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Executive Summary 
 
Financial needs for wastewater and water infrastructure in Indiana is an assessment of the financial needs for 
water-related infrastructure in the state of Indiana.  State and local officials require information about 
financial needs for drinking water and wastewater infrastructure to comply with federal and state mandates, 
to determine strategies for infrastructure management and maintenance, and to meet goals for 
environmental quality and level of service.  Most but not all of the needs identified in this report are for 
compliance with clean water and drinking regulations. 
 
The Indiana Advisory Commission on Intergovernmental Relations (IACIR) sponsored the study with 
support from the Indiana Association of Cities and Towns (IACT), the State Budget Office, the American 
Council of Engineering Companies (ACEC) of Indiana, and Indiana Constructors, Inc. The Center for 
Urban Policy and the Environment in the School of Public and Environmental Affairs (SPEA) at Indiana 
University–Purdue University Indianapolis (IUPUI), which serves as staff to the IACIR, completed the 
analysis.   
 
Needs are the costs of investments required for capital projects to rehabilitate or improve infrastructure to 
meet current service or regulatory requirements or objectives.  Needs are estimated for: (1) correction of 
combined sewer overflows; (2) wastewater conveyance and treatment; (3) remediation of failing on-site 
septic systems; (4) stormwater conveyance and management; and (5) drinking water production, treatment, 
and distribution facilities.  The needs estimates are presented for the state as a whole and by county, and 
reflect the needs of hundreds of municipalities and thousands of operators of wastewater, stormwater, and 
drinking water systems.  The estimates are based on self-reports, surveys, engineering models, and other 
data depending on the infrastructure category.  A range of estimates is presented to account for uncertainty 
associated with assumptions that were required to overcome lack of facility-specific data. 
 

▪ Billions More Needed for Water Related Infrastructure 
Statewide needs for wastewater and drinking water infrastructure for the period 2000 – 2020 are at 
least $12.4 to $13.9 billion (Table ES1).  This estimate is 35 to 53 percent higher than previous U.S. 
Environmental Protection Agency (USEPA) estimates of $9.1 billion that included only estimates for 
wastewater and drinking water facilities and did not include estimates for septic systems and 
stormwater controls.  This study confirms analyses by the Congressional Budget Office, the American 
Water Works Association, and other organizations that show current USEPA estimates are too low.  
While higher than previous estimates, the current needs estimate of $12.4 to $13.9 billion is an 
underestimate of actual needs because it does not include needs for all types of water-related 
infrastructure, operations and maintenance, potential new regulations, more stringent interpretation of 
existing regulations, or potential cost overruns.   

 
Table ES1. Working Estimates of Wastewater and Water Infrastructure Capital Needs in Indiana 

 

 

Combined Sewer 
Overflow Needs 

(CWNS) 

Wastewater 
Needs (CWNS & 

Survey) Septic System Needs 
Stormwater 

Needs 
Drinking Water Needs 

(DWNS) 

Sum of Wastewater 
and Water 

Infrastructure Needs 
Low estimate  $   5,468,400,000   $  3,272,000,000   $ 1,535,700,000   $  447,000,000   $  1,691,400,000   $   12,414,500,000 
High estimate  $   5,468,400,000   $  3,843,600,000   $ 2,350,500,000   $  545,400,000   $  1,691,400,000   $    13,899,300,000 
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USEPA has estimated that an infrastructure gap will develop unless the municipalities increase 
investments in clean water and drinking water by a real rate of growth of 3 percent per year.   
 
In Indiana, evidence indicates that wastewater and drinking water needs will not be met by current 
levels of investment by state and local governments.  Indiana governments spent only $3.1 billion (in 
2000 dollars), or about $253 million annually, on wastewater, drinking water, and stormwater 
infrastructure in the 12 years between January 1990 and March 2002.  To meet the needs identified in 
this study, Indiana governments would have to invest between $620 million and $695 million annually 
over the next 20 years. 
 
A portion of water-related capital expenditures in Indiana has been financed by the Indiana State 
Revolving Fund (SRF) Loan Programs. SRF loan programs have provided $1.1 billion in loans since 
1991.  As of May 2002, the wastewater SRF loan program had closed 182 loans with a cumulative 
value of $932.8 million.  The drinking water SRF loan program made its first loan in 1998 and, as of 
September 2000, had closed 38 loans for $113.9 million. 

 

▪ Combined Sewer Overflows Corrections Account for Most Needs: $5.5 Billion 
In Indiana, 106 municipalities in 61 counties must control sewer-laden discharges to rivers, streams, or 
lakes from combined sewer overflows (CSOs).  A USEPA estimate of $5.5 billion for CSO corrections 
from the Clean Watershed Needs Survey is reported as this study’s working estimate of needs because 
no reliable data are available for adjusting it (Table ES1).  These investments are necessary to comply 
with existing federal and state regulations and may be low because they are based on an assumption 
that control of 85 percent of the volume of wet weather flow in combined sewers will be sufficient to 
comply with environmental regulations.  If larger volumes of flow eventually must be controlled to 
achieve standards, then costs could rise exponentially.   

 

▪ Wastewater Conveyance and Treatment Needs Range from $3.3 to $3.8 Billion 
In Indiana, IDEM regulates discharges from more than 430 local wastewater treatment systems. The 
estimates in Table ES1 are based on the USEPA Clean Watershed Needs Survey but have been 
supplemented with a new survey of operators of wastewater systems and extrapolations. The range of 
needs reflects different assumptions about the level of needs for systems for which no data are available. 
These estimates may be low because they do not reflect all investments that may be required to 
achieve water quality standards but, because the new survey asked about all needs, may include some 
needs for new growth and not just needs required to comply with regulations.  

 

▪ Remediation of Failing Septic Systems Needs Range from $1.5 to $2.3 Billion 
Based on 1990 data from the U.S. Bureau of the Census, the number of households with septic 
systems, other on-site treatment systems, or no wastewater treatment is believed to be greater than 
703,000, or approximately 31 percent of all households in Indiana.  The needs estimates is based on a 
survey of local public health officials who were asked to report the number of systems in the counties, 
the number or percent of systems that they believed were failing based on state regulatory definitions, 
and the range of costs for remediation of failing systems.  Average values were used to estimate needs 
for counties that did not participate in the survey.  The range of needs in Table ES1 reflects different 
assumptions about the types and costs of remediation for individual systems.   
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▪ Stormwater Management Needs Are Approximately $500 Million 
In 1987 amendments to the Clean Water Act, Congress mandated USEPA to regulate stormwater 
discharges from municipal separate sewer systems.  IDEM now is implementing new programs to 
regulate stormwater discharges in many Indiana municipalities through new initiatives known as Phase 
II or Rule 13 regulations. Because regulatory requirements are new, most jurisdictions do not have 
stormwater management programs in place and cannot report estimates of costs for stormwater 
programs.  The estimates of needs for stormwater infrastructure in Table ES1 are based on the 
following factors:  the number of developed acres of land in each county, the per-acre cost for 
stormwater management associated with different levels of service, assumptions about the proportion 
of annual local stormwater costs likely to be associated with capital projects, and assumptions about the 
level of service that will be required to meet water quality objectives.   

 

▪ Drinking Water Distribution and Treatment Needs Are $1.7 Billion 
In its 1999 Drinking Water Needs Survey, USEPA estimated needs for drinking water systems in 
Indiana based on extrapolation of average needs from a national sample of systems that included site-
specific estimates for 117 of the 4,457 systems in Indiana.  USEPA based these estimates on surveys of 
all large and medium community systems and on national samples of small and non-community 
systems.  Because data for updating the USEPA estimates are not available, the USEPA estimate of 
$1.7 billion for drinking water needs is presented in Table ES1 for both the high and low estimate.  
This estimate is low because it includes only needs that are eligible for the SRF loan program and does 
not includes needs for private wells.   

 

▪ All 92 Counties in Indiana Have Significant Needs 
Needs range from lows of $8.2 million and $8.4 million in Warren and Switzerland counties, 
respectively, to highs of $2.4 billion and $1.3 billion, respectively, in Marion and Lake counties (see 
Table ES2).  Depending on assumptions, 51 to 62 counties have needs greater than $50 million, and 
26 to 31 have needs greater than $100 million. Estimates by infrastructure category by county are 
available within the body of this report.  These estimates of needs are the sum of needs for 
municipalities and other public and nonprofit units with county boundaries and are not solely the 
needs for county governments. 

 

▪ An Ongoing Effort Is Needed to Continually Refine Estimates 
The working estimates of needs in Table ES1 and Table ES2 update previous USEPA estimates and 
provide a more complete assessment of the order of magnitude of needs faced by the state.  Although 
these estimates are more complete than those derived from earlier studies, they nevertheless still may 
be low estimates of actual needs.  The estimates reflect a number of assumptions about conditions in 
counties and municipalities that did not participate in the surveys and for which no site-specific data 
are available.  Ongoing data collection at the local level could improve the estimates.  For example, 
better estimates for remediation of septic systems could be developed if inventories of systems were 
maintained and periodic surveys of the conditions of systems were undertaken.  Detailed case studies of 
approaches that local jurisdictions are using to manage wastewater and drinking water infrastructure 
problems also would enable analysts to refine the estimates. 
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Table ES2: Low and High Working Estimates of Water and Wastewater Infrastructure Needs 
 

County Low Estimate of Need High Estimate of Need County Low Estimate of Need High Estimate of Need 
Adams $ 55,100,000 $90,200,000 Lawrence $46,000,000 $59,600,000 
Allen 630,900,000 835,000,000 Madison 358,000,000 504,200,000 
Bartholomew 129,700,000 132,600,000 Marion 2,350,600,000   2,353,300,000  
Benton 18,030,000 21,430,000 Marshall 103,900,000 113,300,000 
Blackford 89,900,000 90,600,000 Martin 19,400,000 20,900,000 
Boone 28,900,000 30,200,000 Miami 31,500,000 34,000,000 
Brown 28,900,000 34,800,000 Monroe 99,600,000 105,100,000 
Carroll 25,700,000 30,500,000 Montgomery 37,900,000 39,700,000 
Cass 126,100,000 133,200,000 Morgan 61,900,000 83,200,000 
Clark 205,100,000 216,200,000 Newton 22,200,000 25,300,000 
Clay 62,100,000 76,500,000 Noble 105,600,000 112,000,000 
Clinton 51,000,000 56,300,000 Ohio 10,300,000 11,600,000 
Crawford 13,200,000 18,500,000 Orange 29,900,000 38,700,000 
Daviess 74,600,000 96,100,000 Owen 39,105,000 39,305,000 
Dearborn 48,900,000 62,200,000 Parke 20,600,000 24,700,000 
Decatur 35,400,000 39,500,000 Perry 37,500,000 45,800,000 
De Kalb 91,100,000 99,500,000 Pike 15,400,000 19,400,000 
Delaware 275,500,000 287,400,000 Porter 187,100,000 227,000,000 
Dubois 61,700,000 79,400,000 Posey 62,710,000 72,110,000 
Elkhart 365,870,000 432,070,000 Pulaski 15,780,000 16,980,000 
Fayette 77,300,000 92,900,000 Putnam 30,100,000 33,400,000 
Floyd 63,700,000 65,000,000 Randolph 44,250,000 51,550,000 
Fountain 37,400,000 49,500,000 Ripley 43,800,000 50,400,000 
Franklin 27,000,000 45,500,000 Rush 59,170,000 137,470,000 
Fulton 33,130,000 37,630,000 St. Joseph 609,400,000 620,200,000 
Gibson 48,600,000 61,900,000 Scott 10,400,000 26,000,000 
Grant 188,800,000 206,700,000 Shelby 84,900,000 117,700,000 
Greene 46,300,000 60,200,000 Spencer 53,700,000 65,600,000 
Hamilton 188,800,000 211,900,000 Starke 44,400,000 53,700,000 
Hancock 76,300,000 84,700,000 Steuben 60,000,000 63,600,000 
Harrison 47,600,000 48,800,000 Sullivan 42,300,000 50,500,000 
Hendricks 139,700,000 164,600,000 Switzerland 8,400,000 11,000,000 
Henry 142,400,000 153,500,000 Tippecanoe 488,500,000 490,400,000 
Howard 143,300,000 153,200,000 Tipton 46,400,000 47,000,000 
Huntington 70,400,000 91,600,000 Union 9,200,000 9,300,000 
Jackson 105,900,000 112,800,000 Vanderburgh 506,200,000 517,500,000 
Jasper 55,400,000 58,200,000 Vermillion 31,400,000 36,100,000 
Jay 63,130,000 69,030,000 Vigo 173,900,000 244,900,000 
Jefferson 83,100,000 88,300,000 Wabash 82,283,750 93,700,000 
Jennings 48,300,000 58,000,000 Warren 8,200,000 10,700,000 
Johnson 67,000,000 82,700,000 Warrick 75,000,000 94,200,000 
Knox 49,700,000 55,400,000 Washington 21,000,000 31,300,000 
Kosciusko 116,200,000 139,700,000 Wayne 71,920,000 89,820,000 
La Grange 60,600,000 64,100,000 Wells 50,800,000 63,100,000 
Lake 1,257,100,000 1,291,100,000 White 111,100,000 116,200,000 
La Porte 292,200,000 362,600,000 Whitley 45,700,000 56,000,000 
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Introduction 
 
Hoosiers need clean drinking water and efficient wastewater treatment to live healthful, productive lives.  
State and local officials therefore require information about the nature and magnitude of needs for drinking 
water and wastewater infrastructure to determine appropriate financial strategies for infrastructure 
management and maintenance, to meet goals for environmental quality and level of service, and to comply 
with federal and state mandates.  Previous studies by USEPA indicate that wastewater and drinking water 
needs in Indiana exceed $9 billion, but these studies are partial estimates of real needs.  Studies of 
investments in infrastructure also indicate that there is a growing gap between needs and actual 
investments.  This assessment of water infrastructure needs supplements those reports by including needs 
previously excluded, such as septic system remediation and by summarizing information on current 
patterns of investment in Indiana.   
 
Financial Needs for Wastewater and Water Infrastructure in Indiana is an assessment of financial needs for five 
general categories of water-related infrastructure in the state of Indiana.  Needs are defined generally as the 
costs of investments required for capital projects to rehabilitate or improve infrastructure to meet current 
service or regulatory requirements or objectives.  A range of working estimates of needs is presented for: 
(1) correction of combined sewer overflows; (2) wastewater conveyance and treatment; (3) remediation of 
failing on-site septic systems; (4) stormwater conveyance and management; and (5) drinking water 
production, treatment, and distribution facilities.   
 
The report has two major findings: 
 

• Statewide needs for wastewater and drinking water infrastructure for the period 2000 – 2020  
are at least $12.4 billion to $13.9 billion; and  

• All 92 counties in Indiana have significant needs, with 51 counties having needs in excess of  
$50 million. 

 
The table below summarizes the high and low estimates for each water infrastructure category.  Needs by 
county are presented later in the report. 
 
Table 1.  Working Estimates of Wastewater and Water Infrastructure Capital Needs in Indiana 

 

 

Combined Sewer 
Overflow Needs 

(CWNS) 
WastewaterNeeds  
(CWNS & Survey) Septic System Needs 

Stormwater 
 Needs 

Drinking Water 
Needs 

(DWNS) 
Sum of Wastewater and Water 

Infrastructure Needs  
Low estimate  $   5,468,400,000   $  3,272,000,000   $ 1,535,700,000   $  447,000,000  $  1,691,400,000   $   12,414,500,000  
High estimate  $   5,468,400,000   $  3,843,600,000   $ 2,350,500,000   $  545,400,000  $  1,691,400,000   $    13,899,300,000  
 
These working estimates are underestimates of the true magnitude of needs because they do not include 
needs for all categories of water-related infrastructure such as nonpoint source pollution and because they 
do not account for operations and maintenance costs, potential new regulations that may require additional 
investment, or contingencies such as potential cost overruns.   
 
Although a comparison of needs with current levels of investment was not the focus of this study, available 
evidence indicates that wastewater and drinking water needs will not be met by current levels of 
investment by state and local governments.  Between January 1990 and March 2002, state and local 
governments invested approximately $253 million annually in wastewater, drinking water, and stormwater 
infrastructure.  To meet the needs identified in this study, state and local governments will have to invest 
between $620 and $695 million annually. 
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Structure of Report 
 
This report begins with a review of current estimates of needs for wastewater and water infrastructure in 
Indiana that provide the foundation and context for this assessment.  This review includes summaries of 
the 2000 U.S. Environmental Protection Agency (USEPA) Clean Watersheds Needs Survey (CWNS) and 
the 1999 USEPA Drinking Water Needs Survey (DWNS). 
 
The results section presents working estimates of needs for the five categories of wastewater and water 
infrastructure and a brief discussion of the methods used to estimate needs.  These estimates are presented 
by county and for the entire state.  These working estimates also are summed across infrastructure 
categories to obtain a working estimate of needs.  These estimates are called “working estimates” because 
they are incomplete and they will change over time as better information becomes available.  High and 
low estimates are presented where possible to recognize and account for the uncertainty inherent in 
forecasting costs.  A complete description of approach and methodology used to estimate needs for each 
infrastructure category is provided in Appendix A.   
 
The review of working estimates is followed by a brief discussion of the Clean Water and Drinking Water 
Gap Analysis (USEPA, 2002) and other studies which examine the current and potential gap between 
needed water infrastructure and levels of investment.  This review also describes historic estimates of 
investments made by local and state governments in public drinking water, wastewater, and stormwater 
categories. The Indiana state revolving fund (SRF), an important source of funding for community 
drinking water and wastewater projects, is also discussed. 
 
The report concludes with a brief discussion of some of the most important findings and their implications.  
The discussion includes an assessment of issues related to monitoring needs and to developing better 
estimates.   
 
 

Previous USEPA Estimates of Needs 
 
This assessment of needs builds on current historic estimates of needs prepared by the U.S. Environmental 
Protection Agency (USEPA).  Following is a brief discussion of the two main sources of data for the 
current estimates of need 
 

2000 Clean Watershed Needs Survey 
In March 2002, USEPA released a preliminary draft of the 2000 Clean Watersheds Needs Survey 
(CWNS).  The general purpose of the report is to estimate the costs of achieving the objectives of the 
Clean Water Act (CWA) and the capital needs of clean water revolving loan funds operated by state 
environmental agencies such as the Indiana Department of Environmental Management (IDEM).  The 
report updated findings from the 1996 CWNS and presented estimates of capital needs in seven 
infrastructure categories including publicly owned wastewater treatment facilities, correction of combined 
sewer overflows, and management of stormwater and nonpoint source pollution in the United States 
(USEPA 2002a).  The estimates of needs were based on both surveys of local governments and cost models 
for different types of facilities.  USEPA worked collaboratively with state environmental agencies to 
prepare the estimates and complete the needs survey.  In the 2000 needs survey, USEPA provided 
software, technical support, and methodological training, while state personnel administered the survey and 
prepared and reviewed all facility data submitted by local officials.  
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The CWNS total estimates from both the 1996 CWNS and 2000 CWNS are the sum of seven categories 
of clean water infrastructure needs (see Table 2).  All totals are reported in adjusted 2000 dollars. Total 
estimated needs for the nation for 2000 are $184.8 billion, an increase of 21 percent over the 1996 
estimate.  Total estimated needs for Indiana for 2000 are $7.2 billion, an increase of 24 percent over the 
1996 estimate.  The increase in the estimated needs reflects continuing deterioration of existing 
infrastructure, new needs, and better methods of estimation.   
 
Correction of combined sewer overflow (CSO) problems is the largest single category of needs and is 
greater than all other categories by nearly an order of magnitude (i.e., by almost a factor of 10).  In Indiana, 
the estimated needs for CSO corrections are $5.5 billion, approximately 76 percent of total clean water 
needs.  The second largest category of needs is for secondary wastewater treatment facilities ($626 million), 
while the third largest is for replacement or rehabilitation of sewers ($419 million).  USEPA did not 
estimate needs for Category VI, stormwater controls, for Indiana in the 2000 CWNS.  No estimates for 
control of nonpoint source pollution are presented in the working estimates. 
 

Table 2.  USEPA Estimates of Clean Water Investment Needs, 1996 and 2000 (USEPA 1996 and 2002a) (in 2000 dollars). 
 

1996 CWNS 2000 CWNS 
Category Description National Indiana National Indiana 

I Secondary wastewater treatment $29.1 billion $146.7 million $37.0 billion $626.0 million 
II Advanced wastewater treatment $19.2 billion $85.6 million $20.5 billion $171.4 million 
III-A Infiltration/inflow correction $3.7 billion $43.9 million $8.2 billion $65.0 million 
III-B Replacement/rehabilitation of sewers $7.7 billion $27.4 million $16.8 billion $419.1 million 
IV-A New collector sewers and appurtenances $11.8 billion $125.1 million $14.3 billion $290.9 million 
IV-B New interceptor sewers and appurtenances $11.8 billion $97.7 million $15.0 billion $176.1 million 

Subtotal I-IV 
All wastewater excluding combined sewer 
overflow correction $83.3 billion $526.4 million $111.8 billion $1.75 billion 

V Combined sewer overflow correction $49.0 billion $4.9 billion $50.5 billion $5.5 billion 
VI  Stormwater control $8.1 billion $120.7 million $8.4 billion $0 
VII-A through VII-K Nonpoint source control $12.6 billion $239.3 million $14.1 billion $6.4 million 
 Total CWNS $153.1 billion $5.8 billion $184.8 billion $7.2 billion 

 
The CWNS estimates generally should be considered conservative or low because of the approach and 
methodology used to develop them.  There are four basic reasons why the CWNS estimates are 
considered low: 
 
1. They do not include estimates for communities that failed to provide adequate documentation for 

their eligible needs.  USEPA and IDEM asked operators of facilities to report and document their 
needs as of January 1, 2000, for the period 2000 through 2020, for each of the seven categories in 
Table 1.  USEPA set guidelines and criteria for acceptable documentation that IDEM used to 
evaluate reports of needs submitted by operators of facilities. In Indiana, many communities did 
not respond to the USEPA survey or provide acceptable documentation.  For example, the 2000 
needs survey includes estimates for only 42 percent of the 433 wastewater treatment systems in the 
state. 

 
2. The CWNS estimates do not include real local needs that are not eligible for funding from SRF 

loan programs.  The SRF loan programs are limited to capital projects that are necessary to correct 
existing public health or water quality problems such as treatment plant construction or 
rehabilitation, equipment purchases, or environmental clean-up.  For example, projects solely for 
fire protection or economic development are not eligible.  Hence, from the perspective of local 
governmental officials, many legitimate public needs are not included. 
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3. The CWNS estimates do not include operations and maintenance (O&M) costs.  These costs are 
substantial and growing as systems both expand and age. 

 
4.  The assumptions that are used as the basis for modeling costs to derive CWNS estimates may be 

inappropriate.  For example, engineering cost curves used to model costs of CSO corrections 
assume that 85 percent of the overflow volumes must be captured and treated or managed.  It is 
not clear, however, whether capture rates of 85 percent will be sufficient to meet clean water 
objectives.  In the case of Indianapolis, for example, engineers estimate that costs for CSO 
corrections would increase to $1.08 billion if a capture rate of 92 percent were required to meet 
clean water objectives. 

 
The estimates are low for the reasons cited above, but the 2000 CWNS estimates are the most detailed 
assessments of need available, and they therefore provide the foundation for estimates presented for CSO 
corrections and wastewater conveyance and treatment in this report.  If more stringent controls eventually 
are required to meet clean water objectives, financial needs could increase above these estimates. 
 

1999 Drinking Water Infrastructure Needs Survey  
In February 2001, USEPA released the 1999 Drinking Water Infrastructure Needs Survey (DWNS; 
http://www.epa.gov/safewater/needs/99execsum.pdf).  The general purpose of the report is to estimate 
the costs of providing safe, clean drinking water to the people of the United States and the capital needs of 
drinking water revolving loan funds operated by state environmental agencies.  The report, which 
Congress mandated in the 1996 amendments to the Safe Drinking Water Act (SDWA), presents estimates 
of capital needs for the country’s 55,000 community and 21,400 not-for-profit, noncommunity public 
water systems.  Like the CWNS, the DWNS includes only projects eligible for assistance from SRF loan 
programs.  Drinking water projects eligible for SRF loans include treatment plant improvements, water 
line extensions, upgrades, water towers, and any project where pollution abatement needs exist.   
 
The 1999 DWNS estimates of infrastructure needs are presented in Table 3 (USEPA, 2001).  Total 
estimated drinking water infrastructure needs for the nation are $144.1 billion while total estimated needs 
for Indiana are $1.8 billion (in 2000 dollars).  The DWNS total estimates are the sum of needs for four 
categories of water systems that vary by size of population served and ownership: large, medium, and small 
community systems, and non-community systems.  Most systems in Indiana are small systems, while 
medium systems account for the largest proportion of overall need.  
 
To complete the DWNS, USEPA and state agencies followed methodologies similar to those used in the 
CWNS, using both surveys of drinking water facilities and cost models, but supplementing them with site 
visits and extrapolated estimates to all facilities not included in the sample.  The agencies surveyed all large 
and medium community systems that serve more than 40,000 people and a randomly selected group of 
medium systems that serve fewer than 40,000 people.  USEPA did not survey small or noncommunity 
systems because they were believed to lack capacity to respond with reliable data.  Instead, USEPA 
conducted site visits to a random group of small and noncommunity systems, including at least six small 
systems in each state, for a total of 599 small systems and 100 noncommunity systems nationwide.  In 
Indiana, a total of 117 drinking water systems were surveyed.   
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Table 3. USEPA Estimates of Drinking Water Investment Needs (in 2000 dollars)1 

 

 
Noncommunity 

Systems Small Systems Medium Systems Large Systems 
Total for 

All Systems 
U.S. total need $3.2 billion $32.2 billion $44.8 billion $63.9 billion $144.1 billion 
Indiana total need $138.8 million $619.1 million $746.9 million $245.7 million $1.8 billion 
Population served N/A < 3,300 3,301 – 50,000 > 50,000  
Number of systems 
in Indiana  711 3,582 151 13 4,457 

Basis for estimate 
sample site visits and 

extrapolation 
sample site visits and 

extrapolation questionnaire questionnaire  
 

1Excludes costs for American Indian and Alaska Native village water systems and costs associated with recently proposed or promulgated regulations.   
 
 
USEPA asked operators of each large and medium system to identify capital projects needed to provide 
safe drinking water and to document the basis for project costs.  Operators for each system had to supply a 
description of the project; indicate whether the project was for current need, rehabilitation or installation 
of new infrastructure; provide a cost estimate; and provide documentation for the cost estimate, if possible.  
Completed surveys returned to USEPA were then returned to state agencies for review, and if necessary, 
to supplement documentation or cost estimates.  Where cost estimates were not available, cost curves were 
used to model the costs of each project.  USEPA estimates that costs were modeled for two-thirds of the 
projects identified in surveys. 
 
One difference between the DWNS and the CWNS is that USEPA extrapolated the estimates developed 
from the samples to all systems of comparable size that were not visited, thus eliminating the problem of 
reporting zero needs for systems for which no data were available.  A second difference between the 
surveys is that the USEPA established confidence intervals for its estimates.  For small, medium, and large 
community systems, USEPA established a precision target of 95 percent ± 10 percent.  For example, if the 
needs estimate for a system is $10 million, then there is a 95 percent probability that the actual need lies 
between $9 and $11 million.  The precision target for not-for-profit noncommunity systems was 95 
percent ± 30 percent.  Because USEPA estimated costs for all systems and established precision targets for 
its estimates, the DWNS needs estimates are believed to be more reliable than the CWNS estimates.   
 
Several factors, however, may contribute to the DWNS estimates being underestimates of true need.  One 
factor is that, as in the case of the CWNS, projects intended for fire protection or to provide for future 
growth are not eligible (http://www.in.gov/idem/water/fasb/srf/srfinfo.html).  Another factor is that they 
do not include operation and maintenance (O&M) costs.  O&M costs are substantial and growing as 
systems both expand and age. 
 
 

Current IACIR Working Estimates 
 
USEPA estimates from the CWNS and the DWNS were used as the basis for estimates presented here and 
were supplemented with estimates for facilities and systems not originally included in them and with 
estimates for different categories of water-related infrastructure.  The estimates are based on self-reports, 
surveys, engineering models, and other data depending on the infrastructure category.  The USEPA 
estimates for correction of combined sewer overflows (CSOs) and for drinking water systems are reported 
without modification for reasons explained below, although it is recognized that these are underestimates 
of actual needs.  The USEPA estimates for wastewater conveyance and treatment were supplemented with 
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estimates from a survey of operators of wastewater systems.  Original estimates were developed for 
remediation of failing septic systems and for stormwater conveyance and management.  When possible, 
ranges of estimates were developed to account for uncertainty associated with assumptions that were 
required to overcome lack of facility-specific data.  Complete descriptions of methodologies, including 
detailed tables and related surveys, are presented in Appendix A.  Brief descriptions, however, are included 
in the next section. 
 
High and low working estimates of financial needs for wastewater and drinking water infrastructure in 
Indiana are presented in Table 4.  This assessment indicates that needs are at least $12.4 to $13.9 billion, or 
between 35 to 53 percent higher than previous USEPA estimates.  These estimates are higher than USEPA 
estimates because they include facilities and infrastructure categories not included in the USEPA estimates, 
but they still are low because they also do not include estimates for all categories of water-related 
infrastructure and because they do not account for contingencies associated with more stringent regulation 
and other factors.  These estimates are called “working estimates” to reflect the fact that they are 
incomplete and that better estimates can be developed as more detailed information becomes available. 
 
All 92 counties in Indiana have significant needs (see Table 4).  Across all counties, the working estimates 
of total needs range from lows of $8.2 million and $8.4 million in Warren and Switzerland counties, 
respectively, to highs of $2.4 billion and $1.3 billion, respectively, in Marion and Lake counties.  Of the 
low estimates, including Marion and Lake counties, 26 counties have needs greater than $100 million, and 
51 counties have needs in excess of $50 million.  Of the high estimates, 31 counties have needs greater 
than $100 million, and 62 have needs greater than $50 million. 
 
The variations in needs across counties reflect both variations in real needs and the approaches used to 
develop the estimates for each of the five categories.  Although all counties have significant needs, not all 
counties have needs in all categories.  For example, only 61 counties have estimates for correction of CSOs 
(see Table 4).  This is because 31 counties or municipalities within their boundaries do not have significant 
CSO problems.  Two counties have zero reported needs for remediation of failing septic systems.  These 
estimates are included because local public health officials reported that no systems in their counties were 
failing.   



 

 

Table 4:  Working Estimates of Wastewater and Water Infrastructure Capital Needs 
 

 
Combined Sewer 

Overflow Wastewater Septic Systems Stormwater Drinking Water 

Low Sum of 
Infrastructure 

Needs 

High Sum of 
Infrastructure 

Needs 
  Low High Low High Low High 
Adams $  36,600,000  $  5,100,000  $  14,900,000  $  4,700,000  $  29,300,000    $   2,500,000 $  3,200,000  $  6,200,000  $  55,100,000  $  90,200,000  
Allen 272,400,000 224,900,000 225,800,000 84,400,000 281,300,000 20,500,000 26,800,000 28,700,000 630,900,000 835,000,000 
Bartholomew 21,700,000 65,000,000 65,900,000 5,700,000 6,400,000 4,100,000 5,400,000 33,200,000 129,700,000 132,600,000 
Benton 8,230,000 2,600,000 4,800,000 2,200,000 3,100,000 900,000 1,200,000 4,100,000 18,030,000 21,430,000 
Blackford 26,800,000 51,100,000 51,100,000 2,800,000 3,200,000 900,000 1,200,000 8,300,000 89,900,000 90,600,000 
Boone 0 4,100,000 4,600,000 15,900,000 15,900,000 2,600,000 3,400,000 6,300,000 28,900,000 30,200,000 
Brown 0 2,000,000 2,000,000 17,400,000 23,200,000 600,000 700,000 8,900,000 28,900,000 34,800,000 
Carroll 0 5,300,000 5,800,000 12,100,000 16,000,000 1,100,000 1,500,000 7,200,000 25,700,000 30,500,000 
Cass 97,900,000 4,100,000 4,900,000 11,200,000 16,900,000 2,200,000 2,800,000 10,700,000 126,100,000 133,200,000 
Clark 57,800,000 61,300,000 63,000,000 14,100,000 21,200,000 7,500,000 9,800,000 64,400,000 205,100,000 216,200,000 
Clay 24,800,000 5,200,000 14,300,000 8,500,000 13,300,000 1,500,000 2,000,000 22,100,000 62,100,000 76,500,000 
Clinton 24,000,000 4,300,000 5,800,000 7,600,000 10,900,000 1,700,000 2,200,000 13,400,000 51,000,000 56,300,000 
Crawford 0 3,500,000 5,600,000 5,100,000 7,900,000 1,100,000 1,500,000 3,500,000 13,200,000 18,500,000 
Daviess 38,500,000 8,500,000 24,200,000 9,000,000 14,100,000 2,300,000 3,000,000 16,300,000 74,600,000 96,100,000 
Dearborn 13,900,000 11,100,000 15,100,000 4,000,000 16,300,000 4,800,000 1,800,000 15,100,000 48,900,000 62,200,000 
Decatur 22,100,000 5,600,000 7,100,000 0 0 1,400,000 4,000,000 6,300,000 35,400,000 39,500,000 
De Kalb 50,200,000 11,500,000 11,900,000 10,000,000 14,700,000 3,000,000 6,300,000 16,400,000 91,100,000 99,500,000 
Delaware 218,300,000 22,000,000 23,400,000 17,000,000 25,800,000 5,600,000 7,300,000 12,600,000 275,500,000 287,400,000 
Dubois 0 14,800,000 16,900,000 9,900,000 24,200,000 4,500,000 5,800,000 32,500,000 61,700,000 79,400,000 
Elkhart 238,000,000 26,170,000 65,770,000 40,000,000 63,000,000 11,700,000 15,300,000 50,000,000 365,870,000 432,070,000 
Fayette 64,400,000 7,600,000 22,900,000 1,600,000 1,600,000 1,000,000 1,300,000 2,700,000 77,300,000 92,900,000 
Floyd 0 27,300,000 27,300,000 21,000,000 21,000,000 4,400,000 5,700,000 11,000,000 63,700,000 65,000,000 
Fountain 18,400,000 4,300,000 13,100,000 4,000,000 6,900,000 1,200,000 1,600,000 9,500,000 37,400,000 49,500,000 
Franklin 0 2,400,000 7,300,000 13,300,000 26,300,000 1,800,000 2,400,000 9,500,000 27,000,000 45,500,000 
Fulton 5,930,000 7,100,000 8,000,000 10,800,000 13,700,000 2,000,000 2,700,000 7,300,000 33,130,000 37,630,000 
Gibson 0 11,100,000 18,800,000 12,400,000 17,000,000 3,500,000 4,500,000 21,600,000 48,600,000 61,900,000 
Grant 111,000,000 41,700,000 51,500,000 13,800,000 20,400,000 4,600,000 6,100,000 17,700,000 188,800,000 206,700,000 
Greene 0 8,100,000 15,500,000 11,900,000 17,800,000 2,100,000 2,700,000 24,200,000 46,300,000 60,200,000 
Hamilton 51,500,000 66,400,000 76,900,000 18,300,000 28,200,000 8,700,000 11,400,000 43,900,000 188,800,000 211,900,000 
Hancock 33,100,000 12,800,000 12,800,000 14,800,000 22,300,000 2,600,000 3,500,000 13,000,000 76,300,000 84,700,000 
Harrison 0 4,000,000 4,400,000 20,000,000 20,000,000 2,500,000 3,300,000 21,100,000 47,600,000 48,800,000 
Hendricks 45,800,000 40,800,000 50,800,000 22,300,000 35,400,000 5,900,000 7,700,000 24,900,000 139,700,000 164,600,000 
Henry 90,100,000 11,900,000 15,200,000 11,900,000 18,900,000 2,400,000 3,200,000 26,100,000 142,400,000 153,500,000 



 

 

Table 4:  Working Estimates of Wastewater and Water Infrastructure Capital Needs 
 

 
Combined Sewer 

Overflow Wastewater Septic Systems Stormwater Drinking Water 

Low Sum of 
Infrastructure 

Needs 

High Sum of 
Infrastructure 

Needs 
  Low High Low High Low High 
Howard 90,900,000 14,200,000 15,100,000 15,100,000 22,800,000 4,400,000 5,700,000 18,700,000 143,300,000 153,200,000 
Huntington 40,400,000 13,800,000 29,800,000 7,100,000 11,400,000 3,000,000 3,900,000 6,100,000 70,400,000 91,600,000 
Jackson 53,800,000 28,900,000 30,200,000 8,800,000 13,500,000 3,000,000 3,900,000 11,400,000 105,900,000 112,800,000 
Jasper 27,700,000 4,900,000 5,600,000 1,200,000 2,300,000 3,300,000 4,300,000 18,300,000 55,400,000 58,200,000 
Jay 35,100,000 9,530,000 11,630,000 5,400,000 8,700,000 1,700,000 2,200,000 11,400,000 63,130,000 69,030,000 
Jefferson 42,700,000 18,500,000 18,500,000 7,500,000 11,800,000 2,600,000 3,500,000 11,800,000 83,100,000 88,300,000 
Jennings 15,800,000 8,800,000 12,700,000 8,600,000 13,900,000 1,500,000 2,000,000 13,600,000 48,300,000 58,000,000 
Johnson 0 32,800,000 41,500,000 7,000,000 12,200,000 5,800,000 7,600,000 21,400,000 67,000,000 82,700,000 
Knox 0 27,400,000 27,400,000 7,700,000 12,400,000 3,400,000 4,400,000 11,200,000 49,700,000 55,400,000 
Kosciusko 28,200,000 19,100,000 23,600,000 28,900,000 46,400,000 4,900,000 6,400,000 35,100,000 116,200,000 139,700,000 
La Grange 0 22,300,000 25,000,000 19,800,000 19,800,000 2,500,000 3,300,000 16,000,000 60,600,000 64,100,000 
Lake 726,200,000 347,700,000 387,700,000 19,400,000 30,500,000 26,700,000 9,600,000 137,100,000 1,257,100,000 1,291,100,000 
La Porte 203,600,000 24,400,000 60,400,000 18,300,000 25,200,000 7,400,000 34,900,000 38,500,000 292,200,000 362,600,000 
Lawrence 0 9,000,000 13,800,000 13,000,000 20,900,000 3,000,000 3,900,000 21,000,000 46,000,000 59,600,000 
Madison 190,900,000 46,900,000 126,300,000 86,400,000 151,200,000 6,500,000 8,500,000 27,300,000 358,000,000 504,200,000 
Marion 781,000,000 1,057,300,000 1,060,000,000 333,700,000 333,700,000 126,300,000 126,300,000 52,300,000 2,350,600,000 2,353,300,000 
Marshall 31,500,000 37,900,000 38,400,000 14,500,000 22,300,000 3,500,000 4,600,000 16,500,000 103,900,000 113,300,000 
Martin 0 3,400,000 4,300,000 5,400,000 5,400,000 2,100,000 2,700,000 8,500,000 19,400,000 20,900,000 
Miami 0 18,200,000 19,700,000 500,000 800,000 2,300,000 3,000,000 10,500,000 31,500,000 34,000,000 
Monroe 0 35,700,000 39,500,000 16,600,000 16,600,000 5,400,000 7,100,000 41,900,000 99,600,000 105,100,000 
Montgomery 21,300,000 3,700,000 4,800,000 1,600,000 1,600,000 2,300,000 3,000,000 9,000,000 37,900,000 39,700,000 
Morgan 0 21,800,000 31,800,000 18,100,000 28,400,000 3,300,000 4,300,000 18,700,000 61,900,000 83,200,000 
Newton 0 7,700,000 7,700,000 5,700,000 8,300,000 1,900,000 2,400,000 6,900,000 22,200,000 25,300,000 
Noble 62,500,000 17,000,000 22,500,000 7,600,000 7,600,000 3,000,000 3,900,000 15,500,000 105,600,000 112,000,000 
Ohio 0 3,300,000 3,300,000 1,700,000 2,800,000 600,000 800,000 4,700,000 10,300,000 11,600,000 
Orange 16,600,000 3,000,000 7,800,000 5,900,000 9,500,000 1,400,000 1,800,000 3,000,000 29,900,000 38,700,000 
Owen 0 2,005,000 2,005,000 26,800,000 26,800,000 700,000 900,000 9,600,000 39,105,000 39,305,000 
Parke 0 1,600,000 1,600,000 7,900,000 11,700,000 900,000 1,200,000 10,200,000 20,600,000 24,700,000 
Perry 19,700,000 3,600,000 11,000,000 600,000 1,000,000 1,600,000 2,100,000 12,000,000 37,500,000 45,800,000 
Pike 0 4,300,000 4,300,000 5,500,000 8,900,000 1,800,000 2,400,000 3,800,000 15,400,000 19,400,000 
Porter 86,900,000 42,300,000 68,100,000 20,800,000 32,000,000 9,700,000 12,600,000 27,400,000 187,100,000 227,000,000 
Posey 5,510,000 13,000,000 14,100,000 33,600,000 41,400,000 1,500,000 2,000,000 9,100,000 62,710,000 72,110,000 
Pulaski 8,280,000 400,000 1,100,000 1,000,000 1,100,000 1,600,000 2,000,000 4,500,000 15,780,000 16,980,000 



 

 

Table 4:  Working Estimates of Wastewater and Water Infrastructure Capital Needs 
 

 
Combined Sewer 

Overflow Wastewater Septic Systems Stormwater Drinking Water 

Low Sum of 
Infrastructure 

Needs 

High Sum of 
Infrastructure 

Needs 
  Low High Low High Low High 
Putnam 0 12,300,000 14,100,000 4,000,000 5,000,000 1,700,000 2,200,000 12,100,000 30,100,000 33,400,000 
Randolph 4,850,000 3,400,000 10,300,000 23,800,000 23,800,000 1,200,000 1,600,000 11,000,000 44,250,000 51,550,000 
Ripley 0 15,300,000 16,600,000 8,600,000 13,100,000 2,600,000 3,400,000 17,300,000 43,800,000 50,400,000 
Rush 21,000,000 2,870,000 8,670,000 31,800,000 104,000,000 900,000 1,200,000 2,600,000 59,170,000 137,470,000 
Saint Joseph 377,000,000 85,900,000 86,800,000 31,100,000 51,300,000 13,300,000 3,000,000 102,100,000 609,400,000 620,200,000 
Scott 0 6,100,000 6,100,000 0 0 1,900,000 17,500,000 2,400,000 10,400,000 26,000,000 
Shelby 0 57,900,000 59,400,000 20,000,000 50,800,000 1,900,000 2,400,000 5,100,000 84,900,000 117,700,000 
Spencer 11,700,000 11,400,000 13,900,000 20,400,000 29,600,000 2,300,000 2,500,000 7,900,000 53,700,000 65,600,000 
Starke 23,100,000 1,500,000 3,600,000 11,000,000 17,700,000 1,700,000 2,200,000 7,100,000 44,400,000 53,700,000 
Steuben 17,200,000 11,100,000 13,700,000 9,300,000 9,500,000 2,400,000 3,200,000 20,000,000 60,000,000 63,600,000 
Sullivan 17,400,000 9,700,000 14,100,000 5,500,000 8,800,000 1,600,000 2,100,000 8,100,000 42,300,000 50,500,000 
Switzerland 0 700,000 1,900,000 4,500,000 5,400,000 1,500,000 2,000,000 1,700,000 8,400,000 11,000,000 
Tippecanoe 241,300,000 140,800,000 140,800,000 25,900,000 25,900,000 6,300,000 8,200,000 74,200,000 488,500,000 490,400,000 
Tipton 35,200,000 2,600,000 2,600,000 1,500,000 1,800,000 800,000 1,100,000 6,300,000 46,400,000 47,000,000 
Union 0 1,500,000 1,500,000 4,200,000 4,200,000 500,000 600,000 3,000,000 9,200,000 9,300,000 
Vanderburgh 405,200,000 50,800,000 50,800,000 15,700,000 24,800,000 7,200,000 9,400,000 27,300,000 506,200,000 517,500,000 
Vermillion 10,200,000 1,500,000 2,400,000 5,800,000 9,200,000 1,300,000 1,700,000 12,600,000 31,400,000 36,100,000 
Vigo 98,600,000 30,300,000 89,600,000 22,600,000 32,400,000 6,100,000 8,000,000 16,300,000 173,900,000 244,900,000 
Wabash 45,400,000 18,500,000 29,100,000 783,750 800,000 2,700,000 3,500,000 14,900,000 82,283,750 93,700,000 
Warren 0 2,200,000 3,500,000 2,500,000 3,500,000 700,000 900,000 2,800,000 8,200,000 10,700,000 
Warrick 14,600,000 24,500,000 24,900,000 12,500,000 30,000,000 4,000,000 5,300,000 19,400,000 75,000,000 94,200,000 
Washington 0 2,700,000 7,300,000 9,400,000 14,600,000 1,800,000 2,300,000 7,100,000 21,000,000 31,300,000 
Wayne 7,520,000 35,500,000 39,800,000 11,600,000 24,200,000 3,500,000 4,500,000 13,800,000 71,920,000 89,820,000 
Wells 28,900,000 5,900,000 13,700,000 8,000,000 11,900,000 2,100,000 2,700,000 5,900,000 50,800,000 63,100,000 
White 23,000,000 44,900,000 47,800,000 24,100,000 25,800,000 1,900,000 2,400,000 17,200,000 111,100,000 116,200,000 
Whitley 26,200,000 4,000,000 12,000,000 1,700,000 3,300,000 2,300,000 3,000,000 11,500,000 45,700,000 56,000,000 
Total  $5,468,400,000   $3,272,000,000  $3,843,600,000  $1,535,700,000   $ 2,350,500,000  $447,000,000  $545,400,000   $ 1,691,400,000  $12,414,500,000  $13,899,300,000  
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Combined Sewer Overflows Corrections  
Combined sewer overflows (CSOs) occur when rainwater in storm sewers connected to sanitary sewers 
exceeds the capacity of wastewater conveyance and treatment facilities and untreated sewage is discharged 
directly to rivers, streams, or lakes.  There are 106 communities in Indiana that have combined sewer 
overflow events, for a total of 896 overflow, or outfall, points.  All CSO communities must submit to 
IDEM a long-term control plan (LTCP) that details remediation plans and anticipated costs.  At the time 
this report was being completed, however, only 40 communities had submitted draft plans to IDEM, and 
IDEM had not yet approved any of them.  Researchers collected cost data from the plans, but after review 
by engineers on the technical advisory group to this report, they concluded that the costs estimates were 
incomplete and did not reflect the actual costs of correction.  The decision therefore was made not to use 
data from the LTCPs to update the USEPA CWNS estimate of needs.   
 
The USEPA estimate of $5.5 billion for CSO corrections is reported as this study’s working estimate in 
Table 4 because no reliable data are available for adjusting these estimates.  All CSO costs in the CWNS 
are modeled using engineering cost equations, not site-specific need estimates prepared by local officials or 
municipal engineers.  These engineering cost equations are based on the assumption that 85 percent of wet 
weather flow from the CSOs must be controlled and/or treated. 
 
Engineering experts who served as advisors to this study believe that the USEPA estimates for CSO 
corrections may be low because they are based on the assumption that 85 percent of the volume of wet 
weather discharges must be controlled to comply with environmental regulations.  If larger volumes of 
flow eventually must be controlled to achieve standards, then costs could rise exponentially.   
 

Wastewater Conveyance and Treatment  
In Indiana, IDEM regulates discharges from more than 430 local wastewater treatment systems.  Operators 
of systems must collect waste in sanitary sewers and operate treatment facilities so that discharged waste 
meets effluent standards designed to achieve ambient water quality standards in rivers, lakes, and streams.   
 
Wastewater conveyance and treatment needs were based on USEPA CWNS estimates, but were 
supplemented with a new survey of operators of facilities.  The CWNS included estimates of $0 needs for 
58 percent of the facilities in Indiana because these facilities either provided inadequate documentation or 
failed to respond to IDEM’s request for information. Researchers mailed new surveys to operators of 433 
treatment facilities in the summer of 2002 to confirm the CWNS estimates and to obtain estimates for 
systems that were not included in the CWNS.  Operators of 123 facilities returned the surveys.  Estimates 
supplied by operators were used in place of the needs reported in the CWNS.  For the facilities that did 
not respond to the 2002 survey, the estimates from the CWNS were used.  For facilities that did not 
respond to either the CWNS or the 2002 survey, needs were estimated by extrapolating averages from 
survey responses. 
 
The range of needs for wastewater conveyance and treatment in Table 4 reflects different assumptions 
about the level of needs for systems for which no data are available.  The estimate of $3.3 billion assumes 
that these needs are equivalent to those reported by systems in response to the USEPA needs survey.  The 
estimate of $3.8 billion assumes that these needs are equivalent to those reported by systems in the survey 
undertaken as part of this study.   
 
Engineering experts who advised this study believe that the higher estimate is reflective of true costs, in 
part because they believe that many local officials were unable to provide the level of documentation 
required in the USEPA survey.  These experts also believe that these estimates of need may be low because 
they do not reflect all investments that may be required to achieve water quality standards.  
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Remediation of Failing Septic Systems  
Many Indiana residents, particularly in rural counties, are not connected to centralized wastewater 
treatment facilities.  They instead rely on on-site septic systems or cesspools for treatment or have no waste 
treatment at all, which is considered a non-system.  Failing on-site septic systems can contaminate 
groundwater used for drinking and pollute surface water.  Based on 1990 data from the U.S. Bureau of the 
Census, the number of households with septic systems, cesspools, other means, and non-systems is believed 
to be more than 703,000.  A more recent estimate of the number of septic systems is not available because 
the Census did not ask questions about waste treatment in the 2000 census and because most counties do 
not maintain inventories of the number of households with septic systems.   
 
Estimates of needs for remediation of failing septic systems were developed from a survey of local public 
health officials.  The CWNS generally does not include estimates for remediation of failing septic systems, 
particularly in rural areas outside municipalities with centralized systems.  To account for these needs, 
researchers asked all county health departments to estimate the total number of septic systems and non-
systems (e.g., cesspools, pipes running directly from homes to ditches) in the county, the approximate 
number of failing systems in the county and municipalities, and the cost to remedy failing systems.  For the 
counties that responded to the survey, the number of failing systems was multiplied by the cost estimate of 
remediation to obtain an estimate of need.  For those counties that did not respond, 1990 Census data on 
the number of septic systems and other sewage disposal means was multiplied by the mean percentage of 
failing systems reported by the survey respondents, and this number then was multiplied by the mean low 
and high cost estimates reported on the surveys.   
 
The range of needs for remediation of failing septic systems in Table 4 reflects different assumptions about 
the types and costs of remediation.  The estimate of $1.5 billion generally is based on lower estimates of 
remediation costs reported by local officials.  The higher estimate of $2.3 billion generally is based on the 
higher reported cost estimates.    
 

Stormwater Management  
Stormwater runoff following rainstorms contributes to flooding and carries pollutants from impervious 
surfaces such as rooftops, streets, and parking lots to rivers, streams, and lakes.  In amendments to the Clean 
Water Act in 1987, Congress mandated USEPA to regulate stormwater discharges from municipal separate 
sewer systems.  IDEM now is implementing new programs to regulate stormwater discharges in many 
Indiana municipalities.  Because regulatory requirements are new, most jurisdictions do not have 
stormwater management programs in place and cannot report estimates of costs for stormwater programs.  
Engineers have, however, reported costs for different levels of service as a function of the area of 
development or impervious surface.    
 
Stormwater needs for Indiana were not included in the 2000 CWNS.  These needs were calculated for this 
report using engineering estimates of cost of level of service per developed acre.  Satellite imagery of 
Indiana was obtained and analyzed to determine the number of developed acres in each county.  The 
working estimates of needs for stormwater infrastructure in Table 4 are based on the number of developed 
acres of land in each county, the per-acre cost for stormwater management associated with different levels 
of service, assumptions about the proportion of annual local stormwater costs likely to be associated with 
capital projects, and assumptions about the level of service that will be required to meet water quality 
objectives.   
 
The low estimate of $447 million assumes that the local jurisdictions will have to increase current or 
baseline levels of service to an advanced level of service that includes construction of facilities to manage 
pollutants in runoff.  The high estimate of $545 million is based on the assumption that local jurisdictions 
will need to move to an exceptional level of service to meet water quality objectives.   
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Drinking Water Distribution and Treatment 
Indiana residents obtain drinking water from community systems of different sizes operated by 
municipalities and public and private utilities, from non-community systems operated by private and not-
for-profit organizations, and from private wells.  USEPA and IDEM regulate community and non-
community systems but do not directly regulate private drinking water wells.   
 
In its 1999 Drinking Water Needs Survey, USEPA estimated drinking water needs for more than 4,457 
community and non-community drinking water systems in Indiana.  USEPA based these estimates on 
surveys of all large and medium community systems and on national samples of small and non-community 
systems.  Because USEPA estimated needs for all systems, and because data for updating the USEPA 
estimates are not available, the USEPA estimate of $1.7 billion for drinking water needs is presented in 
Table 4 for both the high and low estimate.  However, the estimates currently available from the DWNS 
do not include separate estimates by facility that can be aggregated to the county level.  To develop 
estimates for each county, researchers apportioned costs to each county based on facility type and 
connections.  Appendix A lists needs by county for each system size.   
 
While this is the best available estimate, it may be low because it does not include needs that are not 
eligible for the drinking water SRF loan program.   
 
 

Relationships Between Needs and Investments 
 

Relationships Between Needs and Investments 
Several national studies recently have analyzed existing and potential infrastructure needs and historic levels 
of investment to determine whether needs are being met by investments.  These studies generally show 
that there is a gap between needs and investments and that this gap will grow unless there are real increases 
in levels of investment.  None of these studies specifically address needs and investments in Indiana, but the 
same factors that are contributing to a gap nationally are relevant in Indiana.  Data on historic investments 
in Indiana are available from two different sources.  These data can be used to draw conclusions about the 
relationship between needs and investments in Indiana. 
 

The Clean Water and Drinking Water Infrastructure Gap Analysis  
In September 2002, the Office of Water in USEPA released The Clean Water and Drinking Water 
Infrastructure Gap Analysis.  The gap analysis is an assessment of whether a funding gap is likely to develop 
between projected wastewater and water infrastructure needs and projected spending for the period 2000 – 
2019 (USEPA, 2002).  The gap analysis draws on the findings of the 1996 Clean Water Needs Survey and 
the 1999 Drinking Water Needs Survey and supplements them with estimates of O&M costs for facilities 
and systems and with estimates of projected spending.  The report estimates the magnitude of the funding 
gap for the nation as a whole under several different scenarios, but does not disaggregate estimates by state.  
The report also does not discuss the policy implications of the findings. 
 
The report has two major findings (USEPA, 2002, Executive Summary, p. 1 
<http://www.epa.gov/owm/gapreport.pdf>): 
 

1. A significant funding gap could develop if the nation’s clean water and drinking water systems 
maintain current spending and operations practices.  

 
2. This gap largely disappears if municipalities increase clean water and drinking water spending at a 

real growth rate of three percent per year. 
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More generally, the report concludes that a funding gap is not inevitable, but to avoid it, spending must 
increase from current levels at rates above the rate of inflation.   
 
Tables 5 and 6 present average point estimates for gaps for capital improvements, O&M, and total 
expenditures for both clean water and drinking water under the no revenue growth and revenue growth 
scenarios.  If spending on clean water and drinking water capital projects and O&M does not increase, the 
best estimates of the potential gaps nationwide are $270 billion and $263 billion, respectively (see Table 5).  
These gaps are equivalent to approximately $13.6 billion and $13.2 billion annually.  However, if real 
spending increases by a real (above inflation) rate of at least 3 percent per year, the potential gaps could 
drop to $31 billion and $45 billion, respectively, or about $1.6 billion and $2.3 billion annually (see Table 
6).  
 

Table 5. National Payment Gap: No Revenue Growth Scenario (2000–2019; USEPA, 2002) 
 
 Total Payment Gap 

(Average in Billions of Dollars) 
 Clean Water Drinking Water 
Capital  $122 $102 
Operations and Maintenance $148 $161 
Total $270 $263 

 
 

Table 6. National Payment Gap: Revenue Growth (3% per year) Scenario (2000–2019; USEPA, 2002) 
 
 Total Payment Gap 

(Average in Billions of Dollars) 
 Clean Water Drinking Water 
Capital  $21 $45 
Operations and Maintenance $10 $0 
Total $31 $45 

 
 

Other Water-related Infrastructure Assessments in Indiana 
Several national associations have prepared assessments of water-related infrastructure.  The American 
Water Works Association (AWWA) published a report in May 2001 detailing costs of replacing the 
drinking water infrastructure.  Based on engineering models for 20 utilities in the country, the AWWA 
estimates that operators of drinking water systems will have to invest $250 billion for replacement of water 
pipes and treatment during the next 30 years.  The AWWA estimates for small systems, $1,100 to $6,900 
per household, is extrapolated from the 1999 Drinking Water Needs Survey.  The AWWA estimate for 
the larger systems included in the study is approximately $6,300 per household over 30 years. 
 
The Congressional Budget Office (CBO, 2002) has estimated the national minimum investments that 
systems must make annually to “maintain desired levels of service to customers, meet standards for water 
quality, and maintain and replace their assets cost-effectively.”  For a twenty-year period for the nation, the 
CBO estimates are higher than either the USEPA or AWWA estimates: $260 – $418 billion for 
wastewater infrastructure and $232 – $402 billion for drinking water infrastructure.  In terms of average 
annual needs, the CBO estimates range from $13.0 to $20.9 billion for wastewater and from $11.6 to 
$20.1 billion for drinking water.     
 
Although these reports do not relate specifically to Indiana’s water infrastructure needs, they do illustrate 
the need for increased funding for water projects and the potential gap that will result if investments do not 
increase to meet needs. 
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Wastewater and Water Infrastructure Investments 
The Center for Urban Policy and the Environment has developed a database on built investment in 
Indiana as part of a broad initiative to understand patterns of investment in the state.  The database involves 
analyses of proprietary data collected by the F.W. Dodge Corporation on construction projects.  Dodge 
data are collected nationally on a daily basis by reporters who visit firms involved in development projects 
and county and municipal officials to gather detailed financial information about projects.  Dodge data 
include information about the type, cost, and size of new construction projects, additions, and alternatives 
to building, facilities, and infrastructure.  Data are classified into 163 categories and by four ownership 
categories: local, state, and federal government, and private  
(Nunn, 2001, http://www.urbancenter.iupui.edu/report/built%20Invest.pdf>). 
 
Presented here are estimates of expenditures for three types of infrastructure construction projects owned 
by all local and state governments that are relevant to this study: 
 

• Drinking water infrastructure—specifically, water treatment plants, water treatment plants and lines 
combined, water tanks, water lines, and water supply dams/reservoirs. 

• Wastewater conveyance and treatment—specifically, sewage treatment, plants and lines, and 
sanitary sewers; 

• Storm sewers/flood control. 
 
Investments by local governments and the state in drinking water infrastructure, wastewater, and 
stormwater/flood control totaled slightly more than $3.1 billion between 1990 and March 2002 (see 
Tables 7a and 7b).  Total local and state investments in drinking water infrastructure were approximately 
$830.8 million (see Table 7a).  Investments were made in every county.  Across counties, investments in 
drinking water infrastructure ranged from a low of $60,810 in Howard County to a high of $68.6 million 
in Lake County.  All totals are reported in 2000 dollars. 
 
Total local and state investments in wastewater infrastructure were at least $1.8 billion (see Table 7b).  
Investments were made in every county.  Across counties, investments in wastewater infrastructure ranged 
from a low of $960,789 in Perry County to a high of $179.2 million in Marion County.   Details on 
investments in subcategories of wastewater infrastructure by county are provided in Table 7b.  
 
Total local and state investments in storm sewers and flood control were at least $473.5 million (see Table 
7b).  Investments were reported for 85 of Indiana’s counties.  Among these 85 counties, investments 
ranged from a low of $38,048 in Harrison County to a high of $86.5 million in Marion County.   
 
The Dodge data likely underestimate investments in these three broad categories for two reasons.  First, 
investments by private water utilities cannot be easily separated from investments by private industries and 
thus are not included in the investment figures.  Second, although it is common for private developers to 
pay for sewer extensions for new developments, these investments are not reflected in the investment totals 
presented here.  Nonetheless, Dodge data provide a useful indicator of the magnitude of investments in 
drinking water, wastewater, and stormwater infrastructure.   
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Table 7a:  Total Drinking Water Investments, January 1990–May 2002 (in 2000 dollars) 
 

County 
Water Treatment 

Plants 

Water Treatment 
Plants and Lines, 

Combo Water Tanks Water Lines 
Water Supply 

Dams/Reservoirs 
Sum 

Drinking Water 
Adams $811,774  0 $1,203,476 $906,059 0 $2,921,309 
Allen         6,401,565  0           2,978,164           20,910,318             3,139,995            33,430,042 
Bartholomew         1,878,684  1,223,811           2,760,420             8,869,921 0           14,732,836 
Benton            930,978  0              257,590               149,651 0             1,338,220 
Blackford         2,397,883  0              226,916               136,654 0             2,761,453 
Boone            838,849  0              537,768             1,341,306 0             2,717,924 
Brown            563,832  0              576,421               664,899 0             1,805,152 
Carroll         3,442,553  2,440,280           2,158,564             1,035,899 0             9,077,296 
Cass         1,365,797  0 0             2,799,639 0             4,165,436 
Clark            194,176  307,100           2,929,002             2,784,343                626,747              6,841,368 
Clay         1,750,596  0              776,061             2,666,916 0             5,193,573 
Clinton         1,009,622  0              965,208               741,932 0             2,716,762 
Crawford         4,945,227  0           1,557,679             7,566,981 0           14,069,886 
Daviess         5,650,645  0           1,972,573             8,631,102 0           16,254,319 
Dearborn         8,246,951  0           2,034,496             4,744,392 0           15,025,839 
Decatur         1,939,952  0 388705               599,830 0             2,928,488 
De Kalb         4,675,545  0 0             2,790,711 0             7,466,257 
Delaware         2,836,712  0              829,669             2,927,543 0             6,593,924 
Dubois       16,206,719  1,247,978           1,018,678           13,030,597 0           31,503,972 
Elkhart       11,799,976  1,822,448           2,916,780             8,607,063                183,526            25,329,794 
Fayette         2,541,978  0              667,861             1,800,813 0             5,010,651 
Floyd            683,131  0              723,135             1,665,773 0             3,072,039 
Fountain            597,790  156,648              813,233             1,636,280 0             3,203,951 
Franklin            336,483  1,281,359              446,247             4,228,511 0             6,292,600 
Fulton            418,465  0 0             5,780,724 0             6,199,190 
Gibson         6,718,014  0           2,326,820             5,645,697 0           14,690,531 
Grant         2,409,702  427,138           2,546,086             3,311,360             1,144,266              9,838,552 
Greene         3,252,848  0              697,481               130,607 0             4,080,935 
Hamilton       29,296,839  0           1,134,882             9,334,388 0           39,766,109 
Hancock         6,117,551  0           1,559,701             4,802,963                169,904            12,650,119 
Harrison         2,890,871  0              422,807           10,086,163 0           13,399,842 
Hendricks         8,601,547                   1,080,626              390,070             5,409,372 0           15,481,615 
Henry         1,367,184                   1,537,697           1,807,283             1,655,405 0             6,367,570 
Howard 0 0                60,810 0 0                 60,810 
Huntington         3,178,603  0              651,976             2,210,924 0             6,041,504 
Jackson         3,006,478  0              679,836             2,513,954 0             6,200,268 
Jasper 0 0              618,924             1,373,465 0             1,992,389 
Jay         1,223,211  3493989              772,579             1,765,189 0             7,254,968 
Jefferson         3,327,846  0              314,052           11,152,616 0           14,794,514 
Jennings         1,899,198  0 0             1,855,906 0             3,755,104 
Johnson         2,740,427                   1,505,967           1,481,536             4,286,456 0           10,014,385 
Knox            958,997  0 0             2,658,517 0             3,617,514 
Kosciusko         2,027,590  0              561,818             3,156,885 0             5,746,293 
La Grange         2,449,367  0              848,623             1,246,627 0             4,544,618 
Lake       26,333,486                   8,064,211           6,905,424           27,049,579                241,791            68,594,491 
La Porte       17,554,180  0           4,914,001             6,890,587             2,948,479            32,307,248 
Lawrence         4,065,709  0           1,166,473             5,179,341 0           10,411,523 
Madison       10,440,423  0           1,045,271             4,269,928 0           15,755,623 
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Table 7a:  Total Drinking Water Investments, January 1990–May 2002 (in 2000 dollars) 
 

County 
Water Treatment 

Plant 

Water Treatment 
Plants and Lines, 

Combo Water Tanks Water Lines 
Water Supply 

Dams/Reservoirs 
Sum 

 Drinking Water 
Marion $5,166,813  0 $3,035,258 $1,412,717 0 $9,614,787.26 
Marshall         4,956,503  0              404,523             2,027,429 0             7,388,455 
Martin 0 0                34,358             1,697,580 0             1,731,939 
Miami         1,867,493                     182,348           2,295,268             2,786,791 0             7,131,900 
Monroe         6,346,670  0              229,491             7,102,425 0           13,678,586 
Montgomery         1,297,847  0              252,747               355,091 0             1,905,685 
Morgan         2,209,710  0           1,292,268           16,122,833 0           19,624,811 
Newton            143,812  0 0             2,213,358 0             2,357,170 
Noble         8,102,215  0              808,609               977,098 0             9,887,923 
Ohio 0 0                      -                 218,374 0               218,374 
Orange         2,716,238  0              886,160             7,904,209 0           11,506,607 
Owen 0 0 0             1,824,900 0             1,824,900 
Parke         1,435,951  0              500,458 0 0             1,936,409 
Perry            256,436  0           1,843,263             3,616,701 0             5,716,401 
Pike            501,322  0              867,494               886,332 0             2,255,148 
Porter            919,014  0                43,453             2,815,526 0             3,777,993 
Posey         6,561,720  0              483,841             3,885,200 0           10,930,761 
Pulaski 0 0              213,179 0 0               213,179 
Putnam         7,818,328  0 0             2,634,394 0           10,452,721 
Randolph         1,501,456  0              485,881               207,468 0             2,194,805 
Ripley         2,581,079  0              569,887             3,574,011 0             6,724,977 
Rush            740,590                   1,315,585              439,342 0 0             2,495,517 
St. Joseph       26,371,464  0           5,363,956           10,052,229             1,653,960            43,441,608 
Scott         5,525,771  0              754,366             1,356,131 0             7,636,268 
Shelby         1,179,491  0 0               226,526 0             1,406,017 
Spencer         2,511,582  0           1,219,334             2,661,431                123,574              6,515,921 
Starke 0 0                43,453               670,144 0               713,597 
Steuben         1,406,388  0           1,407,406             2,097,762 0             4,911,555 
Sullivan         2,003,888  0              764,277             7,584,824 0           10,352,988 
Switzerland         2,004,465  0              613,852               985,258 0             3,603,576 
Tippecanoe         3,780,968                     195,263           5,467,910             7,468,595             1,526,850            18,439,586 
Tipton 0 0 0               205,366 0               205,366 
Union            628,369  0              550,855             1,507,010 0             2,686,234 
Vanderburgh       11,949,102  0           2,056,113             7,480,111                  52,214            21,537,540 
Vermillion            240,237  0 0             1,486,909 0             1,727,145 
Vigo         2,162,691  0           3,711,443             2,630,182 0             8,504,316 
Wabash            368,801                     122,381              548,040             2,145,766 0             3,184,988 
Warren            194,787  0 0             1,595,692 0             1,790,479 
Warrick         3,731,871  0 0             2,089,906 0             5,821,777 
Washington 0 0           1,415,473             3,326,418 0             4,741,891 
Wayne         1,307,455  0           1,049,204             1,748,739 0             4,105,398 
Wells            480,616  0              754,004             1,567,474 0             2,802,094 
White            251,401  0 0             1,880,235 0             2,131,637 
Whitley         1,453,103  0           1,240,931               285,759 0             2,979,793 
Total $345,001,600  $26,404,829 $101,291,197 $346,318,695 $11,811,307  $830,827,628 
maximum $29,296,839  $8,064,211 $6,905,424 $27,049,580 $3,139,995  $68,594,490 
minimum 0  0 0 0 0  $60,810 
median $1,971,920  0 $723,136 $2,363,655 0  $5,931,641 
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Table 7b:  Total Storm Structures and Wastewater Investments, January 1990-May 2002 (in 2000 dollars) 
 

County 
Sewage Treatment

(a) 

Sewage Plants and 
Lines, Combo 

(b) 
Sanitary Sewers 

(c) 

Total Sanitary 
Sewers 

(d) 
Total Storm Sewers/ 

Flood Control (e) 

Total Drinking 
Water 

Infrastructure (f)
Adams $3,686,779  $205,600  $215,203  $4,107,582  $1,211,388  $8,240,278 
Allen 17,370,611 1,779,335 29,167,240 48,317,186 41,014,691 122,761,920 
Bartholomew 3,988,957  0 4,236,013  8,224,970   1,621,213  24,579,020 
Benton 1,567,910  0 0 1,567,910  1,560,686   4,466,816 
Blackford 4,453,782  0 1,968,157   6,421,939  806,892  9,990,284 
Boone 14,486,954  0 3,302,369  17,789,323  4,682,609  25,189,856 
Brown 1,189,056 2,440,280 761,794 4,391,130 0 6,196,281 
Carroll 0 305,953 1,285,882 1,591,835 1,203,595 11,872,726 
Cass 5,722,810 19,095,156 6,388,925 31,206,891 2,185,492 37,557,820 
Clark 35,304,476 0 4,918,136 40,222,611 3,133,905 50,197,885 
Clay 3,505,501 0 978,633 4,484,133 680,550 10,358,257 
Clinton 6,034,328 0 1,968,515 8,002,842 486,380 11,205,985 
Crawford 3,858,435 0 1,169,179 5,027,613 0 19,097,500 
Daviess 3,008,777 0 1,136,463 4,145,240 837,174 21,236,734 
Dearborn 16,984,962 1,094,087 3,790,007 21,869,057 2,300,276 39,195,172 
Decatur 9,874,321 0 1,489,457 11,363,778 1,130,536 15,422,802 
De Kalb 11,760,055 0 11,072,248 22,832,303 1,694,315 31,992,874 
Delaware 24,984,935 0 6,108,594 31,093,529 9,324,172 47,011,626 
Dubois 8,070,515 1,459,603 4,052,811 13,582,929 0 45,086,901 
Elkhart 30,551,987 0 20,879,355 51,431,342 7,492,433 84,253,569 
Fayette 917,970 0 4,762,445 5,680,414 781,268 11,472,333 
Floyd 10,993,685 0 9,280,869 20,274,554 4,249,771 27,596,365 
Fountain 7,490,823 0 597,781 8,088,604 0 11,292,555 
Franklin 3,760,935 0 2,249,453 6,010,388 476,698 12,779,686 
Fulton 2,301,931 0 2,738,230 5,040,161 260,621 11,499,972 
Gibson 15,019,676 0 3,377,218 18,396,894 1,066,242 34,153,667 
Grant 3,286,129 0 11,462,877 14,749,005 3,061,066 27,648,623 
Greene 6,047,875 0 1,637,182 7,685,057 4,498,687 16,264,680 
Hamilton 39,231,679 0 6,377,326 45,609,006 33,970,105 119,345,219 
Hancock 6,698,442 0 6,239,075 12,937,517 2,900,461 28,488,097 
Harrison 4,989,813 0 1,173,328 6,163,141 38,048 19,601,031 
Hendricks 33,857,609 0 12,096,304 45,953,913 6,378,791 67,814,319 
Henry 24,956,516 2,151,461 5,880,865 32,988,842 2,706,808 42,063,220 
Howard 27,446,987 0 1,747,115 29,194,102 11,054,174 40,309,086 
Huntington 4,018,124 0 2,128,888 6,147,012 3,551,398 15,739,915 
Jackson 3,751,815 0 1,104,730 4,856,545 1,857,138 12,913,951 
Jasper 3,927,256 0 2,307,542 6,234,798 1,655,775 9,882,963 
Jay 5,652,211 0 1,335,015 6,987,226 2,934,328 17,176,521 
Jefferson 4,230,483 0 1,617,349 5,847,832 1,290,826 21,933,173 
Jennings 8,020,049 0 2,044,597 10,064,646 83,505 13,903,256 
Johnson 28,457,209 0 22,030,776 50,487,984 1,789,264 62,291,633 
Knox 3,401,759 11,036,072 2,140,780 16,578,611 413,308 20,609,432 
Kosciusko 6,112,859 2,922,959 13,309,484 22,345,302 1,155,931 29,247,526 
La Grange 14,657,497 6,956,328 18,233,103 39,846,929 1,703,776 46,095,323 
Lake 81,846,156 3,883,412 54,425,405 140,154,974 52,853,178 261,602,643 
La Porte 6,702,263 0 19,072,473 25,774,736 10,549,500 68,631,484 
Lawrence 9,668,136 0 637,906 10,306,042 323,325 21,040,890 
Madison 4,534,233 2,719,309 15,590,140 22,843,682 9,844,860 48,444,165 
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Table 7b:  Total Storm Structures and Wastewater Investments, January 1990-May 2002 (2000 dollars) 

 

County 
Sewage Treatment 

(a) 

Sewage Plants and 
Lines, Combo 

(b) 
Sanitary Sewers 

(c) 
Total 

 Sanitary Sewers(d)
Total Storm Sewers/ 

Flood Control (e) 

Total Drinking 
Water 

Infrastructure (f)
Marion $55,151,997 0 $124,039,354 $179,191,352 $86,533,890 $275,340,029  
Marshall 2,988,243 0 6,733,594 9,721,837 1,723,762 18,834,054  
Martin 0 0 2,576,377 2,576,377 79,779 4,388,095  
Miami 2,185,996 0 5,198,382 7,384,379 214,364 14,730,643  
Monroe 26,005,881 0 7,801,749 33,807,630 12,165,061 59,651,276  
Montgomery 7,430,205 0 2,116,865 9,547,070 1,935,936 13,388,691  
Morgan 5,104,288 1,301,812 2,512,278 8,918,378 2,059,595 30,602,784  
Newton 1,687,340 0 23,672 1,711,012 4,428,049 8,496,231  
Noble 9,618,407 0 4,097,690 13,716,097 1,168,311 24,772,331  
Ohio 626,694 0 498,341 1,125,035 881,557 2,224,966  
Orange 7,841,903 0 7,984,447 15,826,350 516,006 27,848,963  
Owen 2,745,215 0 953,577 3,698,792 244,367 5,768,060  
Parke 3,469,866 2,832,420 0 6,302,286 0 8,238,694  
Perry 690,039 0 270,750 960,789 558,575 7,235,764  
Pike 3,606,013 1,148,191 2,505,098 7,259,302 882,479 10,396,929  
Porter 31,103,180 0 11,459,167 42,562,347 11,396,690 57,737,031  
Posey 4,736,140 0 0 4,736,140 104,432 15,771,332  
Pulaski 4,230,444 64,862 5,507,635 9,802,941 42,835 10,058,956  
Putnam 9,449,331 0 6,477,304 15,926,636 508,501 26,887,858  
Randolph 4,049,291 0 1,745,370 5,794,662 1,006,351 8,995,818  
Ripley 13,162,316 0 5,680,746 18,843,062 2,800,212 28,368,252  
Rush 3,207,868 2,426,065 1,630,549 7,264,483 784,052 10,544,052  
St. Joseph 41,702,022 564,324 21,737,177 64,003,523 21,648,245 129,093,376  
Scott 1,851,290 127,276 2,522,147 4,500,714 229,176 12,366,157  
Shelby 12,516,628 0 4,321,227 16,837,855 966,788 19,210,659  
Spencer 3,901,826 1,622,371 2,298,093 7,822,290 977,512 15,315,723  
Starke 8,157,218 411,639 642,834 9,211,691 2,414,084 12,339,372  
Steuben 7,301,743 0 3,389,480 10,691,223 6,439,563 22,042,341  
Sullivan 5,291,659 580,360 3,023,320 8,895,339 0 19,248,327  
Switzerland 535,153 195,263 2,035,072 2,765,488 0 6,369,064  
Tippecanoe 78,007,083 0 10,695,651 88,702,734 27,039,363 134,181,683  
Tipton 1,049,092 296,162 1,024,273 2,369,528 3,278,784 5,853,677  
Union 1,966,145 1,696,320 584,897 4,247,363 1,214,979 8,148,576  
Vanderburgh 32,157,206 0 11,912,271 44,069,478 24,527,747 90,134,764  
Vermillion 5,509,219 0 3,132,595 8,641,814 1,188,210 11,557,170  
Vigo 5,607,112 0 24,812,806 30,419,918 3,260,534 42,184,768  
Wabash 9,445,900 0 4,664,716 14,110,616 930,229 18,225,833  
Warren 2,249,365 0 2,250,589 4,499,955 810,505 7,100,939  
Warrick 28,686,606 213,759 6,739,955 35,640,320 66,463 41,528,560  
Washington 3,779,214 2,533,027 1,331,951 7,644,191 322,542 12,708,624  
Wayne 11,026,726 0 3,852,319 14,879,045 1,642,900 20,627,344  
Wells 6,213,985 1,946,529 5,832,273 13,992,787 331,511 17,126,391  
White 13,070,444 0 1,939,220 15,009,664 2,684,666 19,825,967  
Whitley 6,154,987 0 9,491,327 15,646,314 657,993 19,284,101  
Total $1,063,656,549 $74,009,937 $658,534,379 $1,796,200,865 $473,481,764 $3,100,510,256  
maximum $81,846,156  $19,095,156  $124,039,354  $179,191,352 $86,533,890  $275,340,029  
minimum 0 0 0 $960,789  0 $2,224,966  
median  $ 5,878,569  0 $3,077,958  $9,933,793  $1,213,184  $19,266,214  
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The Wastewater and Drinking Water State Revolving Fund Loan Programs 
The Indiana Wastewater and Drinking Water State Revolving Fund Loan Programs are low cost programs 
to help cities, towns, counties, regional sewer and water districts, conservancy districts, and water 
authorities meet wastewater and drinking water infrastructure improvement needs.  These programs are 
the main state programs that provide assistance to local governments for infrastructure finance, but are able 
to finance only a fraction of total eligible investments that occur in the state.  Private, not-for-profit 
facilities also are eligible for the Drinking Water SRF loan program.  SRF loans are for 20-year periods at 
fixed rates that depend on the median household income of the community served and on local user rates 
for wastewater or drinking water.  As of October 2002, interest rates ranged from 2.9 percent to 4.5 
percent (http://www.in.gov/idem/water/fasb/srf/srfinfo.html).    
 
The Indiana wastewater SRF loan program made its first loan in 1991 and as of May 2002, had closed 182 
loans with a cumulative value of $932.8 million.  The Indiana drinking water SRF loan program made its 
first loan in 1998 and as of September 2000, had closed 38 loans with a cumulative value of $113.9 million. 
  
In 1995, an appropriation was made for a supplemental drinking water and wastewater assistance fund 
(SDWAF) program.  The program was intended to provide additional financial support to communities 
eligible for SRF loans but which could not cover the cost of the loan issuance.  Money from the SDWAF 
was typically used to buy down user rates to make the SRF loan more affordable.  However, in 2001, 
money from the supplemental fund was diverted to cover the state budget deficit.  No money currently is 
in the supplemental fund to assist communities.   
 
 

Discussion and Conclusions 
 
USEPA has estimated that needs for wastewater and drinking water infrastructure in Indiana exceed $9.1 
billion for a 20-year period from 2000 to 2020, but has acknowledged that these estimates do not include 
all water-related needs.  Research by other organizations such as AWWA and CBO confirms that USEPA 
estimates are low.   
 
This study supplements the USEPA estimates by estimating needs for wastewater infrastructure in 
communities not included in the USEPA estimates and by including needs for remediation of failing on-
site septic systems and for stormwater conveyance and management.  Statewide needs for wastewater and 
drinking water infrastructure in Indiana for the period 2000 – 2020 are at least $12.4 billion to $13.9 
billion, or 35 to 53 percent higher than previous USEPA estimates.  While these estimates are considerably 
higher than previous estimates, they too are believed to be low because they do not include needs for all 
types of water-related infrastructure and in some cases include only needs required to meet regulatory 
objectives and not new growth. 
 
These needs are shared by all Hoosiers and are not limited to the major metropolitan areas or population 
centers.  All 92 counties in Indiana have significant needs.  Depending on assumptions, 51 to 62 counties 
have needs in excess of $50 million.  The working estimates should not, however, be interpreted as solely 
the responsibility of county government.  Rather, the estimates are for facilities or systems within the 
county boundaries.  Depending on the infrastructure category, the needs could be the responsibility of 
counties, municipalities, public utilities, not-for-profit organizations, special districts, or even individual 
property owners, depending on the type of facility and the laws in place in a particular jurisdiction.  The 
scope of the project does not permit disaggregation of needs below the county level.   
 
USEPA has concluded that the gap between infrastructure needs and investments will grow unless local 
and state governments increase investments by a real rate of growth of at least 3 percent per year. Several 
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factors are contributing to this gap in infrastructure investment.  Many treatment and pipe systems are 
aging and have exceeded their useful lives.  Population shifts associated with suburbanization require new 
infrastructure and diminish the populations present to pay for existing infrastructure.  Some communities 
have problems capturing economies of scale because of their small size.  Despite significant efforts to 
increase treatment capacity and effectiveness, many water quality standards are not being met.  Failing on-
site wastewater systems and private drinking water wells require remediation to protect public health and 
water quality.  Rates of development of innovative treatment methods have declined due to declines in 
research funding.  These problems cannot be solved without increases in infrastructure investments.   
 
USEPA did not estimate gaps between infrastructure needs and investments by state, but the conclusion 
that real increases in infrastructure investment must occur to avoid development of significant gaps is 
applicable to Indiana. The same factors that are contributing to a gap nationally are contributing to a gap in 
Indiana.   
 
Evidence indicates that local and state governmental jurisdictions in Indiana invested more than $3.1 
billion (in 2000 dollars) in wastewater, drinking water, and stormwater infrastructure during the past 12 
years, or approximately $253 million annually. The Indiana SRF loan programs have supported more than 
$1 billion of this investment.   These investments clearly have not addressed all the needs identified by 
USEPA.  To meet the needs identified in this study, state and local governments will have to invest 
between $620 and $695 million annually over the next 20 years.  Although historic investments in 
wastewater and drinking water infrastructure in Indiana have been significant, they have not increased in 
real terms at a rate of 3 percent per year.  The gap between needs and investment in water-related 
infrastructure in Indiana grew during the 1990s. 
 
This study has presented a more complete assessment of the order of magnitude of needs faced by the state, 
but these estimates could be refined and supplemented if better data were available.  These estimates reflect 
a number of assumptions about conditions in counties and municipalities that did not participate in 
surveys.  More systematic data collection at the local level could make the estimates more complete.  For 
example, better estimates of needs for remediation of septic systems could be developed if inventories of 
systems were maintained and periodic surveys of the conditions of systems were undertaken.  In addition, 
detailed case studies of approaches that local jurisdictions are using to manage wastewater and drinking 
water infrastructure problems would be informative.  Ongoing monitoring of infrastructure needs and 
investments can improve management of wastewater and water systems in Indiana.   
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Appendix A: 
Working Estimates of Wastewater and  
Drinking Water Infrastructure Needs 
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Working Estimates of Wastewater and Drinking Water Infrastructure Needs 
Appendix A presents the methodology for the working estimates of the financial needs for wastewater and 
drinking water infrastructure in Indiana.  The working estimate of total needs presented in this Appendix is 
the sum of five categories of needs that are presented in the succeeding report.  The five categories of 
needs are: correction of combined sewer overflows, wastewater conveyance and treatment, remediation of 
on-site septic systems, stormwater conveyance and management, and drinking water production, 
treatment, and distribution facilities.   
 
In addition to the working estimates of needs, each subsection includes a description of the approach used 
to develop the estimates and a discussion of the limitations of the method.  While the working estimate of 
total needs generally reflects the high range of estimates for each of the five infrastructure categories, we 
present a range of estimates for most infrastructure categories to err on the side of conservatism and 
because the approaches used to develop some of the estimates do not permit quantification of the 
uncertainty or margin of error associated with them.  
 

Working Estimates of Total Needs 
Tables A1a and A1b present the range of working estimates of the total wastewater and drinking water 
infrastructure needs for the State of Indiana by county.  As noted previously, the total needs are the sum of 
working estimates for five categories of infrastructure needs.  This working estimate provides a good 
measure of the order of magnitude of needs for wastewater and drinking water but could be considered a 
low estimate for several reasons.  We explain why these working estimates should be considered low 
following discussion of the estimate.  
 
Our working estimates of total needs ranges from approximately $12.4 billion (Table A1a) to $13.9 billion 
(Table A1b).  Correction of CSOs accounts for the largest share of these needs ($5.5 billion).  The second 
and third largest categories of needs are, respectively, wastewater conveyance and treatment and drinking 
water production, treatment, and distribution facilities.  Remediation of on-site septic systems and 
stormwater conveyance and management account for approximately 13 percent and 4 percent of total 
needs, respectively.  
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Table A1a: Low Working Estimates of Wastewater and Water Infrastructure Capital Needs 
 

County 

Combined Sewer 
Overflow Correction 

Needs 
(a) 

Total Low 
Wastewater Needs 

(CWNS & Survey) 
(b) 

Total Low Septic 
System Needs 

(c) 

Advanced Level of 
Service 

Stormwater Needs
(d) 

Drinking Water 
Needs 

(e) 

Sum of Wastewater 
and Water 

Infrastructure Needs 
(f) 

Adams $36,600,000  $5,100,000  $4,700,000  $2,500,000 $6,200,000  $55,100,000  
Allen 272,400,000 224,900,000 84,400,000 20,500,000 28,700,000 630,900,000 
Bartholomew 21,700,000 65,000,000 5,700,000 4,100,000 33,200,000 129,700,000 
Benton 8,230,000 2,600,000 2,200,000 900,000 4,100,000 18,030,000 
Blackford 26,800,000 51,100,000 2,800,000 900,000 8,300,000 89,900,000 
Boone 0 4,100,000 15,900,000 2,600,000 6,300,000 28,900,000 
Brown 0 2,000,000 17,400,000 600,000 8,900,000 28,900,000 
Carroll 0 5,300,000 12,100,000 1,100,000 7,200,000 25,700,000 
Cass 97,900,000 4,100,000 11,200,000 2,200,000 10,700,000 126,100,000 
Clark 57,800,000 61,300,000 14,100,000 7,500,000 64,400,000 205,100,000 
Clay 24,800,000 5,200,000 8,500,000 1,500,000 22,100,000 62,100,000 
Clinton 24,000,000 4,300,000 7,600,000 1,700,000 13,400,000 51,000,000 
Crawford 0 3,500,000 5,100,000 1,100,000 3,500,000 13,200,000 
Daviess 38,500,000 8,500,000 9,000,000 2,300,000 16,300,000 74,600,000 
Dearborn 13,900,000 11,100,000 4,000,000 4,800,000 15,100,000 48,900,000 
Decatur 22,100,000 5,600,000 0 1,400,000 6,300,000 35,400,000 
De Kalb 50,200,000 11,500,000 10,000,000 3,000,000 16,400,000 91,100,000 
Delaware 218,300,000 22,000,000 17,000,000 5,600,000 12,600,000 275,500,000 
Dubois 0 14,800,000 9,900,000 4,500,000 32,500,000 61,700,000 
Elkhart 238,000,000 26,170,000 40,000,000 11,700,000 50,000,000 365,870,000 
Fayette 64,400,000 7,600,000 1,600,000 1,000,000 2,700,000 77,300,000 
Floyd 0 27,300,000 21,000,000 4,400,000 11,000,000 63,700,000 
Fountain 18,400,000 4,300,000 4,000,000 1,200,000 9,500,000 37,400,000 
Franklin 0 2,400,000 13,300,000 1,800,000 9,500,000 27,000,000 
Fulton 5,930,000 7,100,000 10,800,000 2,000,000 7,300,000 33,130,000 
Gibson 0 11,100,000 12,400,000 3,500,000 21,600,000 48,600,000 
Grant 111,000,000 41,700,000 13,800,000 4,600,000 17,700,000 188,800,000 
Greene 0 8,100,000 11,900,000 2,100,000 24,200,000 46,300,000 
Hamilton 51,500,000 66,400,000 18,300,000 8,700,000 43,900,000 188,800,000 
Hancock 33,100,000 12,800,000 14,800,000 2,600,000 13,000,000 76,300,000 
Harrison 0 4,000,000 20,000,000 2,500,000 21,100,000 47,600,000 
Hendricks 45,800,000 40,800,000 22,300,000 5,900,000 24,900,000 139,700,000 
Henry 90,100,000 11,900,000 11,900,000 2,400,000 26,100,000 142,400,000 
Howard 90,900,000 14,200,000 15,100,000 4,400,000 18,700,000 143,300,000 
Huntington 40,400,000 13,800,000 7,100,000 3,000,000 6,100,000 70,400,000 
Jackson 53,800,000 28,900,000 8,800,000 3,000,000 11,400,000 105,900,000 
Jasper 27,700,000 4,900,000 1,200,000 3,300,000 18,300,000 55,400,000 
Jay 35,100,000 9,530,000 5,400,000 1,700,000 11,400,000 63,130,000 
Jefferson 42,700,000 18,500,000 7,500,000 2,600,000 11,800,000 83,100,000 
Jennings 15,800,000 8,800,000 8,600,000 1,500,000 13,600,000 48,300,000 
Johnson 0 32,800,000 7,000,000 5,800,000 21,400,000 67,000,000 
Knox 0 27,400,000 7,700,000 3,400,000 11,200,000 49,700,000 
Kosciusko 28,200,000 19,100,000 28,900,000 4,900,000 35,100,000 116,200,000 
La Grange 0 22,300,000 19,800,000 2,500,000 16,000,000 60,600,000 
Lake 726,200,000 347,700,000 19,400,000 26,700,000 137,100,000 1,257,100,000 
La Porte 203,600,000 24,400,000 18,300,000 7,400,000 38,500,000 292,200,000 
Lawrence 0 9,000,000 13,000,000 3,000,000 21,000,000 46,000,000 
Madison 190,900,000 46,900,000 86,400,000 6,500,000 27,300,000 358,000,000 
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Table A1a: Low Working Estimates of Wastewater and Water Infrastructure Capital Needs 

 

County 

Combined Sewer 
Overflow Correction 

Needs 
(a) 

Total Low 
Wastewater Needs 

(CWNS & Survey) 
(b) 

Total Low Septic 
System Needs 

(c) 

Advanced Level of 
Service 

Stormwater Needs
(d) 

Drinking Water 
Needs 

(e) 

Sum of Wastewater and 
Water Infrastructure 

Needs 
(f) 

Marion $781,000,000  $1,057,300,000  $333,700,000  $126,300,000  $52,300,000  $2,350,600,000  
Marshall 31,500,000 37,900,000 14,500,000 3,500,000 16,500,000 103,900,000 
Martin 0 3,400,000 5,400,000 2,100,000 8,500,000 19,400,000 
Miami 0 18,200,000 500,000 2,300,000 10,500,000 31,500,000 
Monroe 0 35,700,000 16,600,000 5,400,000 41,900,000 99,600,000 
Montgomery 21,300,000 3,700,000 1,600,000 2,300,000 9,000,000 37,900,000 
Morgan 0 21,800,000 18,100,000 3,300,000 18,700,000 61,900,000 
Newton 0 7,700,000 5,700,000 1,900,000 6,900,000 22,200,000 
Noble 62,500,000 17,000,000 7,600,000 3,000,000 15,500,000 105,600,000 
Ohio 0 3,300,000 1,700,000 600,000 4,700,000 10,300,000 
Orange 16,600,000 3,000,000 5,900,000 1,400,000 3,000,000 29,900,000 
Owen 0 2,005,000 26,800,000 700,000 9,600,000 39,105,000 
Parke 0 1,600,000 7,900,000 900,000 10,200,000 20,600,000 
Perry 19,700,000 3,600,000 600,000 1,600,000 12,000,000 37,500,000 
Pike 0 4,300,000 5,500,000 1,800,000 3,800,000 15,400,000 
Porter 86,900,000 42,300,000 20,800,000 9,700,000 27,400,000 187,100,000 
Posey 5,510,000 13,000,000 33,600,000 1,500,000 9,100,000 62,710,000 
Pulaski 8,280,000 400,000 1,000,000 1,600,000 4,500,000 15,780,000 
Putnam 0 12,300,000 4,000,000 1,700,000 12,100,000 30,100,000 
Randolph 4,850,000 3,400,000 23,800,000 1,200,000 11,000,000 44,250,000 
Ripley 0 15,300,000 8,600,000 2,600,000 17,300,000 43,800,000 
Rush 21,000,000 2,870,000 31,800,000 900,000 2,600,000 59,170,000 
St. Joseph 377,000,000 85,900,000 31,100,000 13,300,000 102,100,000 609,400,000 
Scott 0 6,100,000 0 1,900,000 2,400,000 10,400,000 
Shelby 0 57,900,000 20,000,000 1,900,000 5,100,000 84,900,000 
Spencer 11,700,000 11,400,000 20,400,000 2,300,000 7,900,000 53,700,000 
Starke 23,100,000 1,500,000 11,000,000 1,700,000 7,100,000 44,400,000 
Steuben 17,200,000 11,100,000 9,300,000 2,400,000 20,000,000 60,000,000 
Sullivan 17,400,000 9,700,000 5,500,000 1,600,000 8,100,000 42,300,000 
Switzerland 0 700,000 4,500,000 1,500,000 1,700,000 8,400,000 
Tippecanoe 241,300,000 140,800,000 25,900,000 6,300,000 74,200,000 488,500,000 
Tipton 35,200,000 2,600,000 1,500,000 800,000 6,300,000 46,400,000 
Union 0 1,500,000 4,200,000 500,000 3,000,000 9,200,000 
Vanderburgh 405,200,000 50,800,000 15,700,000 7,200,000 27,300,000 506,200,000 
Vermillion 10,200,000 1,500,000 5,800,000 1,300,000 12,600,000 31,400,000 
Vigo 98,600,000 30,300,000 22,600,000 6,100,000 16,300,000 173,900,000 
Wabash 45,400,000 18,500,000 783,750 2,700,000 14,900,000 82,283,750 
Warren 0 2,200,000 2,500,000 700,000 2,800,000 8,200,000 
Warrick 14,600,000 24,500,000 12,500,000 4,000,000 19,400,000 75,000,000 
Washington 0 2,700,000 9,400,000 1,800,000 7,100,000 21,000,000 
Wayne 7,520,000 35,500,000 11,600,000 3,500,000 13,800,000 71,920,000 
Wells 28,900,000 5,900,000 8,000,000 2,100,000 5,900,000 50,800,000 
White 23,000,000 44,900,000 24,100,000 1,900,000 17,200,000 111,100,000 
Whitley 26,200,000 4,000,000 1,700,000 2,300,000 11,500,000 45,700,000 
Total $5,468,400,000  $3,272,000,000  $1,535,700,000  $447,000,000  $1,691,400,000  $12,414,500,000  
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Table A1b: High Working Estimates of Wastewater and Water Infrastructure Capital Needs 
 

County 

Combined Sewer 
Overflow Correction 

Needs 
(a) 

Total High 
Wastewater Needs 

(CWNS & Survey) 
(b) 

Total High Septic 
System Needs 

(c) 

Exceptional Level 
of Service 

Stormwater Needs
(d) 

Drinking Water 
Needs 

(e) 

Sum of Wastewater 
and Water 

Infrastructure Needs 
(f) 

Adams $36,600,000 $14,900,000 $29,300,000 $3,200,000 $6,200,000  $ 90,200,000 
Allen 272,400,000 225,800,000 281,300,000 26,800,000 28,700,000 835,000,000 
Bartholomew 21,700,000 65,900,000 6,400,000 5,400,000 33,200,000 132,600,000 
Benton 8,230,000 4,800,000 3,100,000 1,200,000 4,100,000 21,430,000 
Blackford 26,800,000 51,100,000 3,200,000 1,200,000 8,300,000 90,600,000 
Boone 0 4,600,000 15,900,000 3,400,000 6,300,000 30,200,000 
Brown 0 2,000,000 23,200,000 700,000 8,900,000 34,800,000 
Carroll 0 5,800,000 16,000,000 1,500,000 7,200,000 30,500,000 
Cass 97,900,000 4,900,000 16,900,000 2,800,000 10,700,000 133,200,000 
Clark 57,800,000 63,000,000 21,200,000 9,800,000 64,400,000 216,200,000 
Clay 24,800,000 14,300,000 13,300,000 2,000,000 22,100,000 76,500,000 
Clinton 24,000,000 5,800,000 10,900,000 2,200,000 13,400,000 56,300,000 
Crawford 0 5,600,000 7,900,000 1,500,000 3,500,000 18,500,000 
Daviess 38,500,000 24,200,000 14,100,000 3,000,000 16,300,000 96,100,000 
Dearborn 13,900,000 15,100,000 16,300,000 1,800,000 15,100,000 62,200,000 
Decatur 22,100,000 7,100,000 0 4,000,000 6,300,000 39,500,000 
De Kalb 50,200,000 11,900,000 14,700,000 6,300,000 16,400,000 99,500,000 
Delaware 218,300,000 23,400,000 25,800,000 7,300,000 12,600,000 287,400,000 
Dubois 0 16,900,000 24,200,000 5,800,000 32,500,000 79,400,000 
Elkhart 238,000,000 65,770,000 63,000,000 15,300,000 50,000,000 432,070,000 
Fayette 64,400,000 22,900,000 1,600,000 1,300,000 2,700,000 92,900,000 
Floyd 0 27,300,000 21,000,000 5,700,000 11,000,000 65,000,000 
Fountain 18,400,000 13,100,000 6,900,000 1,600,000 9,500,000 49,500,000 
Franklin 0 7,300,000 26,300,000 2,400,000 9,500,000 45,500,000 
Fulton 5,930,000 8,000,000 13,700,000 2,700,000 7,300,000 37,630,000 
Gibson 0 18,800,000 17,000,000 4,500,000 21,600,000 61,900,000 
Grant 111,000,000 51,500,000 20,400,000 6,100,000 17,700,000 206,700,000 
Greene 0 15,500,000 17,800,000 2,700,000 24,200,000 60,200,000 
Hamilton 51,500,000 76,900,000 28,200,000 11,400,000 43,900,000 211,900,000 
Hancock 33,100,000 12,800,000 22,300,000 3,500,000 13,000,000 84,700,000 
Harrison 0 4,400,000 20,000,000 3,300,000 21,100,000 48,800,000 
Hendricks 45,800,000 50,800,000 35,400,000 7,700,000 24,900,000 164,600,000 
Henry 90,100,000 15,200,000 18,900,000 3,200,000 26,100,000 153,500,000 
Howard 90,900,000 15,100,000 22,800,000 5,700,000 18,700,000 153,200,000 
Huntington 40,400,000 29,800,000 11,400,000 3,900,000 6,100,000 91,600,000 
Jackson 53,800,000 30,200,000 13,500,000 3,900,000 11,400,000 112,800,000 
Jasper 27,700,000 5,600,000 2,300,000 4,300,000 18,300,000 58,200,000 
Jay 35,100,000 11,630,000 8,700,000 2,200,000 11,400,000 69,030,000 
Jefferson 42,700,000 18,500,000 11,800,000 3,500,000 11,800,000 88,300,000 
Jennings 15,800,000 12,700,000 13,900,000 2,000,000 13,600,000 58,000,000 
Johnson 0 41,500,000 12,200,000 7,600,000 21,400,000 82,700,000 
Knox 0 27,400,000 12,400,000 4,400,000 11,200,000 55,400,000 
Kosciusko 28,200,000 23,600,000 46,400,000 6,400,000 35,100,000 139,700,000 
La Grange 0 25,000,000 19,800,000 3,300,000 16,000,000 64,100,000 
Lake 726,200,000 387,700,000 30,500,000 9,600,000 137,100,000 1,291,100,000 
La Porte 203,600,000 60,400,000 25,200,000 34,900,000 38,500,000 362,600,000 
Lawrence 0 13,800,000 20,900,000 3,900,000 21,000,000 59,600,000 
Madison 190,900,000 126,300,000 151,200,000 8,500,000 27,300,000 504,200,000 
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Table A1b: High Working Estimates of Wastewater and Water Infrastructure Capital Needs 

 

County 

Combined Sewer 
Overflow Correction 

Needs 
(a) 

Total High 
Wastewater Needs 

(CWNS & Survey) 
(b) 

Total High Septic 
System Needs 

(c) 

Exceptional Level 
of Service 

Stormwater Needs
(d) 

Drinking Water 
Needs 

(e) 

Sum of Wastewater and 
Water Infrastructure 

Needs 
(f) 

Marion $781,000,000   $1,060,000,000  $333,700,000  $126,300,000  $52,300,000  $2,353,300,000  
Marshall 31,500,000 38,400,000 22,300,000 4,600,000 16,500,000 113,300,000 
Martin 0 4,300,000 5,400,000 2,700,000 8,500,000 20,900,000 
Miami 0 19,700,000 800,000 3,000,000 10,500,000 34,000,000 
Monroe 0 39,500,000 16,600,000 7,100,000 41,900,000 105,100,000 
Montgomery 21,300,000 4,800,000 1,600,000 3,000,000 9,000,000 39,700,000 
Morgan 0 31,800,000 28,400,000 4,300,000 18,700,000 83,200,000 
Newton 0 7,700,000 8,300,000 2,400,000 6,900,000 25,300,000 
Noble 62,500,000 22,500,000 7,600,000 3,900,000 15,500,000 112,000,000 
Ohio 0 3,300,000 2,800,000 800,000 4,700,000 11,600,000 
Orange 16,600,000 7,800,000 9,500,000 1,800,000 3,000,000 38,700,000 
Owen 0 2,005,000 26,800,000 900,000 9,600,000 39,305,000 
Parke 0 1,600,000 11,700,000 1,200,000 10,200,000 24,700,000 
Perry 19,700,000 11,000,000 1,000,000 2,100,000 12,000,000 45,800,000 
Pike 0 4,300,000 8,900,000 2,400,000 3,800,000 19,400,000 
Porter 86,900,000 68,100,000 32,000,000 12,600,000 27,400,000 227,000,000 
Posey 5,510,000 14,100,000 41,400,000 2,000,000 9,100,000 72,110,000 
Pulaski 8,280,000 1,100,000 1,100,000 2,000,000 4,500,000 16,980,000 
Putnam 0 14,100,000 5,000,000 2,200,000 12,100,000 33,400,000 
Randolph 4,850,000 10,300,000 23,800,000 1,600,000 11,000,000 51,550,000 
Ripley 0 16,600,000 13,100,000 3,400,000 17,300,000 50,400,000 
Rush 21,000,000 8,670,000 104,000,000 1,200,000 2,600,000 137,470,000 
St. Joseph 377,000,000 86,800,000 51,300,000 3,000,000 102,100,000 620,200,000 
Scott 0 6,100,000 0 17,500,000 2,400,000 26,000,000 
Shelby 0 59,400,000 50,800,000 2,400,000 5,100,000 117,700,000 
Spencer 11,700,000 13,900,000 29,600,000 2,500,000 7,900,000 65,600,000 
Starke 23,100,000 3,600,000 17,700,000 2,200,000 7,100,000 53,700,000 
Steuben 17,200,000 13,700,000 9,500,000 3,200,000 20,000,000 63,600,000 
Sullivan 17,400,000 14,100,000 8,800,000 2,100,000 8,100,000 50,500,000 
Switzerland 0 1,900,000 5,400,000 2,000,000 1,700,000 11,000,000 
Tippecanoe 241,300,000 140,800,000 25,900,000 8,200,000 74,200,000 490,400,000 
Tipton 35,200,000 2,600,000 1,800,000 1,100,000 6,300,000 47,000,000 
Union 0 1,500,000 4,200,000 600,000 3,000,000 9,300,000 
Vanderburgh 405,200,000 50,800,000 24,800,000 9,400,000 27,300,000 517,500,000 
Vermillion 10,200,000 2,400,000 9,200,000 1,700,000 12,600,000 36,100,000 
Vigo 98,600,000 89,600,000 32,400,000 8,000,000 16,300,000 244,900,000 
Wabash 45,400,000 29,100,000 800,000 3,500,000 14,900,000 93,700,000 
Warren 0 3,500,000 3,500,000 900,000 2,800,000 10,700,000 
Warrick 14,600,000 24,900,000 30,000,000 5,300,000 19,400,000 94,200,000 
Washington 0 7,300,000 14,600,000 2,300,000 7,100,000 31,300,000 
Wayne 7,520,000 39,800,000 24,200,000 4,500,000 13,800,000 89,820,000 
Wells 28,900,000 13,700,000 11,900,000 2,700,000 5,900,000 63,100,000 
White 23,000,000 47,800,000 25,800,000 2,400,000 17,200,000 116,200,000 
Whitley 26,200,000 12,000,000 3,300,000 3,000,000 11,500,000 56,000,000 
Total $5,468,400,000  $3,843,600,000  $2,350,500,000  $545,400,000  $1,691,400,000  $13,899,300,000  
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All 92 counties in Indiana have significant needs (Table A1).  Across all counties, the working estimates of 
total needs range from lows of $8.2 million and $8.4 million in Warren and Swizerland Counties, 
respectively, to highs of $2.4 billion and $1.0 billion, respectively, in Marion and Lake Counties (Table 
A1).  Of the low estimates, including Marion and Lake counties, 26 counties have needs greater than $100 
million, and 51 counties have needs in excess of $50 million.  Of the high estimates, 31 counties have 
needs greater than $100 million, and 62 have needs greater than $50 million. 
 
Variations in needs across counties by infrastructure category are discussed in following subsections, but 
two points about the estimates for counties warrant discussion.  First, not all counties have needs in all 
categories.  For example, only 61 counties have estimates for correction of CSOs (Table A1a).  This is 
because 31 counties or municipalities within their boundaries do not have significant CSO problems.  
Second, seven counties have no estimated needs for wastewater conveyance and treatment in the 2000 
CWNS.  This outcome does not mean, however, that these counties have no wastewater infrastructure 
needs.  This outcome instead reflects the fact that operators of facilities in those seven counties did not 
respond to either the USEPA CWNS survey or the survey conducted as part of this project to supplement 
the CWNS estimates.  More generally, the variation in total needs across counties reflected in Tables A1a 
and A1b reflects the approaches used to develop the estimates for each of the five categories.  All of the 
limitations and qualifications discussed in the following sections apply to the working estimate of total 
needs.  
 
The working estimate of needs for CSO corrections ($5.5 billion) is taken from the 2000 CWNS (USEPA 
2002a).  No reliable data are available for updating or supplementing this estimate.  We tabulated data from 
long term control plans that have been submitted to IDEM for review and approval, but none of the plans 
has been approved.  Based on consultation with advisory committee members and professional engineers, 
we concluded that the cost estimates in the plans did not reflect total costs for solving CSO problems.  
Although the CWNS estimates for CSOs are reported here, there is some evidence that these estimates 
also may be low.  For example, the CWNS estimates for particular systems generally are based on 
engineering cost models and generally assume that 85 percent of the volume of CSO discharges must be 
captured and managed.  If higher capture rates eventually are required to meet clean water objectives, costs 
could be higher.  In addition, in some counties, site-specific estimates of needs are higher than CWNS 
modeled needs.  In Marion County, for example, the working estimate of needs (that is, the CWNS 
estimate) for CSO correction is $781 million.  Engineers retained by the county to develop cost estimates 
for CSO abatement estimate that the costs for improvements to capture 85 percent of the volume of CSO 
discharges is $840 million and that the costs to capture 92 percent of the CSO volume would be $1.08 
billion.  
 
The working range of estimates of needs for wastewater conveyance and treatment ($3.3 to $3.8 billion) is 
based on estimates from the CWNS but has been supplemented with results of a survey of operators of 
local facilities to account for under-reporting in the CWNS.  Although our working estimate is $1.2 to 
$1.8 billion more than the CWNS estimate of $1.8 billion, our working estimate does not include 
estimates for 47 percent of the facilities in Indiana because they did not participate in either the CWNS 
survey or our survey.  It is assumed that the per capita needs for the facilities that have not responded to 
either survey are equal to the needs of facilities that have responded.  Including estimates of needs for these 
non-respondents raises the working estimate of needs for wastewater conveyance and treatment from $3.3 
to $3.8.  In addition, this estimate may be low from the perspective of local officials because it does not 
include estimates of needs for projects that are not eligible for the wastewater SRF loan program.  We 
report the range of estimates as the working estimate because it is uncertain whether facilities that have not 
reported costs in surveys actually do have needs and to avoid overestimating needs. 
 
The working range estimate of needs for septic system remediation ($1.5 to $2.4 billion) is based on 
estimates of the number of septic systems in each county, estimates of the proportion of systems that are 
failing, and cost estimates for rehabilitating or remediating failing systems.  We obtained estimates of the 
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number of failing systems and costs of remediation from a survey of local public health officials.  Many 
local officials reported a range of cost estimates for system rehabilitation or remediation.  Our working 
estimate is based on the highest cost reported by each jurisdiction or, for counties that did not report costs, 
the average low cost across counties.  If the low values from the range of cost estimates were used to 
estimate needs, the working estimate of needs for septic system rehabilitation would decrease more than 
$800 million..  We report the range to account for the uncertainty in the reported costs and to avoid 
overestimating needs.  
 
The working range of estimates of needs for stormwater infrastructure ($447 to 545 million) is based on 
the number of developed acres of land in each county and the per-acre cost for stormwater management 
associated with an increase in level of service from incidental to exceptional.  This increase in level of 
service assumes that local jurisdictions will have to initiate capital improvement programs to address water 
quality objectives, but does not assume an exceptional level of service.  If the costs associated with an 
advanced level of service were used to estimate needs, the working estimate of needs for stormwater 
conveyance and management would decrease more than $98 million to $447 million.  We report the 
higher estimate of $554 million although it is unlikely that local jurisdictions in Indiana can move to an 
exceptional level of service within 20 years and to avoid overestimating needs.  
 
The working estimate of needs for drinking water infrastructure is $1.7 billion.  Because USEPA 
extrapolated sample estimates of needs, this estimate includes estimates of needs for all systems in the state 
and does not have to be supplemented.  While the DWNS is the best available estimate, it may be low 
because it does not include needs that are not eligible for the drinking water SRF loan program.   
 
Overall, the working range of estimates of $12.4 to 13.7 billion reflects the order of magnitude of needs 
for wastewater and drinking water infrastructure in Indiana.  Because of the assumptions made to produce 
this estimate, it should be considered a low estimate of needs. 
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Working Estimate of Needs for Correction of Combined Sewer Overflows.  
Estimated capital needs for correction of CSOs are based on estimates included in Category V of the 2000 
USEPA CWNS (USEPA 2002a).  These estimates include needs for infrastructure improvements to 
capture and treat wet weather discharges from combined sewers.  The estimates were developed through 
the use of engineering cost curves that, in general, are based on the assumption that operators of local 
systems will have to capture and treat 85 percent of the volume discharged.    
 
The working estimate of total capital needs for correction of CSOs is $5.5 billion dollars (Table A1).  This 
working estimate includes estimates of capital needs for operators of municipal sewer systems in 61 
counties that have CSO discharges.  Within these 61 counties there are 106 communities with a total of 
896 outfalls.  No needs are estimated for 31 counties because no CSO discharges subject to IDEM 
regulation exist in those counties. 
 
Across the 61 counties in Indiana where CSO discharges occur, needs for correction range from a low of 
$4.9 million in Randolf County to $781 million in Marion County.  The median estimate of needs across 
the 61 counties is $33.1 million.  The CSO needs in Randolph County are for CSO corrections in 
Ridgeville and involve improvements to correct three discharges.  Marion County has 134 sewage 
overflow outfalls that must be corrected (City of Indianapolis 2000).   
 

Approach 
As noted previously, the working estimate of needs for CSO correction presented in Table A1 are from 
the 2000 CWNS (USEPA 2002a).  The CWNS estimates are used because they are the most detailed 
estimates that are available and because alternative approaches to estimating needs were considered 
unreliable. 
 
As an alternative to reporting the modeled needs included in the CWNS, we collected and tabulated costs 
reported by communities in their long term control plans (LTCPs) for abating CSO discharges.  According 
to federal law, IDEM must issue National Pollutant Discharge Elimination System (NPDES) permits to 
operators of systems with CSO outfalls.  The issuance of the permit is contingent on the submission and 
approval of a LTCP.  Among other items, the LTCPs must document abatement options and costs.  Our 
assumption was that costs included in LTCPs might be a better basis for the working estimate of costs.  
Long term control plan requirements can be found on-line at 
http://www.in.gov/idem/water/compbr/wetwthr/cso/guidance/tablecont.html. 
 
The cost estimates from the LTCPs also are presented in Table A2.  Forty communities have submitted 
LTCPs, but cost estimates are available for only 32 of them.  For the 30 counties where estimates from 
LTCPs are available, the total estimate of need is approximately $1.4 billion.  For all but two of these 
counties, the estimates in the LTCPs are much lower than the modeled needs in the CWNS.  For 
example, in Lake County, the modeled needs in the CWNS are $726 million while the costs reported in 
LTCPs from Lake County that have been submitted to IDEM are only $59 million.  Similarly, in St. 
Joseph County, the modeled needs from the CWNS are $377 million, while the costs reported in LTCPs 
from St. Joseph County that have been submitted to IDEM are only $32 million.  Across the counties with 
communities that have submitted LTCPs to IDEM review, the average difference between CWNS 
modeled costs and costs reported in LTCPs is $68 million.  Because of these large differences, engineering 
experts and local officials serving in an advisory capacity to this project believe the cost estimates in the 
LTPCs are incomplete and unreliable.  Project advisors cited two reasons for this conclusion.  First, they 
indicated that full project needs may be underestimated because of misunderstandings of regulatory 
requirements for the control and capture and subsequent treatment of contaminated CSO discharges.  
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Table A2: Combined Sewer Overflow Needs 

 

County 
2000 CWNS Modeled Cost 

(a) 
LTCP reported costs 

(b) 
Adams $36,600,000  0 
Allen 272,400,000 0 
Bartholomew 21,700,000 0 
Benton 8,230,000 0 
Blackford 26,800,000 1,100,000 
Boone 0 0 
Brown 0 0 
Carroll 0 0 
Cass 97,900,000 19,100,000 
Clark 57,800,000 0 
Clay 24,800,000 0 
Clinton 24,000,000 1,650,000 
Crawford 0 0 
Daviess 38,500,000 0 
Dearborn 13,900,000 0 
Decatur 22,100,000 0 
De Kalb 50,200,000 750,000 
Delaware 218,300,000 24,380,000 
Dubois 0 0 
Elkhart 238,000,000 105,000,000 
Fayette 64,400,000 11,410,000 
Floyd 0 0 
Fountain 18,400,000  
Franklin 0 0 
Fulton 5,930,000 0 
Gibson 0 0 
Grant 111,000,000 0 
Greene 0 0 
Hamilton 51,500,000 1,270,000 
Hancock 33,100,000 0 
Harrison 0 0 
Hendricks 45,800,000 6,500,000 
Henry 90,100,000 0 
Howard 90,900,000 0 
Huntington 40,400,000 9,450,000 
Jackson 53,800,000 20,400,000 
Jasper 27,700,000 11,000,000 
Jay 35,100,000 15,500,000 
Jefferson 42,700,000 0 
Jennings 15,800,000 0 
Johnson 0 0 
Knox 0 0 
Kosciusko 28,200,000 0 
La Grange 0 0 
Lake 726,200,000 59,200,000 
La Porte 203,600,000 26,000,000 
Lawrence 0 0 
Madison 190,900,000 1,500,000 
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Table A2: Combined Sewer Overflow Needs 

 

County 
2000 CWNS Modeled Cost 

(a) 
LTCP reported costs 

(b) 
Marion $781,000,000  $ 830,700,000  
Marshall 31,500,000 0 
Martin 0 0 
Miami 0 18,700,000 
Monroe 0 0 
Montgomery 21,300,000 2,130,000 
Morgan 0 0 
Newton 0 0 
Noble 62,500,000 0 
Ohio 0 0 
Orange 16,600,000 0 
Owen 0 0 
Parke 0 0 
Perry 19,700,000 0 
Pike 0 0 
Porter 86,900,000 0 
Posey 5,510,000 0 
Pulaski 8,280,000 0 
Putnam 0 0 
Randolph 4,850,000 0 
Ripley 0 0 
Rush 21,000,000 0 
St. Joseph 377,000,000 31,800,000 
Scott 0 0 
Shelby 0 0 
Spencer 11,700,000 0 
Starke 23,100,000 500,000 
Steuben 17,200,000 0 
Sullivan 17,400,000 0 
Switzerland 0 0 
Tippecanoe 241,300,000 9,500,000 
Tipton 35,200,000 34,000,000 
Union 0 0 
Vanderburgh 405,200,000 68,000,000 
Vermillion 10,200,000 2,800,000 
Vigo 98,600,000 45,000,000 
Wabash 45,400,000 3,910,000 
Warren 0 0 
Warrick 14,600,000 0 
Washington 0 0 
Wayne 7,520,000 17,000,000 
Wells 28,900,000 0 
White 23,000,000 9,020,000 
Whitley 26,200,000 886,000 
Total $5,468,400,000  $1,388,200,000  
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Second, it is possible that local officials may have underestimated costs to meet these regulatory 
requirements due to political factors and constraints (i.e. the required rate increases to support the 
infrastructure improvements may require a double of current rates, and with uncertainty regarding the 
level of CSO control and capture it would be difficult to justify to their constituents).  Third, the City of 
Indianapolis (Marion County) is probably the furthest along in correcting their CSO problems and 
meeting current regulations.  The CWNS working estimate of needs to bring Indianapolis CSO’s into 
compliance is $781 million, but engineers retained by the city have a more fully developed estimate that 
currently exceed $1.4 billion.  Today, the city is much further along in developing a LTCP with far more 
accurate costs than any other CSO community in Indiana.  As a result the costs submitted in the LTCPs to 
the state as of September 2002 we believe to be unreliable, and since none of the LTCPs have been as 
thoroughly reviewed as Indianapolis’ or approved by IDEM, we concluded that the cost estimates in the 
LTCPs may not be as comprehensive as the estimates in the 2000 CWNS (USEPA 2002a), there we did 
not use the cost estimates provided by LTCPs.   
 
We therefore rely on the modeled costs in the CWNS.  All estimates of needs for Indiana in the CWNS 
and presented in Table A1 are modeled costs.  These costs include a contingency and engineering cost of 
35 percent.  The report included a description of the general approach used by USEPA to model costs for 
CSO abatement.  That description is supplemented here with a more detailed presentation of the modeling 
approach used by the USEPA.     
 
The modeling approach involves use of engineering cost curves to estimate the cost of facilities and 
operations such as sedimentation tanks and disinfection to treat the volume of contaminated runoff released 
through CSO discharges.  Data required to use the cost curves includes population or area served by the 
sewers and outfalls and runoff volumes associated with design storms.   
 
If data on either the population or area served are missing, analysts use the following equation to estimate 
the missing data, where CSPOP is CSO population served and CSAREA is CSO area served: 
 

log(CSPOP) = 1.4464  + 0.8297 * log(CSAREA) 
 
The cost curves are based on the assumption that 85 percent of the volume of wet weather flow will be 
captured and treated.  To estimate these flow volumes, it is necessary to estimate the relationship between 
a design storm and runoff volumes.  To do this the EPA divided the country into six rainfall regions and, 
using regression analysis and 20 years of rainfall data for each region, determined the statistical relationship 
between different design storms and the volume of flow implied by an 85 percent capture rate.  Runoff 
volumes were calculated using a modified rational method formula, where RV equals runoff volume, I is 
an assumed impervious area, RAIN85 equals 85 percent capture rainfall rate, CSAREA equals CSO area 
served: 
 

RV = (0.05 + (0.9 * I)) * RAIN85 * CSAREA * 1/36.84 
 

For all CSO facilities, it was assumed that CSO abatement would be primary clarification and disinfection 
with storage/sedimentation basins.  That is, the costs of CSO abatement were assumed to be the costs of 
primary clarification and disinfection.  These two engineering cost equations were used to estimate CSO 
abatement costs:   
 

COSTsed = 1.35 * VOL0.821 
 

COSTdis = 1.35 * 0.219 * FLOW0.496 
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where COSTsed equals cost for sedimention tanks, VOL0.821 equals net volume requiring new sedimentation 
tank, COSTdis equals cost for disinfection facilities, and FLOW0.496 equals net flow requiring new 
disinfection facilities. 
 
If neither the CSO population served or CSO area served was known, a regression equation was used to 
determine CSO needs:  
 

COSTreg = 7.46 + RPOP * 0.000611 
 

where COSTreg equals need for facilities and RPOP equals community population. 
 

Limitations 
The working estimates of needs for CSO abatement have a number of limitations.  All costs are modeled 
using a general approach that assumes the same type of infrastructure improvements to manage the 
problem.  It is likely, however, that communities will follow different strategies to solve CSO problems.  
To the extent that communities use approaches other than sedimentation and disinfection, the modeled 
estimates may not be appropriate.     
 
Another limitation is that some inputs to the models had to be imputed because of missing data.  For 
example, if data on population or area served were missing, these data were estimated using other 
equations.  Use of more site-specific data, including site-specific runoff data, could improve the quality of 
the needs estimates.    
 
Another limitation is the assumption that a runoff volume capture rate of 85 percent will be sufficient to 
meet water quality objectives.  If higher capture rates eventually are required, costs could increase.  
 

Working Estimate for Wastewater Conveyance and Treatment Facilities  
Estimated capital needs for wastewater conveyance and treatment are based on estimates included in the 
2000 USEPA CWNS (USEPA 2002a) as supplemented with results of a survey of operators of local 
wastewater treatment facilities.  These estimates include needs for secondary and advanced wastewater 
treatment facilities (WWTF), infiltration and inflow correction, sewer replacement and rehabilitation, and 
new collector and interceptor sewers.  These categories of improvements correspond to categories I 
through IV in the CWNS.   
 
The working range of estimates of total capital needs for correction of wastewater conveyance and 
treatment is $3.2 to $2.8 billion dollars (Table A3).  This range includes estimates of capital needs for 
operators of 230 of 433 (53 percent) municipal sewer systems in the state.  The working estimate does not 
include estimates of needs for 203 systems, including any of the systems in the seven counties for which no 
estimates are stated.  The reason this working estimate does not include estimates for 203 systems is that 
operators of those systems did not participate in either the CWNS or the needs survey conducted as part of 
this project.  Across the counties for which estimates are available, needs for wastewater conveyance and 
treatment facilities range from a low of $100,000 in Switzerland County to a high of $1.1 billion in 
Marion County.  Other counties with significant needs include Allen, Lake, and Tippecanoe Counties 
($224.5 million, $327.8 million, and $140.8 million of need, respectively).  The median estimate of needs 
across counties is $7.4 million. 
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The working estimate of $2.9 billion (Table A3, Column a) likely is an underestimate of actual needs 
because it does not include estimates for facilities that did not participate in the needs surveys.  By 
extrapolating average per-capita needs from responses to the CWNS and to our survey to non-
respondents, we developed two alternative estimates of needs.  For example, the CWNS includes no needs 
for Fountain County, but if it is assumed that systems have needs comparable to those that participated in 
the survey, needs could be as high as $13.1 million.  For the entire state, the estimates including 
extrapolation of per capita costs to non-respondents are $3.2 billion and $3.8 billion, respectively (Table 
A3, Columns d and e).   As explained in the following paragraphs, the difference between these estimates 
stems from differences in average per capita needs in the CWNS and average per capita needs based on the 
survey conducted as part of this project.   Although these alternatives potentially account for needs not in 
the working estimate, we do not report them as the working estimate because of the uncertainty associated 
with extrapolating values to survey non-respondents. 
 

Approach 
As noted previously, the working estimate of needs for wastewater conveyance and treatment is based on 
documented needs from the 2000 CWNS that have been supplemented with an additional survey.  As part 
of the 2000 CWNS, IDEM surveyed all 433 public wastewater treatment facilities in Indiana for 
identification and documentation of capital project needs as of January 1, 2000 for the period 2000-2020.  
The total reported need of the WWTF is $1.8 billion.   
 
In the CWNS, however, no estimates of need are available for 58 percent of the local facilities in Indiana.  
Of the 433 facilities, 204 have a listed need of $0, and an additional 49 facilities have no need listed at all.  
Facilities may not have reported needs for several reasons.  IDEM may have lacked information to track 
surveys or, in some cases, facilities may have ceased operation or joined with other systems.  Anecdotal 
evidence reported by project advisors suggests that some operators lack capacity to provide documentation 
or are hesitant to report full project needs to a state regulatory agency for fear of state enforcement action.  
In addition, some communities may not report needs to IDEM because they use sources of financing other 
than the SRF loan programs.  To address the problems of under-reporting of needs and non-responses, we 
initiated a supplemental survey.  The Center for Urban Policy and the Environment sent a survey to all 
433 public WWTF which asked each facility to comment on the magnitude of the IDEM estimate and to 
provide cost estimates for categories I through IV-A of the CWNS.  The IDEM CWNS estimate was 
listed in the survey.  Operators of systems were advised that they could contact representatives from the 
American Council of Engineering Companies (ACEC) Indiana and the Indiana Association of Cities and 
Towns (IACT) for technical assistance in completing their survey.  The surveys were mailed on September 
19, 2002.  A reminder notice was sent on September 30, and the following week research assistant began 
calling facilities to remind them to return the survey.  Finally, IACT sent an email to facilities that had not 
responded on October 22 to encourage participation in the survey.  Surveys were returned from 123 
facilities.  Copies of the survey are included in Appendix B. 
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Table A3:  Wastewater Conveyance and Treatment Facilities Need 
 

County 

Total Need from CWNS 
and Survey Responses 

(a) 

Extrapolated Costs from 
CWNS (Based on Per 

Capita Costs) 
(b) 

Extrapolated Costs from 
Respondents (Based on 

Per Capita Costs) 
(c) 

Total Low Need 
(d) 

Total High Need 
(e) 

 Adams  $200,000  $4,900,000  $14,700,000  $5,100,000  $14,900,000  
 Allen  224,500,000 400,000 1,300,000 224,900,000 225,800,000 
 Bartholomew  64,500,000 500,000 1,400,000 65,000,000 65,900,000 
 Benton  1,600,000 1,000,000 3,200,000 2,600,000 4,800,000 
 Blackford  51,100,000 0 0 51,100,000 51,100,000 
 Boone  3,900,000 200,000 700,000 4,100,000 4,600,000 
 Brown  2,000,000 0 0 2,000,000 2,000,000 
 Carroll  5,000,000 300,000 800,000 5,300,000 5,800,000 
 Cass  3,700,000 400,000 1,200,000 4,100,000 4,900,000 
 Clark  60,400,000 900,000 2,600,000 61,300,000 63,000,000 
 Clay  700,000 4,500,000 13,600,000 5,200,000 14,300,000 
 Clinton  3,500,000 800,000 2,300,000 4,300,000 5,800,000 
 Crawford  2,500,000 1,000,000 3,100,000 3,500,000 5,600,000 
 Daviess  700,000 7,800,000 23,500,000 8,500,000 24,200,000 
 Dearborn  9,200,000 1,900,000 5,900,000 11,100,000 15,100,000 
 Decatur  4,800,000 800,000 2,300,000 5,600,000 7,100,000 
 De Kalb  11,300,000 200,000 600,000 11,500,000 11,900,000 
 Delaware  21,300,000 700,000 2,100,000 22,000,000 23,400,000 
 Dubois  13,700,000 1,100,000 3,200,000 14,800,000 16,900,000 
 Elkhart  6,570,000 19,600,000 59,200,000 26,170,000 65,770,000 
 Fayette  0 7,600,000 22,900,000 7,600,000 22,900,000 
 Floyd  27,300,000 0 0 27,300,000 27,300,000 
 Fountain  0 4,300,000 13,100,000 4,300,000 13,100,000 
 Franklin  0 2,400,000 7,300,000 2,400,000 7,300,000 
 Fulton  6,700,000 400,000 1,300,000 7,100,000 8,000,000 
 Gibson  7,200,000 3,900,000 11,600,000 11,100,000 18,800,000 
 Grant  36,800,000 4,900,000 14,700,000 41,700,000 51,500,000 
 Greene  4,400,000 3,700,000 11,100,000 8,100,000 15,500,000 
 Hamilton  61,200,000 5,200,000 15,700,000 66,400,000 76,900,000 
 Hancock  12,800,000 0 0 12,800,000 12,800,000 
 Harrison  3,800,000 200,000 600,000 4,000,000 4,400,000 
 Hendricks  36,100,000 4,700,000 14,700,000 40,800,000 50,800,000 
 Henry  10,200,000 1,700,000 5,000,000 11,900,000 15,200,000 
 Howard  13,800,000 400,000 1,300,000 14,200,000 15,100,000 
 Huntington  5,800,000 8,000,000 24,000,000 13,800,000 29,800,000 
 Jackson  28,200,000 700,000 2,000,000 28,900,000 30,200,000 
 Jasper  4,600,000 300,000 1,000,000 4,900,000 5,600,000 
 Jay  8,530,000 1,000,000 3,100,000 9,530,000 11,630,000 
 Jefferson  18,500,000 0 0 18,500,000 18,500,000 
 Jennings  6,900,000 1,900,000 5,800,000 8,800,000 12,700,000 
 Johnson  28,400,000 4,400,000 13,100,000 32,800,000 41,500,000 
 Knox  27,400,000 0 0 27,400,000 27,400,000 
 Kosciusko  16,900,000 2,200,000 6,700,000 19,100,000 23,600,000 
 La Grange  21,000,000 1,300,000 4,000,000 22,300,000 25,000,000 
 Lake  327,800,000 19,900,000 59,900,000 347,700,000 387,700,000 
 La Porte  6,500,000 17,900,000 53,900,000 24,400,000 60,400,000 
 Lawrence  6,600,000 2,400,000 7,200,000 9,000,000 13,800,000 
 Madison  7,600,000 39,300,000 118,700,000 46,900,000 126,300,000 
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Table A3:  Wastewater Conveyance and Treatment Facilities Need 

 

County 

Total Need from CWNS 
and Survey Responses 

(a) 

Extrapolated Costs from 
CWNS (Based on Per 

Capita Costs) 
(b) 

Extrapolated Costs from 
Respondents (Based on 

Per Capita Costs) 
(c) 

Total Low Need 
(d) 

Total High Need 
(e) 

 Marion  $1,056,000,000  $1,300,000  $4,000,000  $1,057,300,000  $1,060,000,000  
 Marshall  37,600,000 300,000 800,000 37,900,000 38,400,000 
 Martin  3,000,000 400,000 1,300,000 3,400,000 4,300,000 
 Miami  17,500,000 700,000 2,200,000 18,200,000 19,700,000 
 Monroe  33,800,000 1,900,000 5,700,000 35,700,000 39,500,000 
 Montgomery  3,200,000 500,000 1,600,000 3,700,000 4,800,000 
 Morgan  16,800,000 5,000,000 15,000,000 21,800,000 31,800,000 
 Newton  7,700,000 0 0 7,700,000 7,700,000 
 Noble  14,200,000 2,800,000 8,300,000 17,000,000 22,500,000 
 Ohio  3,300,000 0 0 3,300,000 3,300,000 
 Orange  700,000 2,300,000 7,100,000 3,000,000 7,800,000 
 Owen  2,005,000 0 0 2,005,000 2,005,000 
 Parke  1,600,000 0 0 1,600,000 1,600,000 
 Perry  0 3,600,000 11,000,000 3,600,000 11,000,000 
 Pike  4,300,000 0 0 4,300,000 4,300,000 
 Porter  29,500,000 12,800,000 38,600,000 42,300,000 68,100,000 
 Posey  12,500,000 500,000 1,600,000 13,000,000 14,100,000 
 Pulaski  0 400,000 1,100,000 400,000 1,100,000 
 Putnam  11,400,000 900,000 2,700,000 12,300,000 14,100,000 
 Randolph  0 3,400,000 10,300,000 3,400,000 10,300,000 
 Ripley  14,700,000 600,000 1,900,000 15,300,000 16,600,000 
 Rush  70,000 2,800,000 8,600,000 2,870,000 8,670,000 
 St. Joseph  85,500,000 400,000 1,300,000 85,900,000 86,800,000 
 Scott  6,100,000 0 0 6,100,000 6,100,000 
 Shelby  57,200,000 700,000 2,200,000 57,900,000 59,400,000 
 Spencer  10,200,000 1,200,000 3,700,000 11,400,000 13,900,000 
 Starke  400,000 1,100,000 3,200,000 1,500,000 3,600,000 
 Steuben  9,800,000 1,300,000 3,900,000 11,100,000 13,700,000 
 Sullivan  7,500,000 2,200,000 6,600,000 9,700,000 14,100,000 
 Switzerland  100,000 600,000 1,800,000 700,000 1,900,000 
 Tippecanoe  140,800,000 0 0 140,800,000 140,800,000 
 Tipton  2,600,000 0 0 2,600,000 2,600,000 
 Union  1,500,000 0 0 1,500,000 1,500,000 
 Vanderburgh  50,800,000 0 0 50,800,000 50,800,000 
 Vermillion  1,000,000 500,000 1,400,000 1,500,000 2,400,000 
 Vigo  900,000 29,400,000 88,700,000 30,300,000 89,600,000 
 Wabash  13,300,000 5,200,000 15,800,000 18,500,000 29,100,000 
 Warren  1,600,000 600,000 1,900,000 2,200,000 3,500,000 
 Warrick  24,300,000 200,000 600,000 24,500,000 24,900,000 
 Washington  400,000 2,300,000 6,900,000 2,700,000 7,300,000 
 Wayne  33,300,000 2,200,000 6,500,000 35,500,000 39,800,000 
 Wells  2,100,000 3,800,000 11,600,000 5,900,000 13,700,000 
 White  43,400,000 1,500,000 4,400,000 44,900,000 47,800,000 
 Whitley  0 4,000,000 12,000,000 4,000,000 12,000,000 
 Total  $2,988,900,000  $283,100,000  $854,700,000  $3,272,000,000  $3,843,600,000  
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We used the results of this survey to update and supplement the estimates of needs from the CWNS in the 
following ways: 
 

1. If a facility returned a survey with a needs estimate the same as IDEM, the IDEM number was 
used for that facility.  For example, eleven facilities reported that their cost estimates from IDEM 
were correct and gave no separate estimate.  If the IDEM estimate was $0, that number was 
carried through to the county total and was not adjusted. 

 
2. If a facility reported a number, either larger or smaller, different than the IDEM estimate, that 

number from our survey was used without adjustment in place of the IDEM estimate.  In general, 
among communities that responded both to the CWNS and our survey, the estimates of needs in 
our survey were higher. 

 
3. If a facility reported an estimate but cited a CSO LTCP as their basis for the estimate, that facility’s 

estimate was adjusted by subtracting out the costs based on the LTCP because CSOs needs are 
reported separately.  Use of CSO costs within the wastewater category potentially would be 
double-counting.  Although the EPA does recognize that some wastewater treatment costs and 
CSO costs can over-lap, we had no basis for determining which CSO LTCP costs to apportion to 
CSOs and which to apportion to the WWTF.  Therefore, we did not use any costs based on 
LTCPs.  If a facility’s entire costs were based on a LTCP, those costs were not used and were 
substituted with the IDEM estimate.  However, there were some WWTF that reported only a 
portion of their needs based on a LTCP; in this instance, the balance of costs (total minus LTCP 
based costs) were reported for that facility. 

 
4. The working estimate includes no needs for facilities that did not respond to either survey.  For 

the alternative estimates that estimate a need for non-respondents, we used the following methods 
to extrapolate costs:  

 
a. One alternative involved extrapolating the per capita cost estimate from the CWNS to 

communities that had either $0 need or no need listed.  The per capita cost was multiplied 
by the population served by each facility.   

b. Another alternative involved extrapolating the per capita cost from our survey.  This 
alternative resulted in a higher estimate because the average per capita need among 
respondents to our survey was higher than the average per capita need in the CWNS.   

 

Limitations 
The working estimate has a number of limitations.  The main limitation is that no needs are reported for 
47 percent of the facilities.  Although the CWNS estimates were supplemented with the results of a new 
survey, many facilities did not respond.  Because it is unlikely that all of the non-respondents to both 
surveys actually have no needs, the working estimate may be low.  The alternative estimates address this 
problem, but extrapolation of needs to non-respondents introduces other problems such as assuming needs 
where none may exist. 
 
A second limitation concerns the quality of the estimates.  USEPA requires that facilities document 
estimates included in the CWNS; our survey did not require the same level of documentation.  For 
facilities that responded to both surveys, needs reported in our survey generally were higher.  The 
uncertainty associated with the estimates has not been quantified.     
 
Operators of facilities who responded generally provided a number of useful comments relative to the 
problem of determining needs for facilities.  A list of their comments is contained in the Appendix. 
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Working Estimate of Needs for Septic System Remediation 
Estimated capital needs for septic system improvements are based on estimates of the number of failing 
septic systems within counties and the costs for remediating or rehabilitating failing systems as reported in a 
survey of local public health officials.  Because needs for rehabilitation and remediation of septic systems 
generally are not included in the 2000 CWNS, data from the CWNS could not be used as the basis for the 
estimates.    
 
Estimates of total capital needs for septic system improvements range from $1.5 billion to $2.3 billion, 
depending on assumptions about costs for remediation of individual systems (Table A4).  If estimates are 
based on the lower range of costs reported by local officials, the needs for septic systems range from a low 
of approximately $20,000 in Decatur County to a high of $333.6 million in Marion County (Table A4, 
Column a).  The median estimate of needs across counties is $9.9 million.   If estimates are based on the 
upper range of costs reported by local officials, the needs for septic systems range from a low of 
approximately $40,000 in Decatur County to a high of $333.6 million in Marion County (Table A4, 
Column b).  The median estimate of needs across counties in this scenario is $15.9 million.   
 
We report the range of $1.5 to $2.3 billion as the working estimate for rehabilitation of septic systems 
because of the uncertainty associated with the higher costs and to avoid overestimating costs.  Details about 
the approach to estimating costs and the rationale for use of the lower estimate are provided in the 
following paragraphs. 
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Table A4: Septic System Remediation Needs 

 

County 
Total Low Cost from Survey Responses 

(a) 
Total High Cost from Survey Responses 

(b) 
Adams $4,700,000  $29,300,000  
Allen 84,400,000 281,300,000 
Bartholomew 5,700,000 6,400,000 
Benton 2,200,000 3,100,000 
Blackford 2,800,000 3,200,000 
Boone 15,900,000 15,900,000 
Brown 17,400,000 23,200,000 
Carroll 12,100,000 16,000,000 
Cass 11,200,000 16,900,000 
Clark 14,100,000 21,200,000 
Clay 8,500,000 13,300,000 
Clinton 7,600,000 10,900,000 
Crawford 5,100,000 7,900,000 
Davies 9,000,000 14,100,000 
Dearborn 4,000,000 16,300,000 
Decatur 0.02 0.04 
De Kalb 10,000,000 14,700,000 
Delaware 17,000,000 25,800,000 
Dubois 9,900,000 24,200,000 
Elkhart 40,000,000 63,000,000 
Fayette 1,600,000 1,600,000 
Floyd 21,000,000 21,000,000 
Fountain 4,000,000 6,900,000 
Franklin 13,300,000 26,300,000 
Fulton 10,800,000 13,700,000 
Gibson 12,400,000 17,000,000 
Grant 13,800,000 20,400,000 
Greene 11,900,000 17,800,000 
Hamilton 18,300,000 28,200,000 
Hancock 14,800,000 22,300,000 
Harrison 20,000,000 20,000,000 
Hendricks 22,300,000 35,400,000 
Henry 11,900,000 18,900,000 
Howard 15,100,000 22,800,000 
Huntington 7,100,000 11,400,000 
Jackson 8,800,000 13,500,000 
Jasper 1,200,000 2,300,000 
Jay 5,400,000 8,700,000 
Jefferson 7,500,000 11,800,000 
Jennings 8,600,000 13,900,000 
Johnson 7,000,000 12,200,000 
Knox 7,700,000 12,400,000 
Kosciusko 28,900,000 46,400,000 
La Grange 19,800,000 19,800,000 
Lake 19,400,000 30,500,000 
La Porte 18,300,000 25,200,000 
Lawrence 13,000,000 20,900,000 
Madison 86,400,000 151,200,000 
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Table A4: Septic System Remediation Needs 
 

County 
Total Low Cost from Survey Responses 

(a) 
Total High Cost from Survey Responses 

(b) 
Marion $33,700,000  $333,700,000  
Marshall 14,500,000 22,300,000 
Martin 5,400,000 5,400,000 
Miami 500,000 800,000 
Monroe 16,600,000 16,600,000 
Montgomery 1,600,000 1,600,000 
Morgan 18,100,000 28,400,000 
Newton 5,700,000 8,300,000 
Noble 7,600,000 7,600,000 
Ohio 1,700,000 2,800,000 
Orange 5,900,000 9,500,000 
Owen 26,800,000 26,800,000 
Parke 7,900,000 11,700,000 
Perry 600,000 1,000,000 
Pike 5,500,000 8,900,000 
Porter 20,800,000 32,000,000 
Posey 33,600,000 41,400,000 
Pulaski 1,000,000 1,100,000 
Putnam 4,000,000 5,000,000 
Randolph 23,800,000 23,800,000 
Ripley 8,600,000 13,100,000 
Rush 31,800,000 104,000,000 
St. Joseph 31,100,000 51,300,000 
Scott 0 0 
Shelby 20,000,000 50,800,000 
Spencer 20,400,000 29,600,000 
Starke 11,000,000 17,700,000 
Steuben 9,300,000 9,500,000 
Sullivan 5,500,000 8,800,000 
Switzerland 4,500,000 5,400,000 
Tippecanoe 25,900,000 25,900,000 
Tipton 1,500,000 1,800,000 
Union 4,200,000 4,200,000 
Vanderburgh 15,700,000 24,800,000 
Vermillion 5,800,000 9,200,000 
Vigo 22,600,000 32,400,000 
Wabash 783,750 783,750 
Warren 2,500,000 3,500,000 
Warrick 12,500,000 30,000,000 
Washington 9,400,000 14,600,000 
Wayne 11,600,000 24,200,000 
Wells 8,000,000 11,900,000 
White 24,100,000 25,800,000 
Whitley 1,700,000 3,300,000 
Total $1,535,700,000  $2,350,500,000  
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Approach 
The general approach to estimating needs for remediation of failing septic systems involved determining 
the number or percentage of failing systems in a county and multiplying that number times an estimated 
cost of remediation.  To account for uncertainty associated with costs of remediation, alternative estimates 
were developed using a range of reported costs.  In addition, county specific data, including the number of 
septic systems within incorporated municipalities and in unsewered, unincorporated communities, were 
used to determine types of remediation strategies. 
 
The primary source of data used to develop the estimates came from a survey sent to all county health 
departments.  An initial survey was sent in June, 2002.  At the suggestion of county health officials a 
second, more detailed survey was sent in July asking them to estimate:  the total number of septic systems 
and non-systems in the county, the total number of failing systems according to the Indiana State 
Department of Health definition of failing septic systems (410 IAC 6-8.1-8) in both the unincorporated 
county and municipalities, the most likely remedy to fix failing systems, and the estimated range of costs 
per selected remedy.  (Both surveys are included in Appendix C.)  A non-system is a sewage disposal 
system that is not a proper septic system, such as a pipe running from a residence to a ditch, disposing of 
raw sewage into a waterway.  The health departments that did not initially respond to the survey were 
called and sent an additional survey.  Response rate for the survey was 51 percent.   
 
Based on survey responses, the needs for remedying failing systems were determined using the following 
method: 
 

1. For counties that provided both an estimate of failing systems and an estimate of costs, the 
estimated number of failing septic systems and non-systems in the county was multiplied by the 
cost estimate given in the survey.   

 
2. Survey responses were used to determine the mean percentage of failing systems in counties (32.7 

percent) and municipalities (7.3 percent), and the mean low ($4,647) and mean high ($7,453) costs 
of correcting failing septic systems. 

 
3. Because of limited resources in tracking septic system installations and repair information, not all 

counties were able to provide information on all requested items.  In the cases of missing 
information, the following guidelines were used. 

 
a. If no number of failing systems was provided, the mean percentage of failing systems (32.7 

percent) from survey respondents was substituted for the missing estimate.   
 
b. If no cost estimate to remediate failing septic systems (or non-systems) was provided, the 

mean low and high cost estimates ($4,647 and $7,453, respectively) were substituted for 
the missing cost estimates. 

 
c. If a range of failing systems was reported, the low number of failing systems was multiplied 

by the low cost estimate, and the same done for the high numbers of failing systems. 
 
d. If a county did not provide an estimate for the total number of septic systems in the 

county, but did provide an estimate on the percentage of failing septic systems in the 
county, then the 1990 Census number for the number of septic systems in the county was 
used to determine the number of failing systems. 

 
4.  A similar method was followed in estimating the number of failing septic systems for municipalities 

that did not provide an estimate for the number of failing septic systems in their jurisdiction.  In 
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those instances, we 7.3 percent (the mean percentage from our survey) as the percentage of failing 
systems for those municipalities.  We used the cost estimates provided by the counties and 
municipalities, if provided, or the mean average of the high and low cost estimates from our 
survey. 

 
In the case of counties that did not respond to the survey, cost estimates were derived from extrapolating 
the number of failing systems and the cost to remedy the failures from counties that did fully respond to 
the survey.  Completed surveys were used to derive the mean percentage of failing septic systems in the 
county and municipalities, and the mean low and high costs for remedying the failing systems.   
 
For the counties that did not respond to the survey, the following method was used to extrapolate costs: 
 

1. The 1990 Census figures for sewage disposal by septic systems, cesspools, and other means was 
used to determine the number of septic systems in the county excluding municipalities and the 
unsewered communities from the Indiana State Department of Health Unsewered Community 
Report.  Because the 2000 Census did not include the question of sewage disposal, the 1990 
figures are the most recent numbers available.   

 
2. The number of septic systems from the 1990 Census was multiplied by the mean percentage 

failing systems from the survey responses to estimate the number of failing systems in the county 
(32.7 percent). 

 
3. The estimate of failing systems was multiplied by the mean low ($4,647) and mean high ($7,453) 

cost estimates for the survey responses to estimate costs to remedy failing systems in the county.   
 

4. A similar method was followed for the municipalities.  The 1990 Census numbers for septic 
systems in municipalities, 7.3 percent, was multiplied by the mean percentage failing systems to 
estimate failing systems, then by the mean low and high cost estimates. 

 
A second data set used to estimate costs to correct failing systems and non-systems in counties was the 
Unsewered Community Survey Report.  This report, conducted by the Rural Community Assistance Program 
(RCAP) and the Indiana State Department of Health, surveyed counties to identify communities with 
wastewater disposal problems.  The report lists the top ten unsewered communities with “outstanding 
sewage disposal problems.”  RCAP estimates that the communities in the survey report have sewage 
problems that can be resolved only by installing sewers.  RCAP’s research has shown that an average cost 
to install sewer hook-ups is $10,000 to $15,000 per home.   
 
Because the report provides a list of communities with outstanding sewage disposal problems the decision 
was made to deal with the unsewered communities separately from the Census figures or the self-reported 
county estimates.  The unsewered communities provide another level of cost estimation that is absent from 
the county estimates.  
 
For the counties that did respond to our 2002 survey, we used their estimates for septic systems and 
developed an estimate of the cost (in 2002 dollars) to bring their unsewered communities into compliance.  
Following is a description of the steps undertaken to develop these estimates. Following is a description of 
the steps undertaken to develop these estimates. 
 

1. The number of septic failures reported to our survey was divided by the number of septic systems 
to determine percentage of failing systems in the county (failing systems). 
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2. The number of unsewered residences from the unsewered community report in the county was 
multiplied by the percentage of failing systems; this figure was then subtracted from the county 
estimate of failing systems. 

 
3. The number of reported failing systems minus the number of failing unsewered community 

systems was multiplied by the cost estimates provided by the county to obtain a range of needs. 
 

4. The number of unsewered community septic systems that were assumed to be failing systems was 
multiplied by the mid-point, $12,500, of RCAP sewer cost estimates ($10,000 to $15,000).  The 
balance of communities in the unsewered community report was not used in any cost estimate 
capacity; they were assumed to be either functioning properly or remedied by a means other than 
sewer hook-up. 

 
For example, Owen County reported an estimated 15,000 septic systems and non-systems in the county, 
with an estimated 4,500 failed systems.  To apportion the same number of failing systems to the unsewered 
communities, the percent failed systems (30 percent) in the county was multiplied by the 1,894 unsewered 
communities to determine the number of systems (568) to be subtracted from the number of self-reported 
failed systems.  The cost estimates for Owen County are based on 3,932 failings systems at a $5,000 per 
system cost estimate and 568 unsewered communities at a cost of $12,5000 per sewer connection. 
 
For the counties that did not respond to the survey, a similar method as above was used to adjust for the 
unsewered communities.  However, the percentage failing systems was determined by using the mean 
failing percentage of 32.7 to estimate the number of failing systems in the county.  Although RCAP staff 
believe that a higher percentage of the communities on the list would experience a higher percentage of 
system failures than 32 percent, this figure represents a conservative approach to estimating costs for the 
unsewered communities.  From that point forward, the same method was used to estimate costs for non-
reported counties and unsewered communities.   
 

Limitations 
Cost estimation for correcting septic system problems was limited by several factors.  First, not all counties 
that responded to the survey were able to estimate either number of septic systems or failing systems in that 
county.  Few counties have the resources to track septic system location or permit issuance for septic 
repair.  With the exception of a few counties, all survey responses are based on estimates, and not on a firm 
number of septic systems.  Additionally, not all counties were able to estimate costs to remedy their septic 
system failures.  These limitations mean that the estimates rely primarily on professional judgment and not 
on field surveys or inspections of facilities.  Because the estimated costs to rehabilitate or remediate the 
failing community septic systems are not based on field inspections, the uncertainty associated with the 
estimates cannot be quantified. 
 
Of the counties that responded to the sewer survey, the range of septic system failures if 0 percent to 75 
percent of all systems.  The decision to apply the mean percent failure, 32.7 percent, to the remainder of 
the counties in the state assumes that these counties will all have the same proportion of failed systems.  
Obviously, this will not be the case, as evidenced by those counties who did return their survey.  In the 
absence of better data the mean percent failure is the best estimate of failing systems available.  An 
additional limitation is that the system failures are based on 1990 Census data.  Because counties historically 
have not, or could not, track septic system permits, we were unable to project the growth of the number 
of septic systems figures from 1990 to the present.  
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Working Estimate of Capital Needs for Stormwater Infrastructure 
Estimated capital needs for stormwater infrastructure, exclusive of costs of correction of combined sewer 
overflows (CSO), depend on assumptions about the level of service required to achieve goals for 
management of both stormwater quantity and quality.  The estimates presented here represent the 
magnitude of capital investments supported by levels of debt service associated with different programmatic 
levels of service.  These estimates are the marginal investments required to move from the incidental or 
baseline level of service to higher levels of service that address water quality objectives.  An incidental level 
involves only reactive maintenance and no systematic capital improvement program.  Examples of 
particular activities associated with different levels of service are described in the following discussion of the 
general approach used to develop the estimates.   
 
Total estimated capital needs for Indiana for four levels of service above incidental (baseline) levels of 
service are as follows (Table A5):  
 

• $200.3 million for an increase in level of service from incidental (baseline) to minimum, which 
involves increased programmatic activity such as improved maintenance of right of ways, but no 
systematic capital improvements or water quality programs; 

 
• $299.0 million for an increase in level of service from incidental (baseline) to moderate, which 

involves minor capital programs and general upgrades of facilities; 
 

• $447.0 million for an increase in level of service from incidental (baseline) to advanced, which 
involves more capital improvements to achieve some water quality objectives; and  

 
• $545.7 million for an increase in level of service from incidental (baseline) to exceptional, which 

involves comprehensive capital improvement programs to achieve water quality objectives. 
 

The estimated need associated with an increase in level of service from incidental to advanced (that is, 
$447.0 million) is considered the most plausible working estimate and is used for purposes of aggregating 
costs across all infrastructure categories.  We used this estimate because the advanced level of service is 
associated with some programs to manage stormwater quality, which is the objective of ongoing Phase 1 
and Phase 2 stormwater programs, and because it is unlikely that all jurisdictions in Indiana will move to an 
exceptional level of service during the next 20 years.    
 
For the increase in level of service from incidental to advanced, approximately two-thirds (66 percent) of 
these needs are associated with incorporated places.  Approximately one-third of these needs are for areas 
under the jurisdiction of counties outside the boundaries of incorporated places.   
 
Within the range of estimates of needs for the advanced level of service, the total estimated needs for 
individual counties (including incorporated places within their boundaries) range from a low of 
approximately $460,000 in Union County for an increase in level of service from incidental to moderate to 
a high of $126.3 million in Marion County (Table A5).   
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Table A5:  Stormwater Infrastructure Needs 

 

County 

Capital Incidental 
Baseline LOS 

(a) 

Capital Needs 
Minimum LOS 

(b) 

Capital Needs 
Moderate LOS 

(c) 

Capital Needs 
Advanced LOS 

(d) 

Capital Needs 
Exceptional LOS 

(e) 
Adams $600,000 $600,000 $1,300,000 $2,500,000 $3,200,000 
Allen 4,700,000 5,000,000 11,000,000 20,500,000 26,800,000 
Bartholomew 1,000,000 1,000,000 2,200,000 4,100,000 5,400,000 
Benton 200,000 200,000 500,000 900,000 1,200,000 
Blackford 200,000 200,000 500,000 900,000 1,200,000 
Boone 600,000 600,000 1,400,000 2,600,000 3,400,000 
Brown 100,000 100,000 300,000 600,000 700,000 
Carroll 300,000 300,000 600,000 1,100,000 1,500,000 
Cass 500,000 500,000 1,200,000 2,200,000 2,800,000 
Clark 1,700,000 2,000,000 4,000,000 7,500,000 9,800,000 
Clay 400,000 400,000 800,000 1,500,000 2,000,000 
Clinton 400,000 400,000 900,000 1,700,000 2,200,000 
Crawford 300,000 300,000 600,000 1,100,000 1,500,000 
Daviess 500,000 500,000 1,200,000 2,300,000 3,000,000 
Dearborn 1,100,000 1,000,000 2,600,000 4,800,000 6,300,000 
Decatur 300,000 300,000 800,000 1,400,000 1,800,000 
De Kalb 700,000 700,000 1,600,000 3,000,000 4,000,000 
Delaware 1,300,000 1,000,000 3,000,000 5,600,000 7,300,000 
Dubois 1,000,000 1,000,000 2,400,000 4,500,000 5,800,000 
Elkhart 2,700,000 3,000,000 6,300,000 11,700,000 15,300,000 
Fayette 200,000 200,000 500,000 1,000,000 1,300,000 
Floyd 1,000,000 1,000,000 2,400,000 4,400,000 5,700,000 
Fountain 300,000 300,000 600,000 1,200,000 1,600,000 
Franklin 400,000 400,000 1,000,000 1,800,000 2,400,000 
Fulton 500,000 500,000 1,100,000 2,000,000 2,700,000 
Gibson 800,000 800,000 1,900,000 3,500,000 4,500,000 
Grant 1,100,000 1,000,000 2,500,000 4,600,000 6,100,000 
Greene 500,000 500,000 1,100,000 2,100,000 2,700,000 
Hamilton 2,000,000 2,000,000 4,700,000 8,700,000 11,400,000 
Hancock 600,000 600,000 1,400,000 2,600,000 3,500,000 
Harrison 600,000 600,000 1,400,000 2,500,000 3,300,000 
Hendricks 1,400,000 1,000,000 3,200,000 5,900,000 7,700,000 
Henry 600,000 600,000 1,300,000 2,400,000 3,200,000 
Howard 1,000,000 1,000,000 2,400,000 4,400,000 5,700,000 
Huntington 700,000 700,000 1,600,000 3,000,000 3,900,000 
Jackson 700,000 700,000 1,600,000 3,000,000 3,900,000 
Jasper 800,000 800,000 1,800,000 3,300,000 4,300,000 
Jay 400,000 400,000 900,000 1,700,000 2,200,000 
Jefferson 600,000 600,000 1,400,000 2,600,000 3,500,000 
Jennings 400,000 400,000 800,000 1,500,000 2,000,000 
Johnson 1,300,000 1,000,000 3,100,000 5,800,000 7,600,000 
Knox 800,000 800,000 1,800,000 3,400,000 4,400,000 
Kosciusko 1,100,000 1,000,000 2,700,000 4,900,000 6,400,000 
La Grange 600,000 600,000 1,400,000 2,500,000 3,300,000 
Lake 6,200,000 6,000,000 14,400,000 26,700,000 34,900,000 
La Porte 1,700,000 2,000,000 4,000,000 7,400,000 9,600,000 
Lawrence 700,000 700,000 1,600,000 3,000,000 3,900,000 
Madison 1,500,000 2,000,000 3,500,000 6,500,000 8,500,000 
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Table A5:  Stormwater Infrastructure Needs 

 

County 

Capital Incidental 
Baseline LOS 

(a) 

Capital Needs Minimum 
LOS 
(b) 

Capital Needs Moderate 
LOS 
(c) 

Capital Needs Advanced 
LOS 
(d) 

Capital Needs 
Exceptional LOS 

(e) 
Marion $8,700,000  $126,300,000  $126,300,000  $126,300,000  $126,300,000  
Marshall 800,000 800,000 1,900,000 3,500,000 4,600,000 
Martin 500,000 500,000 1,100,000 2,100,000 2,700,000 
Miami 500,000 500,000 1,300,000 2,300,000 3,000,000 
Monroe 1,200,000 1,000,000 2,900,000 5,400,000 7,100,000 
Montgomery 500,000 500,000 1,300,000 2,300,000 3,000,000 
Morgan 800,000 800,000 1,800,000 3,300,000 4,300,000 
Newton 400,000 400,000 1,000,000 1,900,000 2,400,000 
Noble 700,000 700,000 1,600,000 3,000,000 3,900,000 
Ohio 100,000 100,000 300,000 600,000 800,000 
Orange 300,000 300,000 700,000 1,400,000 1,800,000 
Owen 200,000 200,000 400,000 700,000 900,000 
Parke 200,000 200,000 500,000 900,000 1,200,000 
Perry 400,000 400,000 800,000 1,600,000 2,100,000 
Pike 400,000 400,000 1,000,000 1,800,000 2,400,000 
Porter 2,200,000 2,000,000 5,200,000 9,700,000 12,600,000 
Posey 300,000 300,000 800,000 1,500,000 2,000,000 
Pulaski 400,000 400,000 800,000 1,600,000 2,000,000 
Putnam 400,000 400,000 900,000 1,700,000 2,200,000 
Randolph 300,000 300,000 700,000 1,200,000 1,600,000 
Ripley 600,000 600,000 1,400,000 2,600,000 3,400,000 
Rush 200,000 200,000 500,000 900,000 1,200,000 
St. Joseph 3,100,000 3,000,000 7,200,000 13,300,000 17,500,000 
Scott 400,000 400,000 1,000,000 1,900,000 2,400,000 
Shelby 400,000 400,000 1,000,000 1,900,000 2,500,000 
Spencer 500,000 500,000 1,200,000 2,300,000 3,000,000 
Starke 400,000 400,000 900,000 1,700,000 2,200,000 
Steuben 600,000 600,000 1,300,000 2,400,000 3,200,000 
Sullivan 400,000 400,000 900,000 1,600,000 2,100,000 
Switzerland 400,000 400,000 800,000 1,500,000 2,000,000 
Tippecanoe 1,400,000 1,000,000 3,400,000 6,300,000 8,200,000 
Tipton 200,000 200,000 400,000 800,000 1,100,000 
Union 100,000 100,000 200,000 500,000 600,000 
Vanderburgh 1,700,000 2,000,000 3,900,000 7,200,000 9,400,000 
Vermillion 300,000 300,000 700,000 1,300,000 1,700,000 
Vigo 1,400,000 1,000,000 3,300,000 6,100,000 8,000,000 
Wabash 600,000 600,000 1,400,000 2,700,000 3,500,000 
Warren 200,000 200,000 400,000 700,000 900,000 
Warrick 900,000 900,000 2,200,000 4,000,000 5,300,000 
Washington 400,000 400,000 1,000,000 1,800,000 2,300,000 
Wayne 800,000 800,000 1,900,000 3,500,000 4,500,000 
Wells 500,000 500,000 1,100,000 2,100,000 2,700,000 
White 400,000 400,000 1,000,000 1,900,000 2,400,000 
Whitley 500,000 500,000 1,200,000 2,300,000 3,000,000 
Total $82,800,000  $199,600,000  $298,900,000  $447,000,000  $545,400,000  
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Approach 
The general approach to estimating stormwater needs involved: 
 

• estimating the total developed acreage in each county,  
• multiplying the acreage times the annual program cost per acre associated with different levels of 

service for stormwater management, and  
• estimating the capital needs implied by the annual program costs.   
 

The rationale for this approach is that capital costs for stormwater management are a function of the 
volume of runoff to be managed which, in turn, is a function of the impervious area or developed acreage 
in each jurisdiction.  The key assumptions in this approach are that typical costs for stormwater 
management programs reported in the literature, including average levels of debt service as a proportion of 
programmatic budgets, are relevant to and applicable in Indiana.  Details on each of these three general 
steps, including the assumptions made in each case, are provided below.   
 
Estimates of developed acres by county were produced from a land cover database maintained by 
researchers at the Center for Urban Policy and the Environment (Center).  The Center’s land use cover 
database was created from satellite imagery from 2000 from the Thematic Mapper ™ and Enhanced 
Thematic Mapper Plus (ETM+) sensors on the Landsat series of earth observation satellites.  An 
unsupervised computerized classification system was used to classify spectral images for 30 meter by 30 
meter areas into one of 16 different land cover classes, including high- and low-density development and 
roads and interstates.  A detailed description of the methods used in the classification system is provided in 
Wilson & Lindsey (unpublished).  Information on county and municipal boundaries was taken from the 
U.S. Bureau of the Census 2000 generalized Tiger Files.  Researchers used a geographic information 
system (GIS) to integrate the land cover data with county and municipal boundaries and to determine the 
developed area by jurisdiction.   
 
The estimates of developed acres from the satellite imagery are essentially measures of different types of 
impervious land cover and are not measures of acres in different types of land use such as residential, 
commercial, or industrial.  For this application, all of the area classified as high- or low-density 
development or roads and interstates was considered developed land.  In general, estimates of developed 
land from satellite imagery are underestimates of the area of land in developed uses according to planning 
classifications because they reflect only estimates of impervious surfaces.  For example, in a residential 
subdivision of homes on one acre, the satellite imagery classifies only the rooftops and driveways as 
developed, and it classifies yards as grassland or forest.  We used this approach to estimate developed 
acreage in Indiana because detailed land use maps for the state are not available and because this approach 
was the most efficient.  
 
Estimates of annual costs per developed acre for stormwater management are based on ranges for typical 
stormwater programs published by the American Public Works Association (Treadway & Reese, 2000).  
Treadway & Reese (2000) identify five hierarchical or cumulative levels of service ranging from incidental 
to exceptional (Table A6).  As noted above, the incidental level of service involves only maintenance in 
reaction to problems, regulation only as part of other local programs, no systematic capital improvement 
program, and no water quality programs.  Because most jurisdictions in Indiana presently are believed to 
be providing an incidental level of service, the incidental level of service is considered the baseline.  Water 
quality concerns, which are the focus of new Phase I and Phase II initiatives and are of great concern to 
local officials, are associated only with advanced and exceptional levels of service.   
 
For each of the five levels of service, Treadway & Reese (2000) present a range of costs (Table A6).  To 
develop the estimates presented herein for all levels of service other than exceptional, we used the 
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midpoint of each range.  For the exceptional level of service, the stormwater program cost per acre used in 
the analysis was $150 per developed acre.   
 
Treadway & Reese (2000) do not specify typical capital costs associated with each of the five levels of 
service in their original paper, but Reese (personal communication, October 2002) estimates that 25 
percent of a typical annual program budget is for capital costs or debt service.  This estimate was used to 
determine the capital needs associated with moving from an incidental level of service to higher levels of 
service.  That is, we assumed that 25 percent of the annual program cost for each level of service was 
annual capital debt service.  Then, assuming a 20-year time horizon and a 5 percent interest rate, we 
calculated the present value of the annual debt service.  For each level of service above incidental, the 
present value estimates of need that are presented are marginal needs.  That is, the estimates are exclusive 
of needs calculated for the incidental (baseline) level of service.  The example below illustrates this 
approach. 
 

Table A6: Typical Costs of Stormwater Management Programs (Treadway & Reese, 2000). 
 

Program Level 
Estimated Program Cost  

$ / Acre /Year 
Cost Used in Analysis 

$ / Acre / Year  Typical Program Features 

Incidental (baseline) $15-$30 $22.50 
Reactive incidental maintenance, and regulation as part of other 
programs 

Minimum $30-$60 $45 
Add:  right-of-way maintenance, better regulation and inspection, 
more staff, and erosion control 

Moderate $60-$90 $75 
Add:  additional maintenance programs and levels of service, 
better regulation and inspection, some planning, minor capital 
programs, and general upgrade of capabilities 

Advanced $90-$150 $120 

Add:  maintenance (of some sort) of the whole system, master 
planning, regional treatment, some water quality, data collection, 
multi-objective planning, strong control of development and other 
programs, and utility funding 

Exceptional More than $150 $150 
Add:  stormwater quality, advanced flood control, advanced levels 
of service for maintenance, more important aesthetics, and public 
programs 

 
Source:  Adapted from APWA Reporter, February 2000, p. 13. 

 
In Adams County, including incorporated areas, the total number of developed acres is 7,973.  Assuming 
costs of $105 per developed acre for an advanced level of service (Treadway & Reese, 2000), the annual 
program costs for an advanced level of service are $957,000.  Annual capital costs or debt service are 
assumed to be 25 percent of this amount, or $239,250.  Assuming a 20-year time horizon and an interest 
rate of 5 percent, the present value of this annual stream of payments is approximately $3 million.  We 
then subtracted the capital needs estimate for the incidental level of service ($566,000) from this amount so 
that only the costs of new needs are included.  For Adams County, the marginal capital needs associated 
with moving from an incidental to an advanced level of service are approximately $2.5 million.  We 
calculated needs associated with other levels of service in a similar manner.   
 
The only exception to estimating needs using these methods was in Marion County.  In Marion County, 
estimated needs are taken from a detailed stormwater master plan.  This master plan identifies more than 
200 planned capital projects and estimates their costs to be approximately $135 million 
(www.indygov.org).  This estimate of need is used in place of estimated needs for the minimum through 
exceptional levels of service because the cost estimates are site-specific and more accurate than the 
estimates derived from using the methodology outlined above.  
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Limitations and Qualifications 
This approach to estimating needs has a number of limitations, each of which should be considered when 
the estimates are used for policy purposes.  With the exception of estimates for Marion County, none of 
the estimates is site specific.  The estimated program costs and assumed levels of debt service associated 
with programs reflect the professional judgment of public works experts about the experience of programs 
throughout the nation.  Because the estimates are not site specific, they cannot be verified independently 
through local audits.  As local units of government develop programs and begin to finance improvements 
needed to achieve water quality objectives, these estimates can be refined.  
 
Even though some activities associated with the exceptional level of service are likely to be required to 
meet water quality objectives, the estimated needs associated with the exceptional level of service are not 
considered the most plausible estimate because it is unlikely that all jurisdictions in Indiana will be able to 
move to exceptional programs within 20 years.  This decision is one reason that the estimated capital needs 
associated with the exceptional level of service should be considered conservative estimates.   
 
A second reason that the needs estimates should be considered conservative is that the estimates of 
developed acreage by county that we used as the basis for estimates may be low.  As already noted, 
estimates of developed land cover generated from satellite imagery may underestimate areas of developed 
land use as measured by conventional planning and zoning classifications.    
 
A third reason that the estimated needs should be considered conservative is that evidence from a master 
stormwater plan for one jurisdiction (Marion County) indicates that this generalized approach may not 
adequately account for capital needs associated with deferred drainage and other stormwater projects.  The 
Marion County Initial Stormwater Masterplan Report identifies more than 200 capital projects with an 
estimated cost of $135 million (www.indygov.org).  This cost of $135 million is more than 2.5 times the 
needs estimated for the exceptional level of service for Marion County using the generalized approach.  
Because we used the generalized approach for all other counties, and because it is likely that site-specific 
studies in other counties also would identify more capital projects, the needs estimates presented here 
should be considered conservative.   
 
In sum, the estimates of needs for any particular level of service for any county may be low because the 
exceptional level of service eventually may be required to meet water quality objectives, because estimates 
of developed acres may be low, and because, as in the case of Marion County, capital needs for deferred 
drainage projects may be greater than estimated incidental level of service using this generalized approach.   
 

Working Estimate of Capital Needs for Drinking Water Infrastructure 
Estimated capital needs for drinking water infrastructure are based on estimates included in the 1999 
USEPA Drinking Water Needs Survey (USEPA 2001).  This estimate includes needs for transmission and 
distribution, treatment, storage, and sources of water for community and non-community water systems 
such as systems at camps or public facilities that rely on private wells to provide water for multiple 
individuals.  As for septic systems, there is no estimate for non-systems, or those people who do not 
receive drinking water from a regulated facility.  Table A7, Column e highlights that we have no cost 
estimate for such non-systems. 
 
The working estimate of total capital needs for drinking water infrastructure is $1.7 billion dollars.  This 
working estimate includes estimates of capital needs for four categories of systems (also see Table A7):  
 

• $237.7 million for large community systems;  
• $721.1 million for medium community systems; 
• $598.9 million for small community systems; and  
• $133.7 million for not-for-profit, non-community systems.  
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Table A7: Drinking Water Infrastructure Needs 

 

County 

 Noncommunity 
systems  

(a) 
 Small systems  

(b) 
 Medium systems  

(c) 
 Large systems  

(d) 
 Non- Systems 

(e)  
 County Total  

(f) 
Adams $1,100,000  $4,100,000  $1,000,000  0 N/A $6,200,000  
Allen 600,000 11,200,000 8,500,000 8,400,000 N/A 28,700,000 
Bartholomew 100,000 3,100,000 30,000,000 0 N/A 33,200,000 
Benton 200,000 3,900,000 0 0 N/A 4,100,000 
Blackford 0.04 3,100,000 5,200,000 0 N/A 8,300,000 
Boone 300,000 4,900,000 1,100,000 0 N/A 6,300,000 
Brown 0.03 2,200,000 6,700,000 0 N/A 8,900,000 
Carroll 100,000 7,100,000 0 0 N/A 7,200,000 
Cass 300,000 4,400,000 6,000,000 0 N/A 10,700,000 
Clark 200,000 5,000,000 57,000,000 2,200,000 N/A 64,400,000 
Clay 17,500,000 4,600,000 0 0 N/A 22,100,000 
Clinton 8,400,000 5,000,000 0 0 N/A 13,400,000 
Crawford 0.04 3,500,000 0 0 N/A 3,500,000 
Daviess 0 2,300,000 14,000,000 0 N/A 16,300,000 
Dearborn 1,400,000 1,700,000 12,000,000 0 N/A 15,100,000 
Decatur 0.03 4,400,000 1,900,000 0 N/A 6,300,000 
De Kalb 500,000 4,900,000 11,000,000 0 N/A 16,400,000 
Delaware 600,000 11,200,000 0 800,000 N/A 12,600,000 
Dubois 0 7,500,000 25,000,000 0 N/A 32,500,000 
Elkhart 22,700,000 23,200,000 4,100,000 0 N/A 50,000,000 
Fayette 0.04 2,400,000 300,000 0 N/A 2,700,000 
Floyd 200,000 2,100,000 8,700,000 0 N/A 11,000,000 
Fountain 0.02 6,700,000 2,800,000 0 N/A 9,500,000 
Franklin 0.03 5,900,000 3,600,000 0 N/A 9,500,000 
Fulton 200,000 2,600,000 4,500,000 0 N/A 7,300,000 
Gibson 0 5,600,000 16,000,000 0 N/A 21,600,000 
Grant 4,900,000 12,800,000 0 0 N/A 17,700,000 
Greene 200,000 2,000,000 22,000,000 0 N/A 24,200,000 
Hamilton 300,000 7,600,000 36,000,000 0 N/A 43,900,000 
Hancock 3,400,000 9,600,000 0 0 N/A 13,000,000 
Harrison 0.09 2,100,000 19,000,000 0 N/A 21,100,000 
Hendricks 300,000 9,600,000 15,000,000 0 N/A 24,900,000 
Henry 500,000 9,600,000 16,000,000 0 N/A 26,100,000 
Howard 200,000 10,200,000 3,000,000 5,300,000 N/A 18,700,000 
Huntington 700,000 5,300,000 100,000 0 N/A 6,100,000 
Jackson 400,000 1,100,000 9,900,000 0 N/A 11,400,000 
Jasper 800,000 13,700,000 3,800,000 0 N/A 18,300,000 
Jay 100,000 6,400,000 4,900,000 0 N/A 11,400,000 
Jefferson 0.009 6,500,000 5,300,000 0 N/A 11,800,000 
Jennings 400,000 4,500,000 8,700,000 0 N/A 13,600,000 
Johnson 100,000 3,300,000 18,000,000 0 N/A 21,400,000 
Knox 100,000 4,900,000 6,200,000 0 N/A 11,200,000 
Kosciusko 500,000 27,800,000 6,800,000 0 N/A 35,100,000 
La Grange 400,000 15,600,000 0 0 N/A 16,000,000 
Lake 1,100,000 11,500,000 71,000,000 53,500,000 N/A 137,100,000 
La Porte 1,000,000 17,500,000 20,000,000 0 N/A 38,500,000 
Lawrence 1,000,000 0 20,000,000 0 N/A 21,000,000 
Madison 400,000 15,200,000 8,000,000 3,700,000 N/A 27,300,000 
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Table A7: Drinking Water Infrastructure Needs 
 

County 

 Noncommunity 
systems  

(a) 
 Small systems  

(b) 
 Medium systems  

(c) 
 Large systems  

(d) 
 Non- Systems 

(e)  
 County Total  

(f) 
Marion $2,200,000  $11,200,000  $2,100,000  $36,800,000  N/A $52,300,000  
Marshall 2,000,000 8,300,000 6,200,000 0 N/A 16,500,000 
Martin 0 2,900,000 5,600,000 0 N/A 8,500,000 
Miami 200,000 8,100,000 2,200,000 0 N/A 10,500,000 
Monroe 9,200,000 500,000 25,000,000 7,200,000 N/A 41,900,000 
Montgomery 300,000 7,500,000 1,200,000 0 N/A 9,000,000 
Morgan 1,800,000 5,900,000 11,000,000 0 N/A 18,700,000 
Newton 0.02 6,900,000 0 0 N/A 6,900,000 
Noble 1,800,000 10,100,000 3,600,000 0 N/A 15,500,000 
Ohio 0 1,600,000 3,100,000 0 N/A 4,700,000 
Orange 2,700,000 0 300,000 0 N/A 3,000,000 
Owen 0.03 3,100,000 6,500,000 0 N/A 9,600,000 
Parke 0.003 6,100,000 4,100,000 0 N/A 10,200,000 
Perry 0 2,500,000 9,500,000 0 N/A 12,000,000 
Pike 1,400,000 2,400,000 0 0 N/A 3,800,000 
Porter 14,400,000 13,000,000 0 0 N/A 27,400,000 
Posey 200,000 2,200,000 6,700,000 0 N/A 9,100,000 
Pulaski 200,000 4,300,000 0 0 N/A 4,500,000 
Putnam 800,000 3,800,000 7,500,000 0 N/A 12,100,000 
Randolph 400,000 4,800,000 5,800,000 0 N/A 11,000,000 
Ripley 0 7,300,000 10,000,000 0 N/A 17,300,000 
Rush 200,000 2,000,000 400,000 0 N/A 2,600,000 
St. Joseph 400,000 26,700,000 33,000,000 42,000,000 N/A 102,100,000 
Scott 0.06 0 2,400,000 0 N/A 2,400,000 
Shelby 300,000 4,300,000 500,000 0 N/A 5,100,000 
Spencer 500,000 7,400,000 0 0 N/A 7,900,000 
Starke 300,000 4,100,000 2,700,000 0 N/A 7,100,000 
Steuben 2,500,000 17,500,000 0 0 N/A 20,000,000 
Sullivan 2,500,000 5,600,000 0 0 N/A 8,100,000 
Switzerland 700,000 1,000,000 0 0 N/A 1,700,000 
Tippecanoe 400,000 11,800,000 9,200,000 52,800,000 N/A 74,200,000 
Tipton 100,000 2,200,000 4,000,000 0 N/A 6,300,000 
Union 0.006 3,000,000 0 0 N/A 3,000,000 
Vanderburgh 0.02 200,000 6,600,000 20,500,000 N/A 27,300,000 
Vermillion 100,000 8,400,000 4,100,000 0 N/A 12,600,000 
Vigo 600,000 7,000,000 4,200,000 4,500,000 N/A 16,300,000 
Wabash 5,200,000 5,000,000 4,700,000 0 N/A 14,900,000 
Warren 0.02 2,800,000 0 0 N/A 2,800,000 
Warrick 5,900,000 5,800,000 7,700,000 0 N/A 19,400,000 
Washington 900,000 3,300,000 2,900,000 0 N/A 7,100,000 
Wayne 2,400,000 11,400,000 0 0 N/A 13,800,000 
Wells 1,500,000 4,400,000 0 0 N/A 5,900,000 
White 300,000 7,700,000 9,200,000 0 N/A 17,200,000 
Whitley 100,000 5,400,000 6,000,000 0 N/A 11,500,000 
Total $133,700,000  $598,900,000  $721,100,000  $237,700,000  N/A $1,691,400,000  
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Across the 92 counties in Indiana, total needs for all types of systems range from a low of $1.7 million in 
Switzerland County to $137.1 million in Lake County.  Switzerland County is small and rural and includes 
only small and not-for-profit, non-community systems, while Lake County is larger and highly populated 
and includes a number of systems of all sizes. 
 
Large community systems are public drinking water supply systems that serve 50,000 or more people.  
Approximately 13 large community systems have needs in 12 counties.  Although large systems account for 
only 0.3 percent of the total number of systems, they account for 14 percent of total estimated capital 
needs.  Across counties with large community systems, the estimated needs range from slightly over $0.8 
million in Delaware County to $52.8 million in Tippecanoe County and $53.5 million in Lake County.   
 
Medium community systems are public drinking water supply systems that serve between 3,301 and 
50,000 people.  Approximately 151 medium community systems have needs in 71 counties.  Medium 
systems account for 3.4 percent of the total number of systems and for 43 percent of total estimated capital 
needs.  Across counties with medium systems, the estimated needs range from slightly over $0.1 million in 
Huntington County to $56.6 million in Clark County and $71.4 million in Lake County.   
 
Small community systems are public drinking water supply systems that serve fewer than 3,300 people.  
Approximately 3,582 small community systems exist in 90 counties.  Small systems account for 80.4 
percent of the total number of systems and for 35 percent of total estimated capital needs.  Across counties 
with small systems, the estimated needs range from $0.1 million in County to $26.7 million in St. Joseph 
County and $27.8 million in Kosciusko County.  
 
Not-for-profit, non-community systems are drinking water supply systems can be either transient or non-
transient systems.  Transient non-community systems serve 25 or more of the same persons for no more 
than six months of the year.  Non-transient systems serve at least 25 of the same people for more than six 
months but less than one year.  Campgrounds are an example of transient, non-community systems, while 
schools are an example of non-transient, non-community systems.  Approximately 711 non-community 
systems exist in 85 counties.  Non-community systems account for 15.5 percent of the total number of 
systems and for eight percent of total estimated capital needs.  Across counties with non-community 
systems, the estimated needs for range from as low as a few thousand dollars in small counties like Parke 
and Union Counties to $22.7 million in Elkhart County. 
 

Approach and Limitations 
This estimate is based on needs from the USEPA 1999 DWNS.  Because USEPA extrapolated sample 
estimates of needs, this estimate includes estimates of needs for all systems in the state and does not have to 
be supplemented.  While the DWNS is the best available estimate, it may be low because it does not 
include needs that are not eligible for the drinking water SRF loan program.  We report the working 
estimate of $1.8 billion because it is the most reliable estimate available.   
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Appendix B 
Wastewater Facility Surveys 
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.  

The Clean Watershed Needs Survey 
 

Background Information 
 
The U.S. Environmental Protection Agency (EPA) and the Indiana Department of Environmental 
Management (IDEM) cooperate to estimate the costs of achieving clean water in Indiana’s rivers, streams, 
and lakes.  One purpose of estimating costs is to determine the level of funding needed in the State 
Revolving Load Fund that local governments use to help finance wastewater and related infrastructure 
projects.  The most recent estimate is the draft 2000 Clean Watershed Needs Survey (CWNS).  These 
estimates will be released formally in 2003.  
 
The CWNS includes cost estimates for a number of categories of wastewater infrastructure capital 
projects and other management projects.   
 

Category Description 
I Secondary wastewater treatment 
II Advanced wastewater treatment 
III-A Infiltration/inflow correction 
III-B Replacement/rehabilitation of sewers 
IV-A New collector sewers and appurtenances 
IV-B New interceptor sewers and appurtenances 
V Combined sewer overflow correction 
VI  Storm water control 
VII-A through VII-K Nonpoint source control 

 
The CWNS estimates are based on either estimates reported by local communities or are developed using 
engineering cost equations for different types of facilities.  IDEM surveyed local governments between 
February 2000 and September 2001 to develop the estimates in the 2000 CWNS. 
 
To accept a local government’s self-reported needs as legitimate, IDEM relies on a list of acceptable 
documentation prepared by EPA.  The type of documentation that is acceptable varies according to the 
size of a community.  Smaller communities with populations of 3,500 of less must describe a project, 
explain why it is planned, include a written explanation of its community impact, and, if available, 
provide estimated costs.  Larger communities face more rigorous requirements and must document both 
project need and costs.  Acceptable documentation includes a capital improvement plan, an engineer’s 
estimate, a state revolving loan fund application, or an intended use plan.   
 
EPA may estimate costs for local communities using engineering cost equations when documentation 
from local communities is not available.  These cost equations generally base costs on characteristics of 
the local infrastructure system.  For example, to estimate costs for combined sewer overflow correction 
projects, EPA uses equations for the cost of settling tanks that will hold volumes of runoff that enter the 
combined sewers.  Cost equations are available for all of the different wastewater categories.  
 
The present CWNS estimate of costs is a combination of estimates reported by local governments and 
estimates modeled with cost equations.  In some cases, estimates for municipalities are not available 
because communities did not submit documentation or because data required for input to the cost 
equations are not available.   

 
 
 
 



 

.  

Indiana Association of Cities and Towns (IACT) Survey  
 

WASTEWATER FINANCIAL NEEDS REVIEW 
 
Please answer each of the following questions to the best of your ability.  If you need assistance answering these 
questions, please contact a volunteer from the American Council of Engineering Companies of Indiana (ACEC 
Indiana) or the Center for Urban Policy and the Environment. Background and contact information and details for 
returning this survey are provided on the reverse side of this form. 
 
1. The estimate of financial need for «Facility»  in the 2000 Clean Watershed Needs Survey is $«sum».  This 

estimate is designed to reflect costs that your community will have for secondary and advanced wastewater 
treatment, infiltration/inflow correction, replacement and rehabilitation of sewers, new collector sewers, and 
new interceptor sewers as of January 1, 2000 for the period 2000-2020.  If the estimate for your community is 
zero, this means that IDEM lacked data to complete an estimate for your community.    

 
Do you think the CWNS cost estimate is (please circle): 
 
a. VERY HIGH  (expected projects will cost much less than this estimate) 
b. SOMEWHAT HIGH 
c. GENERALLY ABOUT RIGHT 
d. SOMEWHAT LOW 
e. VERY LOW  (expected projects will cost much more than this estimate) 

 
2. What is your best estimate of the total cost to your community for wastewater related projects that will occur 

between 2000 and 2020?  Please complete the following table to the best of your ability by circling the 
appropriate answer or filling in the blank.  If you do not expect to have costs or cannot estimate them, leave 
item blank.  See the reverse side of this form for explanations of these categories. 

 
Wastewater Category Costs 

Expected 
Estimated Costs 

 
Source or Basis for Estimate 

Secondary wastewater 
treatment 

YES 
NO 

  

Advanced wastewater 
treatment 

YES 
NO 

  

Infiltration/inflow 
correction 

YES 
NO 

  

Replacement and 
rehabilitation of sewers 

YES 
NO 

  

New collector sewers and 
appurtenances 

YES 
NO 

  

New interceptor sewers 
and appurtenances 

YES 
NO 

  

Total (sum all categories 
or include separate 
estimate) 

   
 
 
 

 
 
 
 
 

See reverse side for background information and details about returning this survey. 



 

.  

Wastewater Category.  These are the categories of projects that IDEM uses as the basis for the CWNS estimates of 
need.  By using these categories, it will be possible to complete a better review of the CWNS estimates.   
 
Costs Expected.  Please answer YES if you think your community will have capital costs for construction projects 
in this category between 2000 and 2020.  Answer NO if you do not expect capital costs in this category.  This 
information will be useful even if you currently do not have estimate of costs available for each category because 
reviewers will know that total estimates do not include relevant costs in this category. 
 
Estimated Costs.  Please estimate capital costs associated with construction projects in each category to the nearest 
$1,000.  Include all projects planned between 2000 and 2020.  Add the estimates for each category together for the 
total.  If you do not have estimates by category but have a total estimate, please report it. 
 
Source or Basis for Estimate.   Please list the source or basis for each estimate.  Examples of sources of 
information include capital improvement or sewer master plans, applications for state revolving loan funds, an 
engineer’s estimate, or extrapolation of historic expenditures or costs for similar projects.     
 
 
3. Use this space to make any additional comments on the CWNS estimate or the estimate that you are providing.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
For assistance in completing this survey, call: 
 
American Council of Engineering Companies of Indiana (ACEC Indiana) 
Attention:  Michelle Pippenger 
One Virginia Avenue, Suite 250  
Indianapolis, IN  46204-3616  
Phone: (317) 637-3563  
 
 
For information about how your response to this survey will be used, call or email: 
 
Natalie Hurt     Greg Lindsey or Amy Worgan 
Indiana Association of Cities and Towns  Center for Urban Policy and the Environment 
150 W. Market St., Suite 728                                        342 N. Senate Ave. 
Indianapolis, IN 46204                                                  Indianapolis, IN 46204 
(317) 237-6200                                                              (317) 261-3000 
 
 
Please return this survey in the enclosed, pre-addressed envelope no later than October 18, 2002 or fax the survey to 
Amy Worgan at (317) 261-3050.  Thank you for your cooperation with this study. 



 

.  

 
 
 
 



 

.  

-----Original Message----- 
From: Natalie Hurt 
Sent: Tuesday, October 22, 2002 4:15 PM 
Subject: Water/Wastewater Funding Needs Survey 
 
IACT is conducting a survey to assess water/wastewater funding needs.  The information will be 
used to communicate to the state legislature your needs in achieving the goals of the Clean Water 
Act. 
 
In September, a survey from the Center for Urban Policy and the Environment at IUPUI was sent 
to your sewage treatment plant operator (on behalf of IACT and ACEC).  Currently, only 17% of 
the surveys have been returned. 
 
It is extremely important that this survey is returned no later than November 1 so accurate 
information regarding financial need may be  presented to the state legislature. 
 
If you have questions, or if you require another copy of the survey, 
Please contact Amy Worgan at the Center for Urban Policy and the Environment (317)261-3054.  
I am also available to answer your questions, or you may contact Natalie Hurt at (317) 237-6200. 
 
Sincerely, 
Matt Greller 
IACT Executive Director 
 
<< File: ATT00003.html >> 
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Septic System Surveys 
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Glossary and Frequently Used Acronyms  
*Definitions from USEPA 
 
ACEC:  American Council of Engineering Companies 
 
*Advanced Wastewater Treatment:  Any treatment of sewage that goes beyond the secondary or biological 
water treatment stage and includes the removal of nutrients such as phosphorus and nitrogen and a high 
percentage of suspended solids. 
 
*Combined Sewer Overflow (CSO):  Discharge of a mixture of storm water and domestic waste when the 
flow capacity of a sewer system is exceeded during rainstorms. 
 
*Combined Sewers:  A sewer system that carries both sewage and storm-water runoff. Normally, its entire 
flow goes to a waste treatment plant, but during a heavy storm, the volume of water may be so great as to 
cause overflows of untreated mixtures of storm water and sewage into receiving waters. Storm-water 
runoff may also carry toxic chemicals from industrial areas or streets into the sewer system.  
 
*Community Water System:  A public water system which serves at least 15 service connections used by 
year-round residents or regularly serves at least 25 year-round residents. 
 
CWNS:  Clean Watershed Needs Survey 
 
DWNS:  Drinking Water Needs Survey 
 
*Ground Water: The supply of fresh water found beneath the Earth's surface, usually in aquifers, which 
supply wells and springs. Because ground water is a major source of drinking water, there is growing 
concern over contamination from leaching agricultural or industrial pollutants or leaking underground 
storage tanks.  
 
IACT:  Indiana Association of Cities and Towns 
 
IDEM:  Indiana Department of Environmental Management 
 
Large Water System: A water system that services more than 50,000 customers.  
 
LTCP:  Long term control plan.  Required of CSO communities.  Long term control plan must identify 
alternative CSO remediation methods and cost analysis of method chosen to remediate overflow events. 
 
*Non-Point Sources:  Diffuse pollution sources (i.e. without a single point of origin or not introduced 
into a receiving stream from a specific outlet). The pollutants are generally carried off the land by storm 
water. Common non-point sources are agriculture, forestry, urban, mining, construction, dams, channels, 
land disposal, saltwater intrusion, and city streets.  
 
*Point Source:  A stationary location or fixed facility from which pollutants are discharged; any single 
identifiable source of pollution; e.g. a pipe, ditch, ship, ore pit, factory smokestack.  
 
*Public Water System:  A system that provides piped water for human consumption to at least 15 service 
connections or regularly serves 25 individuals. Publicly Owned Treatment Works (POTWs): A waste-
treatment works owned by a state, unit of local government, or Indian tribe, usually designed to treat 
domestic wastewaters.  
 



State of Indiana Indiana Advisory Commission on Intergovernmental Relations 

  71

RCAP:  Rural Community Assistance Program 
 
*Secondary Treatment:  The second step in most publicly owned waste treatment systems in which 
bacteria consume the organic parts of the waste. It is accomplished by bringing together waste, bacteria, 
and oxygen in trickling filters or in the activated sludge process. This treatment removes floating and 
settleable solids and about 90 percent of the oxygen-demanding substances and suspended solids. 
Disinfection is the final stage of secondary treatment.  
 
*Septic System:  An on-site system designed to treat and dispose of domestic sewage. A typical septic 
system consists of tank that receives waste from a residence or business and a system of tile lines or a pit for 
disposal of the liquid effluent (sludge) that remains after decomposition of the solids by bacteria in the tank 
and must be pumped out periodically.  
 
*Septic Tank:  An underground storage tank for wastes from homes not connected to a sewer line. Waste 
goes directly from the home to the tank.  
 
SRF:  State revolving fund program 
 
*Storm Sewer:  A system of pipes (separate from sanitary sewers) that carries water runoff from buildings 
and land surfaces.  
 
USEPA:  United States Environmental Protection Agency 
 
*Wastewater:  The spent or used water from a home, community, farm, or industry that contains dissolved 
or suspended matter.   
 
*Watershed:  The land area that drains into a stream; the watershed for a major river may encompass a 
number of smaller watersheds that ultimately combine at a common point. 
 
WWTF:  Wastewater treatment facility 
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