DWNS, the CWNS relies on state-collected information for
small systems.

The needs results for Tennessee from the 2000 CWNS illustrate the potential
magnitude of underreporting in some states. Tennessee officials, like many consulted
for this project, expressed concern that the CWNS is not currently used for a purpose
that benefits the state and that as a result they find it difficult to make the survey a
priority. In estimates of the clean water needs of Appalachia, Tennessee is clearly a
major outlier, with a much lower estimate of needs per capita than the average for
Appalachia as a whole (see Figure 3-1). The level of reporting in the Appalachian
counties of Tennessee is low, thereby underestimating Appalachia’s overall needs. The
data for Tennessee also suggest that when a state is unable to do much follow-up work,
rural areas with limited staff are likely to report even less in needs, as suggested by the
sharp disparity between the Appalachian counties” and the non-Appalachian counties’
estimates of needs per capita.
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Figure 3-1. Documented Clean Water Needs per Capita, Tennessee Counties versus
All Counties in Appalachian States, 2000

Tennessee $21 $172

All 13 States $629 $663

o Appalachain Counties

O Non-Appalachian Counties

Source: Environmental Protection Agency, Needs Report data for Clean Watersheds Needs Survey 2000,
available at www.epa.gov/owm/mtb/cwns, downloaded and compiled by UNCEFC. Total
headquarters-accepted needs are used in this analysis. Population estimates from Census Bureau, Census
2000, Summary File 1, Table P1.

Undocumented and Unidentified Needs

The preceding section comments on the underreporting of needs that should have been
included according to the definition of the surveys. In many parts of Appalachia, a far
greater issue than underreporting of needs is the purposeful exclusion of needs from
consideration because of the focus of the surveys and the criteria that they use to define
needs. For example, capital needs for upgrading or repairing individual septic tanks are
not systematically included in the CWNS. As described in chapter 2, the average
Appalachian family is much less likely to be served by a centralized wastewater system
than the average U.S. family is.

Needs data often are presented and used for policy purposes without reference to
the types of infrastructure needs included in the numbers. Both of the EPA needs
surveys are oriented toward centralized systems, although some participating states
include system extensions (extensions of water distribution lines and sewer collection
lines) aimed at providing service to new customers with existing health or
environmental problems. Neither survey includes cost estimates for improving existing
decentralized systems for communities and households. Providing centralized water
and wastewater services in many parts of Appalachia is not technically or financially
feasible. However, the existing decentralized systems still require significant capital
investments, ranging from installation of new systems where straight piping occurs, to
complete replacement of failed systems. The Kentucky wastewater needs study
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estimates that $3.5 billion-$7 billion will be needed to bring current onsite systems into
compliance.

Two other types of needs that put pressures on local communities but are rarely
included in needs surveys are infrastructure to accommodate growth and economic
development. The need for the former is a problem in some southern parts of
Appalachia that have more than doubled their population in the past 20-30 years.
Although needs assessments that are used primarily for infrastructure funding, such as
the DWNS and the assessment of the Ohio Public Works Commission, understandably
focus on capital infrastructure, policy-oriented studies like the EPA Gap Analysis and
the CBO study show that operation and maintenance needs also are significant.

Since many projects identified as needs in Appalachia are for new infrastructure,
many communities soon will face completely new capital-related operation and
maintenance needs. The West Virginia Infrastructure and Jobs Development Council’s
needs inventory in 2002 includes seventy-eight wastewater facilities for utilities or local
governments that do not currently provide centralized wastewater treatment service.
Among them are the six new facilities proposed for McDowell County (see Table 3-4).
The 2000 CWNS needs estimates do not include the $22.3 million in capital needs for the
new Davy, Dry Fork Public Service District, and McDowell County Commission
wastewater facilities. Further, in each of these cases, once the facilities are constructed,
the communities will become responsible for all the costs associated with operating the
facility, as well as the costs of providing the necessary ancillary services linked to
billing, customer service, and utility management. Hence the Appalachian needs
estimates obtained from the federal needs surveys, already not including the capital
needs required for many of the new facilities in the region, also underestimate the total
financial needs of the communities by not including the operating and maintenance
costs of systems that will come online.

Table 3-4. New Wastewater Treatment Plants and Collection Systems Proposed for

McDowell County, W.Va.
System Name Assessment of System Needs Needs
Anawalt Construct gravity sewer lines, force mains, 3 pump $ 4,800,000

stations, etc.
Davy Construct treatment and collection system 2,943,000

Dry Fork Public Service Construct treatment and collection system (Cucumber, 13,839,000
District Bishop, Avondale, Squire, and Bradshaw)

Elkhorn Public Service Wastewater collection system 9,146,200
District
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System Name Assessment of System Needs Needs
leager Construct treatment and collection system 3,167,000
McDowell County Construct treatment and collection system (in Mohawk 5,474,000
Commission and Panther)

Source: West Virginia Infrastructure and Jobs Development Council, Public Water Systems & Public
Wastewater Systems: Inventory & Needs Assessment Report (Charleston, WV: the Council, 2002).
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4
Capital Needs for Water and Wastewater Infrastructure in Appalachia

Despite the number of needs assessments that have covered parts of Appalachia, no one
existing survey is perfectly suited for generating needs estimates for Appalachia as a
whole. Different studies provide complementary and occasionally conflicting
information about the needs facing Appalachian communities. Furthermore, the
UNCEEFC research team’s examination of selected local communities across the region
suggests that even the most comprehensive needs efforts often fail to portray the reality
of the on-the-ground challenges facing communities.

Those limitations aside, having even rough estimates can provide Appalachian policy
makers with a basic understanding of how the region compares with the rest of the
country and, more important, how the needs relate to current resources for public
capital funding (explored in detail in chapter 5). This chapter offers estimates of the
portion of needs from state and national studies that can be reasonably attributed to
Appalachia.

The Clean Watersheds Needs Survey

The CWNS is the only needs survey that covers all of Appalachia and includes data that
can be accurately presented at the county level without additional modeling. The
documented needs for each Appalachian county based on the 2000 CWNS data appear
in appendix A. The CWNS covers nine categories of needs (see Table 4-1). Categories I-
V focus on the needs for infrastructure to collect and treat wastewater that are most
commonly included in state inventories. Categories VI-IX cover needs that are linked to
activities affecting surface-water quality but that are not normally considered water and
wastewater needs.

Table 4-1. CWNS Needs Categories

Category Description

I Secondary wastewater treatment

I Advanced wastewater treatment

II-A Infiltration/inflow correction

1I-B Sewer replacement/rehabilitation

IV-A New collector sewers and appurtenances
IV-B New interceptor sewers and appurtenances
\Y% Combined-sewer-overflow correction

VI Stormwater management programs
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Category Description

VII Non-point-source pollution control

VIII Confined animal-point-source pollution control
IX Mining-point-source pollution control

Source: Environmental Protection Agency, Clean Watersheds Needs Survey 2000 (Washington, D.C.: EPA,
2003).

The moment that a community decides to collect wastewater from individual homes,
it becomes responsible for a chain of interrelated facilities and processes, all of which
have associated capital costs. In most cases, “collector” lines carry wastewater from
homes along side streets to larger “interceptor” lines. As these lines age, they develop
cracks and holes that allow water to flow in freely or to filter in. Even the newest
systems have some problems with “inflow” and “infiltration,” but many older systems
have so many infiltration problems that they become completely overloaded during wet
weather. When that happens, a mixture of untreated wastewater and inflow water
overflows from manholes or overloads small treatment plants, resulting in insufficient
treatment before being discharged. Wastewater treatment plants employ different
treatment technologies. However, almost all plants rely on the same physical and
biological processes to carry out primary and secondary treatment. Treatment
standards for wastewater effluent are highly dependent on where the wastewater is
discharged. Communities that discharge wastewater into impaired or nutrient-sensitive
waters often are required to implement advanced treatment to improve effluent quality
and to reduce further the concentration of nutrients like phosphorus and nitrogen.

The data that EPA collects and reports for categories I-V are based exclusively on
actual documented needs, whereas the data that it collects and reports for categories VI-
-IX include needs that were calculated through modeling. Both treatment facilities and
collection systems planned and in operation (hereafter referred to as “facilities”) were
listed in the 2000 CWNS.*8 Thirty-eight percent (1,571) of Appalachia’s 4,110 included
facilities reported having project needs (see Table 4-2). The needs ranged from a few
thousand dollars for improvements in collection systems in dozens of small
communities, to more than $1.4 billion for the Jefferson County (Ala.) Valley Creek
Wastewater Treatment Plant. (Of the ten project needs with the highest price tags,
Jefferson County, which includes the city of Birmingham, has four, totaling $2.1 billion.
That is 15 percent of the total category I-V needs of Appalachia.)

48 Many of the facilities did not complete the survey, but all provided their names.
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Table 4-2. Documented Needs for Wastewater and Collection Systems in Appalachia

(in T