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FOREWORD
The Fiscal Courts of Boone, Campbell, and Kenton Counties, Kentucky provided equal
portion funding of this feasibility study. The Sanitation District No. 1 performed the
administration of the study and of the funds allocated by the counties.
As part of the development of this feasibility study, an Advisory Committee was
assembled specifically for the purpose of providing review and input. The membership of
the Advisory Committee consisted of the following persons:


Rick Kennedy
R.A. Kennedy Co.
Covington, KY

 Greg Sketch
Director of Engineering
Boone County Fiscal Court



Bill Martin
Director of Planning and
Development
Cincinnati/Northern Kentucky
International Airport



Steve Stevens
Public Affairs Vice-President
Northern Kentucky Chamber of
Commerce



Jim Parsons
City Manager
City of Newport, KY



George Stewart
Mayor
City of Crescent Springs, KY



Bill Scheyer
City Administrative Officer
City of Erlanger, KY

Woolpert LLP thanks the Advisory Committee for their contributions to this feasibility
study including their insightful discussion, timely review, and detailed input. Woolpert
also thanks Derek R. Guthrie, P.E., Storm Water Manager, Louisville and Jefferson County
Metropolitan Sewer District, for his briefing of the Advisory Committee on the
organization and operation of a storm water management program.

© Woolpert LLP
May 15, 1998

Northern Kentucky
Storm Water Feasibility Study

iii

NORTHERN KENTUCKY
STORM WATER FEASIBILITY STUDY
EXECUTIVE SUMMARY
On December 15, 1997, the U.S. Environmental Protection Agency (USEPA) issued
proposed rules under Phase II of the comprehensive, phased program for regulating storm
water discharges under the NPDES program required by the Water Quality Act of 1987.
Phase I of the program has been in effect since 1990 and covers large communities and
construction sites over 5 acres in size. Under Phase II, storm water discharges for (1)
commercial, retail, light industrial, and institutional facilities; (2) construction activities
involving under five acres of land disturbance; and (3) municipal separate storm sewer
systems (MS4s) outside of an “urbanized area” with a population of at least 10,000 and a
population density of 1,000 people per square mile will be covered. All of the remaining
Phase II facilities must apply for permits by August 7, 2001, but only if the permitting
program in place at the time requires permits.
The proposed Phase II rules were published in the Federal Register on January 9, 1998,
and identified 33 of the 39 cities in Boone, Campbell, and Kenton Counties, as well as the
counties themselves, as being automatically designated under the proposed rules. The
emphasis of Phase II is directed more toward water quality than water quantity; however, a
watershed management approach is strongly emphasized by the USEPA. Since the
watersheds of Northern Kentucky often cross municipal boundaries, it will be hard to
implement uniform storm water management measures unless numerous inter-government
agreements are formulated or a single storm water management agency is established. The
Phase II rule covers all storm water discharges not previously covered by Phase I
including:


Commercial, retail, light industrial, and institutional facilities.



Construction activities involving under five acres and greater than one acre of land
disturbance.



MS4s serving over 10,000 people with a population density greater than 1,000 people
per square mile.

The management of storm water in Boone, Campbell, and Kenton Counties widely varies.
Boone County has initiated portions of a storm water management program through a
storm water infrastructure inventory process. The City of Florence charges a property
based fee to cover the cost of storm water drainage improvements. Other communities use
general funds to pay for storm water drainage maintenance and operation. Still other
communities treat storm water drainage problems as they occur with no maintenance
program.
The components of a storm water management program exist in parts throughout the threecounty region. There are several geographic information systems (GIS) available;
however, none of the existing systems adequately address storm water drainage. The
equipment needed to construct, operate, and maintain a storm water drainage system exists
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within the municipal highway and public works departments, water utilities, and the
Sanitation District No. 1. Several agencies perform plan review for storm water drainage
projects including the Northern Kentucky Area Planning Commission (NKAPC).
A survey of the municipalities in Northern Kentucky indicated a general lack of knowledge
of the Phase II rules. At the same time, the survey indicated a strong interest in storm
water management primarily tied to flood reduction. There was also a majority opinion
that a single storm water management agency should be established; however, there was no
consensus on who that agency should be. The Sanitation District No. 1, the NKAPC, and a
possible new agency were all identified as possible candidates to take on the task of storm
water management.
A review of the current Kentucky statutes under which a storm water management agency
can be established is provided. This review indicates that for a storm water management
agency to be established in Northern Kentucky, either the existing statutes will need to be
modified, a new statute written, or the full approval of every municipality in Northern
Kentucky will need to be obtained to move forward.
This report identifies elements of a comprehensive storm water management program and
the implementation issues for a regional agency. A discussion of several funding
mechanisms is provided that provide for a fair and equitable distribution of the costs of
building, running, and maintaining a storm water drainage system including flood control.
Finally, this report provides recommendations to move forward with developing a
consistent storm water management program in the three counties of Northern Kentucky
under the auspices of a single regional agency. These preliminary recommendations
include:
1. The Sanitation District No. 1 should assume responsibility for the organization of a
new storm water management utility.
2. The Sanitation District No. 1 should follow through with their proposed funding
mechanism to initiate development of the necessary administrative structure for a
storm water management utility.
3. The Sanitation District No. 1 should formulate the mission, goals, and objectives of a
regional storm water management agency.
4. The Sanitation District No. 1 should build upon the authority granted under the revised
KRS 220 that allows the development of a storm water management utility.
5. The existing storm water advisory committee should be continued and their role
expanded. The advisory committee should be tasked with providing review and
recommendations pursuant to a public awareness program.
6. The Sanitation District No. 1 should meet with the Northern Kentucky Area Planning
Commission, Boone County Planning Commission and other appropriate agencies to
explore possible areas of cooperation.
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SECTION 1 — INTRODUCTION
Storm water management has long been associated with flood control and drainage.
However, the emphasis on water quantity has changed to water quality. According to the
U.S. Environmental Protection Agency (USEPA) in their 1994 report The Quality of Our
Nations’s Water, urban runoff/storm sewers are the fourth leading source of water quality
impairment in rivers, the third leading source in lakes, and the leading source in estuaries.
In 1972 the passage of the Federal Clean Water Act (CWA) began to address the problem
of storm water quality. The CWA prohibited point source discharges of pollutants to the
waters of the United States unless authorized by a National Pollution Discharge
Elimination System (NPDES) permit. The focus of this permit program was point source
discharges of industrial and municipal wastewaters. It was soon realized that the goals of
the CWA would not be attained unless water quality controls could be imposed on storm
water discharges from industrial activities and large urban centers.
The 1987 amendments to the CWA, called the Water Quality Act of 1987, began to look at
storm water point sources through the addition of Section 402(p). This section required the
U.S. Environmental Protection Agency (USEPA) to develop a comprehensive, phased
program for regulating storm water discharges under the NPDES program. Phase I of the
program began in October 1990 and implemented NPDES storm water permitting
regulations for:


Storm water discharges associated with industrial activities falling within any of eleven
industrial categories including construction sites with land activities of five or more
acres.



Discharges from large Municipal Separate Storm Sewer Systems (MS4s) serving a
population of 250,000 or more, and for discharges from medium MS4s serving a
population of 100,000 to 250,000.



Discharges which are designated by the USEPA or an NPDES delegated state as
needing an NPDES permit because the discharge contributes to a violation of a water
quality standards or is a significant contributor of pollutants to the waters of the United
States.

Kentucky is a delegated state and the NPDES permit program is known as the Kentucky
Pollutant Discharge Elimination System (KPDES). All of the Phase I permits were to be
applied for by May 17, 1993.
The final rule for Phase II of the program was first issued in draft form by the USEPA on
August 7, 1995 (Ponzani, 1995). The current proposed rules, included as Appendix A to
this report, were issued on December 15, 1997, and were published in the Federal Register
on January 9, 1998. The Phase II rule covers all storm water discharges not previously
covered by Phase I including:


Commercial, retail, light industrial, and institutional facilities.



Construction activities involving under five acres and greater than one acre of land
disturbance.

© Woolpert LLP
May 15, 1998

Northern Kentucky
Storm Water Feasibility Study

3



MS4s serving over 10,000 people with a population density greater than 1,000 people
per square mile.

Oil and gas operators, silvicultural (forestry related), and agricultural discharges continue
to be exempt under the Phase II permitting program. Under this second phase, all of the
remaining Phase II facilities must apply for permits by August 7, 2001, but only if the
permitting program in place at the time requires permits. The final rule for Phase II is
expected to be issued by the USEPA by March 1, 1999. Under the current Phase II
proposal, the NPDES permitting authorities would need to issues permits by May 31, 2002.
Although the USEPA, states, municipalities, and various water resources organizations are
continuing to formulate the final Phase II rules, it is inevitable that Northern Kentucky will
be impacted by the measures needed to comply with the rules. Where the term “Northern
Kentucky” is used throughout this report, it is in reference to Boone, Campbell, and
Kenton Counties. Phase II will directly involve every political subdivision in Northern
Kentucky. The provisions of Phase II contain an emphasis on controlling storm water
pollution through watershed management. Watershed management requires taking a
holistic approach to a watershed including water quantity and quality issues.
Where watershed management becomes difficult is the realization that watersheds often
cross political boundaries. Controlling development in the upper portion of a watershed to
prevent detrimental effects in the lower portion of a watershed may not be popular and may
be viewed as anti-development or an unnecessary restraint on growth of a municipality.
Water pollution control measures may be considered as an unnecessary expense for
homebuilders. The costs of watershed management in the form of a storm water fee may
be viewed as an additional tax.
This is the reason that many communities throughout the United States are organizing
regional storm water management authorities. Regional storm water management allows
for an even-handed approach to watershed management. The same rate structure can be
applied to everybody within the boundaries of an individual watershed or within the
boundaries of the regional authority and storm water improvement projects are performed
on a priority basis. Maintenance and operation activities for the storm water drainage
system are the responsibility of the regional authority as are water quality control
measures. The regional authority is recognized as a single entity by the state and federal
regulators. The regional authority is responsible for the various environmental permit
applications and compliance with the permits once they are granted thus relieving the
individual communities of this burden.
This feasibility study was to identify and/or verify the relevant issues, level of interest,
benefits, opportunities, and constraints associated with initiating a new regional storm
water management program in Northern Kentucky. The study relied on input from the 39
cities in Northern Kentucky; Boone, Campbell, and Kenton Counties; the Northern
Kentucky Area Planning Commission; and the Cincinnati/Northern Kentucky International
Airport to evaluate the current state of storm water management. Lastly, this study
presents recommendations to pursue an effective storm water management program in
Northern Kentucky.
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SECTION 2 — NPDES PERMIT REQUIREMENTS FOR MUNICIPAL SEPARATE
STORM SEWER SYSTEMS (MS4S)
The implementation of the NPDES Phase II rules for commercial, retail, light industrial,
institutional facilities, and construction activities will be handled by the owners of these
facilities. However, for the Municipal Separate Storm Sewer Systems (MS4) compliance
with the provisions of the NPDES program will be the responsibility of the entity charged
with storm water management accountability. In Northern Kentucky this entity could be
each county fiscal court, the individual cities, or an existing or new entity assigned the
responsibility for storm water management.
The USEPA defines MS4s as a conveyance or system of conveyances designed or used for
collecting storm water which is not a combined sewer and which is not part of a publicly
owned treatment works. The conveyance system can consist of roads with drainage
systems, municipal streets, catch basins, curbs, gutters, ditches, man-made channels, or
storm drains. Operators of MS4s can submit jurisdiction-wide or system-wide permit
applications; however, regardless of the coverage of the permit, a two-part permit
applications must be submitted. The following paragraphs define the NPDES permit
requirements for large and medium MS4s per the Phase I rules. It is anticipated that these
same requirements will be passed down for small MS4s under the Phase II rules.

Municipal Applications – Part 1
The following items must be included in Part 1 of the MS4 application for a permit under
the NPDES regulations:


General information about the system;



A description of the operator’s legal authority to control discharges to the system, and,
where necessary, a description of additional authority that will be needed and a
schedule and statement of commitment to seek such additional authority;



Identification of dischargers to the MS4;



A characterization of discharges from industrial sources and other sources into the
system, including the results of a field screening analysis for illicit discharges and
illegal dumping into the system;



A description of existing management programs to control pollutants from the MS4,
including a description of the existing program to identify and prevent illicit
discharges; and



A description of the financial resources currently available to the municipality to
complete part 2 of the NPDES application.

Municipal Applications – Part 2
Part 2 of the NPDES application for MS4s consists of several sections. First, the applicant
must demonstrate that it has the legal authority to control:
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Pollutants from industrial storm water discharges to the system and the quality of the
storm water discharged from industrial sites;



Illicit Discharges;



Discharges into the MS4 from spills, dumping, or the disposal of materials other than
storm water; and



Pollutant transfers from one portion of the MS4 to another.

The applicant must also demonstrate that it can require compliance with relevant
conditions in its ordinances, permits, contracts, or orders and perform all inspection and
monitoring procedures needed to determine compliance or non-compliance with permit
conditions.
The Part 2 application also requires:


An identification of any major outfall discharging to the waters of the United States
that was not previously reported, and an inventory of any facilities discharging storm
water associated with industrial activity to the MS4;



Discharge characterization data, including:
(1) Quantitative data from five to ten “representative” major outfalls that the
permitting authority designates based on information received in Part 1 of the
permit application,
(2) Estimates of the annual pollutant load of the system’s cumulative discharges to the
waters of the United States,
(3) A proposed schedule to provide data estimates for each major outfall identified
through the permit application process, and
(4) A proposed monitoring program for “representative” data collection for the term
of the permit;



A proposed storm water management program covering the duration of the permit;



An assessment of controls, including estimated pollutant loading reductions expected
as the result of the municipal storm water management program for the MS4; and



A fiscal analysis of the capital, operation, and maintenance expenditures needed to
accomplish the management program’s objectives, for each fiscal year covered by the
permit. Fiscal analyses must describe funds expected to be available to meet expected
expenditures and legal restrictions on the use of such funds.

Management Programs for MS4s
Part 2 of the NPDES permit application must include a management program covering the
duration of the permit. This program must include a comprehensive planning process with
opportunities for public participation and intergovernmental coordination where necessary.
The program must reduce storm water pollutant discharges to the maximum extent
practicable using management practices, control techniques, system design and engineering
methods, and “such other provisions which are appropriate.” A description of the staff and
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equipment available to implement the program must be included. The management
program must include the following items:


Structural and source control measures to reduce pollutants from runoff from
commercial and residential areas;



Programs, including schedules for implementing such programs, to detect and remove
illicit discharges and improper disposal of non-storm water substances (e.g. motor oil)
into each MS4, or to require dischargers to obtain separate NPDES permits for such
discharges and improper disposal practices;



A program to monitor and control pollutants in storm water discharges to the MS4
from municipal landfills, hazardous waste facilities, industrial facilities subject to the
public “right-to-know” requirements of section 313 of Title III of the 1986 Superfund
Amendments and Reauthorization Act (SARA), and from industrial facilities that the
operator of the MS4 determines are contributing a “substantial” pollutant loading to the
system; and



A program to implement and maintain structural and non-structural best management
practices (BMP) to reduce pollutant loadings to the MS4 from construction site storm
water runoff. This shall include:
(1) Site planning procedures that incorporate a consideration of potential water quality
impacts;
(2) Non-structural and structural BMPs to be required;
(3) Procedures for identifying priorities for site inspection and control, taking into
account the nature of the construction activity, the topography, the characteristics
of the soils, and the quality of the receiving waters; and
(4) Appropriate educational and training measures for construction site operators.

Identification of Illicit Connections and Improper Disposals
Part 1 of the NPDES permit process requires MS4s to begin identifying illicit connections
to their systems while Part 2 requires the final identification of all major sources of nonstormwater discharges and the formulation of plans for controlling pollutant loadings from
illicit connections and other non-storm water discharges. Many of the industrial
connections to the MS4s were legal when they were made but are now considered “illicit”
under the current USEPA limitations on dischargers of non-storm water to MS4s.
The requirements for non-storm water discharge source identification include the
submission of U.S. Geological Survey (USGS) 7.5 minute topographic quadrangle maps or
equivalent extending one mile beyond the boundaries of the system. The maps are to be
annotated with the following information:


The location of all known municipal sewer outfalls to U.S. waters;



A description of local land use activities, including industrial uses, and estimates of
population densities and a 10-year projection of growth expected in the drainage area;
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The location and description of each municipal landfill and other treatment, storage,
and disposal facilities for municipal waste;



The locations and permit numbers for all known NPDES permit holders discharging to
the municipal storm sewer;



The location of major structural controls for municipal storm water discharges,
including retention and detention basins and major infiltration devices; and



The names of publicly owned parks, recreation areas, and other open lands in the area.

The Part 1 illicit discharge field screening program requires the operator of the MS4 to
relate the results of a field screening analysis for illicit connections and illicit dumping
(e.g. waste motor oil) for either “selected field screening points” or “major outfalls”
covered by the permit application. For each screening point or major outfall, the field
screening analysis must include narrative descriptions of visual observations made during a
dry period and an analysis of two grab samples collected during a 24-hour period, with a
minimum of at least four hours between each sample. The grab samples must be
characterized with a narrative including descriptions of the color, odor, turbidity, and
presence of an oil sheen or surface scum in each sample as well as any other observations
relative to the potential presence of non-storm water discharges or illegal dumping. Other
data required for each grab samples includes flow rates, estimated pH, chlorine, total
copper, total phenol, and detergents or surfactants.
The Part 1 permit application requires the MS4 applicant to describe existing management
programs to control pollutants. Descriptions must include information on existing
structural and source controls, including but not limited to:






Procedures to control pollution stemming from construction activities;
Floodplain management controls;
Wetland protection measures;
BMPs required for new subdivisions; and
Emergency spill response programs.

The descriptions must include information concerning existing programs to identify and
prevent illicit connections to the MS4s, as well as of areas where the illicit connection
identification and prevention programs have been implemented.
As noted previously, the management programs required in Part 2 for MS4 operators must
include a program for detecting and removing illicit discharges and controlling the
improper disposal of waste substances (e.g. waste motor oil) into the MS4. The
management program must include:


Programs to implement ordinances, legal orders or similar means to prevent illicit
discharges to the system;



Ongoing field screening activities occurring over the life of the permit, and
identification of the areas and locations to be evaluated by field screens;
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Procedures to investigate portions of the MS4 where there is a reasonable potential for
illicit discharges or other sources of non-storm water, based on the results of the field
screen;



Procedures to prevent, contain, and respond to spills that may discharge pollutants into
the system;



Programs to promote public reporting of illicit discharges into the MS4 and water
quality impacts associated with such discharges;



Educational and public information activities to facilitate proper management of used
oil and other toxic materials; and



Controls on the infiltration of seepage from municipal sanitary sewers into the MS4.

Each management program must “effectively” prohibit all types of illicit discharges, which
are discharges of non-storm water flows into the MS4 systems; however, the USEPA will
allow non-storm water discharges into storm sewers “pursuant to an NPDES permit.” The
USEPA also recognizes several categories of non-storm water discharges that are relatively
expensive to control and that may contribute relatively few pollutants to MS4s. The
following categories of non-storm water discharges, therefore, must be addressed in
management programs only when the municipalities involved identify them as “sources of
pollutants to the waters of the United States”:



















Water line flushing,
Landscape irrigation,
Diverted stream flows,
Rising ground waters,
Uncontaminated ground water infiltration (as defined at 40 CFR 35.2005(20)) to
separate storm sewers,
Uncontaminated pumped ground water,
Discharges from potable water sources,
Foundation drains,
Air conditioning condensation,
Irrigation water,
Springs,
Water from crawl space pumps,
Footing drains,
Lawn watering,
Individual residential car washing,
Flows from riparian habitats and wetlands,
Dechlorinated swimming pool discharges, and
Street wash water.

Flows or discharges from fire fighting must be addressed in the management program only
when they are identified as “significant” sources of pollutants to waters of the United
States.
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Discharges from Landfills and Hazardous Waste, SARA Title III, and Certain Other
Industrial Facilities
The MS4 has a particular responsibility to monitor and control pollutants in storm water
from facilities that the USEPA has identified as particularly troublesome. The MS4 must
establish management plans to control discharges from the following:





Municipal landfills;
Hazardous waste treatment, disposal, and recovery facilities;
Industrial facilities that are subject to SARA Title III, Section 313; and
Industrial facilities that the municipal permit applicant has determined are contributing
a substantial pollutant loading to the municipal storm sewer system.

Each MS4 comprehensive storm water management program must:


Identify priorities and procedures for inspections, and for establishing and
implementing control measures for these discharges; and



Describe a monitoring program to be implemented during the permit term, to include
quantitative data submissions on:
(1) Any pollutant listed in an existing NPDES permit for the facility;
(2) Any discharges for which information is required under 40 CFR 122.21(g)(7)(iii)
and (iv);
(3) Oil and grease, COD, pH, BOD5, TSS, total phosphorous, total Kjeldahl nitrogen,
and nitrate plus nitrite nitrogen; and
(4) Any pollutants limited in effluent guideline subcategories, where applicable.
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SECTION 3 — STORM WATER MANAGEMENT SURVEY
The survey portion of this Storm Water Feasibility Study was conducted to determine the
current state of storm water management and infrastructure in Northern Kentucky. The
survey questions covered topics that included:







The physical system,
Existing storm water programs,
Regulation and enforcement,
Financial management,
Operation and maintenance, and
Water quality.

The survey questionnaires were sent to 39 cities; Campbell, Kenton and Boone County; the
Northern Kentucky Area Planning Commission (NKAPC); and the Cincinnati/Northern
Kentucky International Airport (CNKIA). The response to the survey was very good with
over 72 percent of the recipients (32 of 44) responding to the survey questionnaire and
completing the subsequent interview. Those cities that did not respond to the survey were
the smaller cities that were most likely not directly involved in storm water management.
The exclusion of their responses did not dramatically affect the results.
To summarize the results of the survey, this section of the feasibility study report is divided
into topic areas corresponding to the survey questions. The survey form and a summary
table of responses are included in Appendix B to this report. A graphical representation of
the survey data is also included in Appendix B and is organized into the same categories as
listed in the following sections. Many of the questions in the survey do not directly apply
to the counties, NKAPC, or the CNKIA, so there is a separate section for each of these
entities. There is also a section labeled Additional Comments which summarizes several of
the additional items that were discussed at the interviews with the city and county
representatives. Many of the items discussed with the city and county representatives were
not included in the surveys, but are addressed in this report to accurately represent the
current state of storm water management in Northern Kentucky.

Physical System
Questions 1 through 7 on the survey questionnaire asked the respondents to characterize
their community’s problems with erosion, drainage and flooding on a relative scale of one
to five. The results are illustrated in the table and graphs in Appendix B. Some cities
indicated that they did not have a problem with erosion, drainage, or flooding, but overall
the results indicated that most cities have some type of problem in these categories.
Approximately 23 percent (10 of 44) of the respondents indicate that they have a major
problem with both flooding and drainage (score of 4 or greater for both questions 3 and 4).
The interviews also provided some insight into the relative magnitude of the existing
problems. After numerous discussions with the respondents, it appears that minor
problems are best characterized as street or yard flooding with no property damage and
minor erosion problems. Some of the problems which were ranked between minor and
major included infrequent stream flooding into garages or basements and minor erosion
from storms with intense downpours. The problems that were classified as major included
serious erosion of roadway embankments, chronic flooding with property damage, and
those that involved law suits against the city or county.
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The frequency and severity of the flooding was also measured in terms of the number of
episodes per year where property damage or personal hazard was encountered (question 5).
Half of the communities (16 of the 32 respondents) experienced between two and five of
these types of flooding episodes per year while a small percentage (4 of the 32
respondents) experienced ten or more episodes per year. Overall, approximately 500
properties experienced property damage or personal hazard due to local flooding in
Northern Kentucky each year.
Several of the cities in Northern Kentucky have combined sewers located within their city
limits. The combined sewers transport both domestic waste water and storm water in the
same system. Because the combined sewers transport wastewater during dry weather
events, portions of the system are owned and maintained by the Sanitation District No. 1.
There are separate storm water systems located in and around combined sewer areas, such
as in the southern portions of Newport and Covington, that are maintained by the
individual cities. However, most of the storm water infrastructure components in the
combined sewer areas are maintained by Sanitation District No. 1. Therefore, the survey
results from the combined sewer cities of Ludlow, Dayton, Newport, Covington and
Bromley were similar in many aspects because the Sanitation District No. 1 provides the
majority of storm water management and infrastructure maintenance in these areas.

Existing Storm Water Program Information
Questions 8 through 14 of the survey questionnaire addressed existing storm water
management programs. Most of the cities that responded to the survey did not have a
specific detailed inventory of their storm water infrastructure. The type of records most
commonly kept by the cities were storm water complaint records and subdivision plans
(question 9). None of the cities that responded to the survey have made an effort to locate
storm water infrastructure and record them in a digital format. On a county-wide basis,
Boone County has begun to inventory their storm water infrastructure.
Several of the cities that responded to the survey indicated that they had a communityrelated group or program that addressed storm water issues (question 10). The cities of
Park Hills, Florence, Villa Hills, and Wilder have some type of community related storm
water group. The City of Park Hills has formed a Street Task Force that involves city
representatives, the city engineer, and local residents. The Street Task Force examines the
condition of city streets and also addresses the related storm water problems. The City of
Villa Hills has a Storm Water Committee that issued a survey to residents asking them to
quantify the magnitude of storm water problems on their property. The results of the
survey have helped city officials to locate areas where drainage or other storm water
improvements are needed.
Many of the cities that responded to the survey, approximately 56 percent (18 of 32
respondents), indicated that they have plans for future storm water improvements (question
11). As stated previously, the magnitude of improvements to the storm water system
varies according to the size of the city. For example, Florence is currently in the process of
implementing the recommendations listed in a citywide storm water master plan and has
completed the review of new storm water regulations that are to be implemented in the
near future. The City of Covington has a report that describes the existing system and
recommends several major storm water system improvements; however, the recommended
improvements are not currently being implemented due to a lack of funds. The cities of
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Bellevue, Dayton and Ft. Thomas, as well as the Sanitation District No. 1, are all involved
in the major flooding problems along Covert Run Creek which may involve possibly
relocating or dredging the creek. The City of Ft. Wright has formed a Storm Water
Committee to examine the current storm water regulations and infrastructure within the
city in response to the death of a child in the storm water system. As mentioned
previously, Park Hills, Villa Hills, and Wilder all have aggressive storm water
improvement plans that include input from the community.
Other cities such as Crescent Springs, Silver Grove, Southgate, Taylor Mill, and Walton
have plans to address their storm water problems on a smaller scale. These plans include
improvements such as the installation of additional catch basins to prevent street flooding,
examination of the feasibility of constructing detention facilities, stabilization of road
embankments to prevent further erosion, and the construction of curbs and gutters in
existing neighborhoods to prevent localized flooding.

Regulation and Enforcement
Questions 15 through 18 in the survey dealt with regulation and enforcement of storm
water infrastructure standards. Most of the cities in Kenton County defer the responsibility
of regulating and inspecting new storm water infrastructure to the NKAPC. Therefore, the
majority of the respondents indicated yes to most of the questions regarding regulation and
enforcement even though the cities themselves are not directly responsible for these tasks.
Several cities such as Ft. Thomas and Newport have their own internal review process and
enforcement policies through their Public Works departments. Other cities such as
Highland Heights, Cold Spring, and Independence have an external review and
enforcement policy that is conducted by an engineering consulting firm. The city of
Alexandria has its own subdivision regulations that are modeled after those used by the
NKAPC. Alexandria also contracts for the services of the NKAPC for construction
inspection and enforcement of their regulations. A further discussion of regulations and
enforcement is included in subsequent sections of this report.

Financial Management
Questions 19 through 21 of the survey reviewed financial management for existing storm
water programs in Northern Kentucky. The majority of the cities that were surveyed,
approximately 81 percent (26 of 32 respondents), raise at least a portion of the money
needed for storm water maintenance or improvements through general fund revenues
(question 19). Some cities actually set aside a specific amount of money for maintenance
of catch basins and culverts and other minor storm water improvements. Others have a
public works budget that includes street repair, grass cutting, and other maintenance items
that include storm water infrastructure. For large projects or emergency situations, the
smaller cities use money from their general funds based on the approval of the city council.
The amount of money that each city applied toward storm water programs was difficult to
exactly determine, but it ranged from $1,000 to $180,000 (question 20). Boone County
estimates an annual budget of $200,000 for their storm water program while the City of
Florence estimates their budget to be $1,000,000. Obviously, the amount of money applied
to storm water maintenance varies in accordance with the size of the city, but the average
amount was approximately $30,000.

© Woolpert LLP
May 15, 1998

Northern Kentucky
Storm Water Feasibility Study

13

Only 15 percent of the cities (5 of 32 respondents) have a special fee paid by city residents
that is earmarked specifically for a storm water infrastructure program. Those cities that
have a special fee are the cities of Florence, Southgate, Covington, Park Hills, and Villa
Hills. In the City of Florence, a storm water charge of one dollar is applied to the water
and sewer bill for every single-family residential unit within the city limits. A charge of
one dollar for every 2,468 square feet of impervious area is assessed to commercial
developments. However, commercial development in Florence can receive up to an 85
percent credit applied to their storm water fee if proper detention facilities are included on
the site. The City of Villa Hills charges $10 per household to administer their storm water
program. Park Hills uses a fee that is assessed based on property value to fund their Street
Task Force.

Operations and Maintenance
Operations and maintenance data for the storm water infrastructure in Northern Kentucky
was evaluated based on the responses to questions 22 through 24 in the survey.
Approximately 63 percent of the cities (20 of 32 respondents) responding to the survey
indicated that their storm water maintenance program is primarily complaint driven as
opposed to regularly scheduled (question 23). Consequently, there are even fewer cities
that have a storm water infrastructure maintenance program. Those cities that have a
regularly scheduled maintenance program are limited to the cleaning of catch basins on a
regular basis or the removal of debris from areas which are prone to localized flooding
during heavy rains. None of the cities surveyed have a periodic inspection program as a
part of their storm water program.

Storm Water Pollution Prevention Programs
Questions 25 through 28 in the survey addressed the water quality aspects of storm water
even though most respondents were not aware of the water quality impacts of storm water.
Over half of the cities (18 of 32 respondents) have a street sweeping program (question
25). Street sweeping can be very important in controlling the amount of floatable material
that enters the streams and rivers. The variation in the number of times the streets are
swept in a year varies greatly from city to city. Some cities sweep their business districts
once per week and residential streets once per month while others only sweep those areas
where sand was placed during a snowfall. Of the cities that have a street sweeping
program, the streets are swept on average three times per year.
The interviews with the city representatives always centered around storm water quantity
problems instead of the water quality problems that are inherent within storm water
management. The only discussion of storm water quality that was generated by this
section of the survey related to the combined sewer areas and their impacts on water
quality.

Summary of Survey Results
The last four questions in the survey, questions 29 through 32, gauged the community’s
overall feelings on storm water management. The results of the survey indicate that 75
percent of the respondents (24 of 32 respondents) would support a regional storm water
management agency (question 31). However, many of the respondents wrote comments
outlining their concerns about the fairness of the funding mechanisms, the effectiveness of
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a regional storm water agency, and the cooperation of the storm water agency with existing
city maintenance programs. In the interviews, most city and county representatives
realized that storm water management does not begin and end at the municipal boundaries
and that an effective storm water management program needs to be on a regional basis.
Survey question 32 asked whether there was an existing agency that was suited for
managing storm water in Northern Kentucky. From the 32 survey responses received, 17
(53 percent) think that the Sanitation District No. 1 is best suited to manage such an
agency. One response each favored either the cities themselves, the NKAPC, or a new
agency to manage storm water in Northern Kentucky, and 12 responses did not identify
any agency. During the interview process, many of the cities indicated that the Sanitation
District’s familiarity with the combined sewer system in the river front cities makes them
most qualified to handle other storm water issues. Others pointed out that the District’s
maintenance equipment could also be used for storm water system repairs in addition to the
responsibilities to maintain sanitary sewer lines.

Kenton County/NKAPC
The regulation of new storm water facilities within the cities of Kenton County is the
responsibility of the NKAPC. The NKAPC works under a contract with most of the cities
in Kenton County to provide plan review and construction inspection for new
developments. The cities have the opportunity to comment on the proposed developments,
and most cities will send a representative to the site during construction to inspect the
work. The NKAPC has several sources of information including drawings, complaint
records, easement records, and maps on existing and proposed developments. Therefore,
many of the Kenton County cities that responded to the survey did not have any
information to contribute to the Regulation and Enforcement section of the survey
questionnaire.
Also involved in the regulation of storm water in Kenton County is the Kenton County
Planning and Zoning Board which establishes the standards which are enforced by the
NKAPC. Recently, the regulations have been upgraded to require detention from single
family residential developments. However, the regulations do not spell out who is required
to maintain these facilities. Currently, either the private entities or a homeowners
association are charged with the maintenance of the detention facility.

Campbell County
The responsibility for storm water management in Campbell County is handled by a group
of organizations that includes the Campbell County Planning and Zoning Board, NKAPC,
city governments, and consulting engineers under contract to individual cities. The
Campbell County Planning and Zoning Board enforces their own set of subdivision
regulations for the unincorporated portions of the county and the cities of Crestview,
Melbourne, Silver Grove, and Southgate. Several of the cities in Campbell County, such
as Fort Thomas, Newport, and Wilder have their own review process and subdivision
regulations that are enforced by the cities or their consulting engineers. The NKAPC
provides storm water management support to some cities in Campbell County including
Bellevue, Dayton, and Alexandria.
The zoning administrator for Campbell County is a consultant who works under contract
for the Campbell County Fiscal Court. A proposal to upgrade the storm water
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management regulations has been sent to the Campbell County Fiscal Court for
consideration and possible adoption. The storm water regulations in Campbell County are
not as well defined as they are in the other counties, and an effort is being made to
strengthen those regulations. The county does not have many records of storm water
infrastructure other than subdivision plans from newer developments and some complaint
records.

Boone County
The Boone County Planning Commission writes the subdivision regulations for the
incorporated and unincorporated areas of Boone County. The Commission is a group of
representatives from the incorporated and unincorporated areas in Boone County that
includes Walton, Union, and Florence. The county has a county-city interlocal
governmental agreement for maintenance of storm water infrastructure. The agreement
covers the storm water as well as other items such as snow removal and some police
services. In addition to the agreement with Boone County, Walton has its own
maintenance department that addresses other issues related to storm water and other public
works. This is partly due to the fact that the city limits of Walton extend into Kenton
County. The City of Florence has its own storm water program and infrastructure
maintenance program that is separate from the services provided by the county. Boone
County and Florence will share resources when necessary in a joint venture to address
some public works issues.
Boone County is currently involved in an extensive storm water planning effort under
contract with an engineering consultant. The storm water planning study began by trying
to find ways to eliminate flooding in the South Fork of Gunpowder Creek. The current
plan proposes the construction of several detention basins near an existing single family
development. A county-wide storm water planning effort to examine all of Boone County
has been initiated. A one million-dollar bond passed by the Boone County Fiscal Court
has funded the study and some of the improvements. There is no current funding
mechanism for operation and maintenance. Boone County also has approved a storm
water master plan ordinance. Since several of the existing storm water problems in Boone
County are related to runoff from interstate highways, Boone County has established an
agreement with the Kentucky Department of Highways (KDOH) that involves the state
providing storm water detention for all new highway construction as recommended in the
storm water master plan. The Louisville District, U.S. Army Corps of Engineers has also
recently received $40,000 in local appropriation funding for storm water improvements in
Boone County. These funds will likely be contracted to consultants for the design of small
detention facilities in the county.
Boone County’s proposed subdivision regulations would require developers to build
detention structures for all new single-family developments. To expedite the agreement
among all involved parties, the county has agreed to maintain the single-family detention
structures. The county has not instituted the same policy for commercial or industrial
developments. It is believed that the Boone County Planning and Zoning Commission will
approve the new regulations.
Boone County has substantial data records that will be useful in developing a storm water
infrastructure database. The county has an extensive amount of subdivision drawings to
compliment their operation, maintenance, and easement records. The county also uses a
software system that tracks old construction projects and prioritizes upcoming projects.
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The Boone County GIS system currently contains a zoning layer, municipal boundaries,
and the parcel layer is to be completed soon. Some man-made drainage features and most
natural drainage features are included in the GIS but are not linked together in networks.
The road maintenance videotape records that were used to identify the exact location of
storm water structures will be incorporated into the GIS. Eventually, the road maintenance
software will be interfaced with the GIS system.

Cincinnati/Northern Kentucky International Airport
The CNKIA has a large amount of impervious area that generates a significant quantity of
runoff during a rain event. The airport uses the Boone County storm water regulations as a
minimum for the design of their storm water system. The airport will begin construction
next year on a new southwest detention facility that will help to detain a significant portion
of the storm water runoff into the upper Gunpowder Creek watershed. The airport pays for
the construction of new storm water infrastructure from their construction funds that are
available for a variety of capital improvement projects. The funds for the operation and
maintenance of the storm water facilities come directly from the airport budget. The
airport has an aggressive street sweeping program that involves sweeping the service and
primary roads daily. Overall, the airport has taken a proactive approach to storm water
management at their rapidly growing facility.

Additional Comments
A recurrent theme in the interviews with the cities and counties was the strong desire to
maintain the link between the maintenance and construction of streets with the storm water
infrastructure. In most cities, the maintenance of roads and streets are closely coordinated
with improvements to storm sewer lines that run through the right-of-way. Many city
representatives commented that the ability to coordinate necessary street work and
corresponding storm water infrastructure work through a separate agency might be a
difficult task. Any new storm water agency will need to make provisions that incorporate
the storm water aspects of street work usually handled by the individual cities.
The recent consolidation of responsibility for sanitary sewer lines under the Sanitation
District No. 1 was another topic that was consistently raised at the meetings with the city
and county representatives. Most cities want to ensure that the money that has been
invested recently to improve their own systems will be taken into account if a regional
storm water agency takes over the storm water infrastructure. In short, they do not want to
be penalized for having a proactive storm water infrastructure and maintenance program.
Most of the respondents were not familiar with the new federal storm water regulations
that may be passed as early as March 1999. They were not aware of the significant
changes which would require control of runoff from construction sites, NPDES permits for
separate storm water discharges, and other items that will quite possibly overwhelm their
existing approach to storm water management. Other comments related to water quality
included the link between storm water management and combined sewers and combined
sewer overflows. Representatives from cities with separate sewer areas wanted to be sure
that any storm water funds would not be used to address CSO problems.
During the interview process, several cities pointed out that a successful regional storm
water agency must include all entities within the three-county area. In addition to all the
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cities and unincorporated areas, it was pointed out that hospitals, academic institutions,
state-owned properties, and other entities which are capable of producing a large amount of
storm water must be included. These developments can cause major problems, yet are not
under the jurisdiction of the cities in which they are located. Some cites also have
problems controlling storm water from new highways or those which have had lanes added
in recent years. To rectify these problems through a storm water management agency
would require an agreement with the KDOH and other local entities that requires
participation in any storm water management plan involving highway projects that will
significantly increase storm water runoff.
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SECTION 4 — REVIEW OF ENABLING AUTHORITY
The establishment of a local government or quasi-government agency to regulate the
quantity and quality of storm water will need to be codified under the laws of the
Commonwealth of Kentucky. The Kentucky Revised Statutes (KRS) applicable to the
authority granted for local government and quasi-government agencies to impose and
enforce regulations on the quantity and quality of storm water discharge to waters of the
commonwealth are not clear as to the establishment of separate storm water management
agencies.
Local governments, such as counties structured under authority of KRS 67, and Planning
Commissions structured under authority of KRS 100, have broad powers that can include
regulation of storm water quantity and quality. However, the focus of the USEPA’s Phase
II Storm Water Rules will provide an incentive for many jurisdictions to combine efforts to
manage storm water by region and by watershed. The Phase II storm water rules may also
encourage those entities already providing a regional service to consider extending their
commission to include storm water management activities.
The investigation of enabling authority for development and implementation of a regional
storm water program that may levy and collect fees for program operation and implement
regulation must consider two perspectives. First, the legal perspective must be investigated
to determine if direct or indirect enabling authority exists that will allow this type of
program to be implemented, enforced, and capable of withstanding legal challenges.
Second, the political feasibility to use the authority identified or to construct a new
authority must be investigated.

KRS 220 Option
Existing federal regulation found in the Clean Water Act, 33 U.S.C. 1251 et. seq., has
permit authority found at 40 CFR Part 122.26 (d) (2) (iv) (D). This section will be
amended by Phase II. By delegation of the federal mandate, permits are currently issued
by the Kentucky Division of Water under authority of KRS 224.16-050. In the event that
the 1990 census data for the regional area exceeded 100,000 population then the state could
designate the three-county area under the above referenced rule and require that an
application for a permit be submitted. There is no conferring of power by these rules, and
the authority to implement the required programs must be found in powers otherwise
conferred.
In particular, the Sanitation District No. 1 is established pursuant to KRS 220.010 to
220.540. Until March 1998, the only references to management of storm water by the
district were found in KRS 220.030 (1) “ To prevent and correct the pollution of streams”
and (6) “To develop and implement plans for the collection and disposal of storm
drainage to the extent that collection and disposal of storm drainage is required by
applicable federal and state regulations”. Item (2) “ To regulate the flow of streams for
sanitary purposes” could have been interpreted to apply to storm water quantity control if
one could assume that the intent was to accept (1) through (6) as a comprehensive
program. In this light KRS 220.320 allowed the District Board to promulgate regulations
such as to “…prevent unnecessary pollution of any watercourse or supply within the
district…” Further, KRS 220.340 allowed the board to “establish and maintain stream
gages and rain gages, and may make such surveys and examinations of rainfall, stream
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flow and other scientific and engineering subjects as are necessary and proper for the
purpose of the District.” Assuming conditions of KRS 220.030 (6) were satisfied, there
was enough language that applied to the area of storm water management for the District
Board to develop regulations with adequate enforcement powers. It was reasonable that
through the District’s authority to charge fees for sewer collection and disposal that a storm
water fee could be established. The District does have the authority to issue bonds. The
District Board may be required to develop a Storm Water Utility Ordinance to govern the
implementation of the utility.
KRS 220 is silent on specific exemptions; therefore, all entities may be subject to any
requirements established under provisions of this statute. It is not clear if the sovereign
(Kentucky state government) would be exempt. Typically, a lower authority cannot
regulate the sovereign (Kentucky state government) that confers the powers unless the
sovereign specifically allows for such control. The question of levying fees for storm water
management to entities of the state such as office buildings, highways, school property,
state parks etc. always tests the authority of implementation. Since KRS 220 does not
specifically address regulation of the sovereign the assumption is that it is not allowed.
Another option that exists may be to ask the fiscal courts of Boone, Campbell, and Kenton
Counties to make a storm water management utility part of the District’s responsibility.
KRS 220.035 (1) (c) may allow this if it is done through part (2) and/or (4) of this section.
Recently, the General Assembly of the Commonwealth of Kentucky passed House Bill No.
651 that revised KRS 220. This bill was signed by Governor Paul Patton and takes affect
on July 15, 1998. The revisions to KRS 220 include a change to part (6) that removes the
language that specifically limits the development and implementation of plans for the
collection and disposal of storm drainage “to the extent that collection and disposal of
storm drainage is required by applicable federal and state regulations.” Therefore, the
Sanitation District No. 1 is now permitted to take on the responsibility and collect funds for
regional storm water management.
The disadvantages of KRS 220 are as follows:




The statute is silent on the appeals process.
It may be awkward to implement for comprehensive watershed management.
It apparently allows exemptions of the sovereign.

KRS 67 Option With Inter-local Agreement
It is possible to invoke the provisions of KRS 67 through inter-local agreement. However,
the stumbling block associated with invoking KRS 67 is the agreements and approvals that
are necessary to develop and implement the inter-local agreement.
If KRS 67 (county authority) were to be used, an inter-local agreement between the three
counties and the Sanitation District No. 1 must be written and approved by the Attorney
General. The purpose is to transfer county authority in 67.083 (a) “…abatement of public
nuisances,” (h) “conservation, preservation and enhancement of natural resources including
soil, water, air, vegetation and wildlife,” (i) “control of floods,” and (k) “planning, zoning
and subdivision control according to provisions of KRS 100 (Planning Commission)” to
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the Sanitation District. An advantage of this option is that each of the 39 cities in the threecounty region would not have to approve implementation of a utility or other regulation.
Under KRS 67.450-550, the county may issue bonds. The provisions specifically state that
the bonds are not debt but must be supported by targeted revenues such as receipts from a
building. Thus, the county cannot decide it needs additional funds and issue bonds. They
must have a specific purpose for the funds, and that purpose must support the repayment of
the bond.
Since KRS 67 is silent on enforcement provisions of this nature, it is not possible to
transfer enforcement authority by inter-local agreement. Each county would be responsible
for enforcing codes pertaining to management of storm water. This is an unacceptable
alternative for management of storm water since it could lead to inconsistent or nonuniform application and enforcement of storm water management regulations.

KRS 100 Option With Inter-local Agreement
This option is similar to the invoking KRS 67; however, the 39 cities in the three-county
region must approve instruments of implementation. There are specific exemptions that are
allowed by KRS 100 that are not desirable for storm water management. For example,
KRS 100.324, exempts public utilities operating under the Public Service Commission or
Department of Vehicle Registration, the Federal Power Commission, municipally owned
electric utilities, and common rail carriers. KRS 100 has no language concerning the
issuance of bonds.
Enforcement by KRS 100.991 (1) is limited to $500.00 per day per violation. An option to
invoke KRS 100 for authority is undesirable due to the problems associated with local
municipal approval and specific exemptions.

New Statute Option
The option exists to develop a new statute that confers enabling authority to those
organized pursuant to KRS 220 for the following:








Implementation of storm water utilities,
Regulation of water quantity and quality,
Regulation of erosion and sediment control,
Regulation of wetlands,
Implementation of wetland mitigation banks,
Implementation of comprehensive holistic watershed management, and
Establishment of utility fees by watershed.

This authority would be specific and direct to the implementation of storm water
management programs allowing the establishment of regional storm water management
agencies. Other entities could be included such as those units of government or quasigovernment agents operation pursuant to KRS 76, KRS 100 and KRS 67.
It would be necessary to confer the power for enforcement of storm water management
rules created by authority of this new statute to those as identified. Further, the authority to
regulate the activities of the sovereign should be conferred to the implementing authority.
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SECTION 5 — GIS LINKAGES
A major complicating factor in the use of the Geographic Information Systems (GIS) is the
decentralized nature of government in the Northern Kentucky area. Data is available for
some areas but not others, and much of what is available is not consistently maintained
across all three counties. Some data is available but not accurate enough, some is not
current, and in some cases the available data is stored in different formats by different
agencies, which makes it very difficult to use.
In Kenton County, the Northern Kentucky Area Planning Commission (NKAPC)
maintains the bulk of the GIS information. They, along with the Sanitation District No. 1,
the Northern Kentucky Water Service District, the Property Valuation Administration
(PVA), and the Kenton County Fiscal Court, form the PlaNet consortium.
In Campbell County, GIS activities are much less structured. NKAPC does generate base
maps for use by the Sanitation District No. 1, but little other data is in GIS format.
In Boone County, the Boone County Planning Commission (BCPC) maintains most GIS
data, with the City of Florence also maintaining some data in a GIS.

GIS Data Availability
Woolpert conducted interviews with the Sanitation District No. 1, the BCPC, and the
NKAPC. The discussions included information in three major subject areas:




Information needed for storm water planning and design purposes (including
modeling),
Information needed for maintenance of storm water assets, and
Information needed for possible storm water billing.

The major data components that are relevant to storm water and their availability are
shown in Table 1.
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TABLE 1
SUMMARY OF GIS DATA COMPONENTS
IN NORTHERN KENTUCKY

GIS Component
Contours

Use
Critical component for
all storm water work

Availability
Kenton: Contours are
from 1985, and only
25’ contours have
elevations in the GIS.
Campbell: Contours
for 75% of County.

Comments
The contours that exist
are at 5’ intervals.
Contours were not part
of the most recent set
of updates for Kenton
or Campbell County

Boone: 5 foot contours
(1994) available in
Eastern Portion of the
County, 10 foot in
remainder.
All: 5’ Contours are
also available for all 3
counties from USGS
digital terrain models.
Watershed boundaries

Created from contours,
needed for modeling

All: No watershed
boundaries exist.

Natural drainage
features (streams,
rivers, ponds, etc.)

Needed for all storm
water planning and
design

Kenton and Campbell:
Features shown, but
not intelligent
Boone: Features
shown, but not
intelligent

Man-made drainage
features (pipes, inlets,
ditches, etc.)

Critical for design and
maintenance purposes

Kenton and Campbell:
Some features shown,
from photography or
digitized plans.

The features are shown
as lines, but are not
closed polygons, and
do not have attributes

Large cost item to
accurately locate and
input these features.

Boone: Some features
shown from
photography, 1”=200’
accuracy.

© Woolpert LLP
May 15, 1998

Northern Kentucky
Storm Water Feasibility Study

23

GIS Component

Use

Availability

Land Use

Needed for predicting
runoff amounts

All: Already developed
for previous modeling,
but limited
classifications

Soils (hydrologic
groups)

Needed for predicting
runoff amounts

All: Already developed
for previous modeling

Impervious areas

Needed for generation
of impervious area bills

Kenton and Campbell:
shown on GIS,
buildings are polygons,
but other features are
not, and are not
maintained, and no
driveways shown.
Boone: exist in usable
form in GIS,
maintained current

FEMA Flood levels

Defines official flood
areas

Comments

Even for areas where
impervious surfaces
are shown, work will
be required to convert
them to polygons. The
scale and accuracy of
impervious area data is
important to the
determination of storm
water rates.

Kenton: Exist, but
from 1980 sources.
Campbell: unknown
Boone: Ohio River
boundaries completed,
others being done.

Parcel boundaries

Needed for generation
of impervious area bills

Kenton: Parcels
available from PVA
Campbell: Little or no
parcels in GIS
Boone: Approximately
½ the County in GIS
(most of Sanitation
service area),
remainder to be
completed within 1
year.

GIS Data Summary
Although the GIS programs in Northern Kentucky will be able to supply much of the
information necessary to effectively manage storm water infrastructure, there are three
critical components that will need to be addressed:
1. Storm Water Features. Many storm water features are shown, but the features were
not captured consistently or completely, nor are they organized in the GIS into storm
water networks. This limitation exists in all three counties.
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2. Impervious Areas. Impervious areas in Kenton and Campbell Counties are only
updated when new planimetric maps are created, which might be only every 5 years.
Roads are added now from improvement drawings, but buildings and other needed
impervious areas (parking lots, etc.) are not. A system will be needed to update these
features from new construction documents as is being done in Boone County.
3. Parcel Data. Parcel data is virtually non-existent in Campbell County. Parcels will
have to be created in the GIS, at least for non-residential property, to generate
impervious area based storm water utility bills.
A number of other issues will also need to be resolved, including:
1. Drawing watershed boundaries.
2. Determining if the land use boundaries drawn for sanitary sewer modeling are
acceptable for storm system modeling.
3. Management of work order and complaint files.
Woolpert recommend that the funding plan for storm water management include funding
to cover these items.

Sanitation District GIS Equipment and Staffing
Assuming that Sanitation District No. 1 proves to be the agency that is tasked with taking
on storm water management responsibility in Northern Kentucky, Woolpert reviewed the
current capabilities of its GIS. The District is progressing in updating the sanitary sewer
system data, and can keep up with the current workload for the GIS. However, additional
resources would be necessary to manage the storm water GIS information. Minimum
resources needed would be an additional GIS workstation, software license, and a GIS
technician.

Maintenance Management Software
With reference to the Sanitation District No. 1 GIS and the managing of the sanitary sewer
collection systems, a decision was made to acquire a low-end Computerized Maintenance
Management System (CMMS) to have a place to store and manage information about
maintenance activities, preventative maintenance tasks, materials inventories, and
purchasing. Two copies of a package called MaintMiser were acquired, one for the field
crews, the other for the plant. The field staff has used their copy to manage information.
However, the existing software has limitations that are becoming more serious as more
data is input. It has become unwieldy to use, and cannot perform several desired functions
(particularly inventory). Because it was designed as an equipment maintenance package, it
is not well suited to managing the massive number of features found in a sewer system. A
replacement system that is designed for sewer features should be considered if any
additional information is to be managed.
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SECTION 6 — NEEDS ASSESSMENT
Regional storm water management is a relatively new concept in local government
operations. It is the stepchild of industrialization and urbanization of our country.
Historically, the control of local flooding has always been the responsibility of local
government. Prior to 1987, the concern for water quality was limited to implementing the
Clean Water Act of 1972. The real challenge is the administration of a regional program
that addresses these quantity and quality issues by 42 local government entities.
For Northern Kentucky, the perceived needs are to:


Create a regional authority responsible for a comprehensive storm water management
program;



Develop a master plan for the control of local flooding and water quality in the
receiving streams;



Provide uniform rules, regulations and design standards for the development of land in
Northern Kentucky;



Formulate the regulation and enforcement of a comprehensive storm water program
that will insure compliance with the Clean Water Act; and



Fund the program by a stable, adequate and publicly acceptable source of funding.

The new storm water authority could be a part of an existing agency such as the Sanitation
District No. 1 or the NKAPC, or it could be a new agency created with the endorsement of
the three counties and 39 cities.

The Elements of Comprehensive Storm Water Management
Storm water management agencies have been established in many communities and
regions of the United States. These agencies have many organizational elements in
common with each other that are summarized in the following outline.
1.

Administration, Financial Management and Public Involvement





2.

Master Planning, Design and Engineering
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3.

Operations and Maintenance (O & M)




4.

Regulation and Enforcement








5.

Maintenance Management
Routine Maintenance
Remedial Maintenance

Storm water Management Code Development (Drainage Code)
Code Enforcement
Permit Administration
Infrastructure Inspection
Floodplain Management
Separate Storm Sewer System
Erosion Control Program

Capital Investments



Major Capital Improvements
Minor Capital Improvements

Not all of the above elements must necessarily be immediately implemented and some may
never be needed. However, it is important to point out that for effective management,
regional coordination is required. It should also be noted that not all of the elements
contained in the above outline need to be directly performed by the storm water
management agency. Contracting with other established public or private agencies such as
public works departments, planning departments, highway departments, consulting
engineers, data processing consultants, etc., is often used to reduce the overall staff and
physical plant needed to address the management goals of the storm water agency.
A comprehensive definition of storm water management should include all government
efforts to control storm runoff and the hydrologic problems it can cause. Included are the
efforts to control the magnitude and frequency of floods, the nature and severity of water
pollution events and the significance of erosion and sedimentation.

Government Programs
Storm water management is a proper function of government because the prevention of
storm runoff problems is in the public interest. Many existing programs are not totally
successful. A more comprehensive approach to storm water management should lead to
greater success in protecting the public interest. The NPDES program expresses the
USEPA’s interest in storm water management; however, other federal, state, and local
agencies have interests in the management of storm water that must be addressed by any
future storm water authority in Northern Kentucky.
Federal Government
The Federal government’s interest in storm water management, outside of the USEPA, has
for the most part been focused on major flood control programs administered by the U.S.
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Army Corps of Engineers. The construction of flood control reservoirs in the Ohio River
Basin and the barrier dams, flood walls and levees related thereto, is an excellent example
of the use of federal Dollars for flood control. The channelization of the Mill Creek,
extending from the Ohio River opposite of Ludlow, Kentucky, northward to the
Hamilton/Butler County line in Ohio is a smaller example of federal flood control at the
local level. Regardless of the effectiveness of these projects, they never extend beyond the
banks of major and sometimes minor receiving streams. These programs to date have been
focused on water quantity issues and local flooding.
With the passage of the Water Quality Act of 1987, there has been an increased interest in
the water quality of the “waters of the state” that by definition includes most all bodies of
water in the Commonwealth of Kentucky and certainly Northern Kentucky. This interest
in water quality manifests itself in regulations issued for the discharge of storm water by
the USEPA and the Kentucky Division of Water (KDOW). The storm water permits that
are a part of the National Pollution Discharge Elimination System (NPDES) program are a
direct result of the implementation of the Clean Water Act.
State Government
State interests in storm water have not historically been related to the collection of local
drainage except as it may impact water quality or the flooding of streams. Instead, state tax
and grant dollars have tended to be allocated toward the administration and supply of safe
drinking water throughout the state. The recreational use of water is also a major interest
of the state.
The KDOW administers the NPDES permit system related to the water quality issues for
storm water discharges into the “waters of the state”. Kentucky is a delegated state
meaning that it has been granted jurisdictional authority to administer the NPDES program
by the USEPA, and the permit program is known as the KPDES program.
Like the federal government, local neighborhood flooding is perceived by the state as a
local problem, and its control is the responsibility of local government.
Local Government
Since the federal and state governments have not chosen to enter into the area of local
storm water management, the collection of local storm water runoff and the reduction of
local flooding is clearly the responsibility of local government.
Historically, local governments have not done well because the players have different
focuses. For example, the local highway department engineer wants the water to drain off
of the roads in the community. Land developers want the water removed from their
subdivisions/developments. Beyond that there is very little in the way of uniform planning
for the discharge of storm water into waters of the state.
Water quality of the receiving streams as it is related to storm water discharges, has not yet
become a local concern. However, with the implementation of the NPDES program, water
quality moved to the forefront of storm water management concerns for local governments
covered by the Phase I rules. Under the Phase II rules, it is likely that water quality issues
will become a concern for the communities of Northern Kentucky.
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Northern Kentucky is typical of many urbanized areas in that it has a multiplicity of local
governments, each with its own concept relative to the collection and discharge of storm
water runoff. Some jurisdictions are proactive in their approach, collecting a storm
drainage service charge and beginning to address the local drainage problems. Others are
totally reactive and consider the collection of surface water as a maintenance concern.
However, it should be noted that storm water does not respect municipal boundaries, and
storm water problems in one community may spill over into another.

Minimum Control Measures
The December 15, 1997, Storm Water Phase II Proposed Rule issued by the USEPA
requires MS4s to develop, implement, and enforce a storm water management program
designed to reduce pollutants from the MS4 to maximum extent practicable and protect
water quality. Six minimum control measures must be included in the storm water
management program:







Public education and outreach on storm water impacts;
Public involvement/participation;
Illicit discharge detection and elimination;
Construction site storm water runoff control;
Post-construction storm water management in new development and redevelopment;
and
Pollution prevention/good housekeeping for municipal operations.

Storm Water Management Program Needs
Based on the elements of comprehensive storm water management and the minimum
control measures identified above and the requirements of the NPDES program for MS4s
outlined in Section 2, the needs for the entity charged with the responsibility for storm
water management can be preliminarily defined. The following paragraphs identify key
items that will need to be addressed for storm water management in Northern Kentucky.
Administration, Financial Management, and Public Involvement
The administration of a storm water management program in Northern Kentucky will
depend on which entity or entities are charged with the responsibility for managing storm
water. In Northern Kentucky there are 42 political jurisdictions (39 cities and 3 counties),
a sanitary sewer utility and three area planning commissions all of which have an interest
in storm water management. Should they choose to do so, each political jurisdiction could
adopt development regulations related to the control of local flooding.
It is inconceivable that 42 separate jurisdictions could jointly administer a water quality
program for the Northern Kentucky receiving streams that would fully comply with the
Phase II program requirement of the 1987 Water Quality Act. Northern Kentucky needs an
organization that is politically stable and publicly acceptable to administer a
comprehensive storm water program. In line with the USEPA’s emphasis on watershed
management, the storm water authority should span municipal boundaries to ensure an
effective control of pollution in the watersheds that drain Northern Kentucky.
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A review of the storm water management surveys that were returned indicated general
agreement with the concept of a regional storm water authority although there was not
agreement on who that authority should be. The possible alternatives for a regional storm
water management authority that meets the watershed management objectives of the
USEPA consist of (1) a single authority, (2) three individual county authorities, or (3) a
two-county authority with the remaining county organized under its own authority. There
exists the possibility that under the Phase II rules and based on population, the KDOW will
declare Boone, Campbell, and Kenton Counties to be a region to be administered under a
single authority in which case only the first alternative can be considered.
A Single Storm Water Management Authority. There are many advantages to a single
storm water authority to serve the Northern Kentucky area. First, there would be a
consistent set of design criteria and rules and regulations applied throughout the entire
storm water district. This is especially necessary when the NPDES regulations for storm
water discharges into waters of the state are enforced at the local level in Northern
Kentucky. The regulatory requirements for general construction activity for the control of
erosion and sedimentation will require a uniform enforcement of these controls. The very
nature of storm water runoff suggests that it would be impossible to manage storm runoff
at the local political jurisdiction level.
Second, master planning must be accomplished on a watershed basis. Runoff does not
respect political boundaries, and it is difficult if not impossible to regulate storm runoff
without administrative control of the downstream and upstream properties.
Third, there are significant cost savings to be realized. Staff, whether they are employed by
the authority or by the local jurisdictions, does not need to be duplicated. Also, a central
staff would provide the unified direction necessary for successful control of local flooding
and water quality control. Equipment purchase and its maintenance would also be directed
from a central facility. Related to central maintenance is the realization that some of the
equipment needed for drainage maintenance is also needed for street maintenance and the
services provided by street maintenance crews. This overlapping of responsibility and
expertise can be administered by interlocal agreements between the storm water authority
and the local political jurisdictions.
Fourth, a central mapping and records section would be invaluable for both design and
maintenance. The maintenance of records can best be administered by the completion of a
Geographic Information System (GIS) with a storm water infrastructure component.
Mapping data can be linked to maintenance activity, proposed development plans,
complaint data, inspection reports, etc.
Fifth, capital improvements can be planned and implemented on a watershed basis.
There are several alternatives for the establishment of a single storm water authority in
Northern Kentucky. These include both established agencies and a new agency as
discussed in the following paragraphs.


Sanitation District No. 1
One obvious solution would be that the role of the single storm water management
authority be assigned to Sanitation District No. 1. It has the technical expertise to
administer such a program and a staff of trained personnel who are familiar with the
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techniques of sewer and storm drainage design, construction, and maintenance. They
have equipment necessary for storm water operation and maintenance.
Notwithstanding this expertise, a new program could not be implemented without
some major additions in both staff and equipment and a restructuring of the overall
administration of the District.


Northern Kentucky Area Planning Commission
The NKAPC has the technical expertise to review storm water control plans and to
manage data in a GIS. However, they do not have the staff and equipment to construct,
maintain, or repair storm water infrastructure. Nor does the NKAPC have any
experience with billing systems or the establishment of rate structures.



New Storm Water District
The other direction would be to create a new storm water district for the three-county
area in Northern Kentucky. The advantage of this concept is that the new agency
would be dedicated solely to storm water management and would not be burdened by
coordination with other functions such as sanitary sewers. The disadvantage to a
separate district would be the duplication of labor, materials and equipment necessary
to organize a new entity. The new district would also have to establish overall
enforcement authority for storm water management with all of the communities in the
three counties of Northern Kentucky.

Three County-Wide Storm Sewer Authorities. In the urbanized areas of Northern
Kentucky, the major county boundaries, with the exception of the boundary between
Boone and Kenton Counties, are major waterways including the Ohio River and the
Licking River. Many of the advantages of a single authority could be preserved with three
county-wide authorities. Some staff, equipment, and record keeping systems would be
duplicated with existing county agencies. The advantages of having three individual
county storm water authorities rest mainly in the perception of maintaining control closer
to home. The storm water fees charged to the property owners in the county would be
spent to improve the infrastructure in the county and would not subsidize other projects
outside of the county.
There are several disadvantages of establishing three individual county storm water
authorities. First, storm water management would not be handled on a uniform basis
across the three counties. Each county would establish its own regulations and project
priorities. The project priorities would be tied to funding. Large, costly storm water
control infrastructure improvements could only rely on the funding available within the
county.
Second, each county would have to obtain and maintain the physical equipment necessary
to construct, operate, and maintain the storm water drainage system. In many cases,
construction, maintenance, and operation functions could be performed under intergovernment agreements with the communities within the individual county. However, the
priority of use for the equipment and staff could become a problem if the communities
have more pressing needs.
Third, funding of storm water management would not be consistent across the three
counties. The higher growth counties could rely on greater revenue to fund storm water
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improvements based on their higher population and greater commercial and industrial
development. The more rural counties would not have as great source of funding. This
could lead to different storm water rate structures in each county with the associated impact
on residential, commercial, and industrial development.
Two-County Authority With The Remaining County Organized Under Its Own
Authority. This alternative recognizes that the population distribution of Northern
Kentucky may favor a two-county and a one-county storm water management agency
arrangement. The advantages and disadvantages of this option are the same as those
discussed above for the three county-wide agencies.
Administrative Needs. The following objectives will need to be accomplished to
establish a storm water management program acceptable to the USEPA in Northern
Kentucky:







One or more entities need to be tasked with storm water management in Northern
Kentucky. The entity or entities need to be identified to the KDOW.
The legal authority of the storm water management entity needs to be codified under
the Kentucky Revised Statutes.
The mission, goal, and objectives of the storm water management entity need to be
formulated.
The administrative structure of the storm water management entity needs to be defined.
The responsibilities of the storm water management entity need to be identified
including any sharing of responsibilities through inter-government agreements.
The service area of the storm water management entity needs to be defined.

Financial Management Needs. In order for a storm water management program to be
implemented, a source of income will be necessary to fund the activities of the responsible
agency. Therefore, the following needs should to be addressed:




A source of start-up funds for a new storm water management agency will need to be
secured until regular income can be realized through a monthly fee structure.
The basis for billing residential, commercial, industrial, and institutional customers’
needs to be determined and an equitable rate assigned to each property.
Accounting and billing procedures need to be established.

Public Involvement Needs. In line with the USEPA’s recommended minimum control
measures, a public education, outreach, and involvement program needs to be developed to
provide the public with the opportunity to understand and endorse the goals of the storm
water management program. The needs involved with public involvement include:




A public information program needs to be established to advise the public of the
reasons for a storm water management program.
A public education program needs to be developed to assist the public in realizing the
impacts of storm water pollution on the environment and human health.
A series of public meetings need to be held during the formation of the storm water
management program to allow public input in the development of storm water
pollution prevention measures.
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Master Planning, Design, and Engineering
One of the advantages of a storm water management program is that it allows for the
development of a comprehensive water pollution control master plan and implementation
of a uniform set of design and engineering standards and methods. The design and
engineering methods to be used are based on the problems that are identified by the field
data collection and monitoring required by the NPDES regulations.
A good master plan will identify the structural needs of the storm water infrastructure
through appropriate hydrologic and hydraulic analysis. Using the techniques made
available through the development of a GIS program can facilitate master planning. Some
of the elements of a master plan would include:


An inventory of the existing storm water infrastructure. This would include all sewers,
street inlets and catch basins, ditches, channels, watercourses, and flood plains.



Identification of the major and minor drainage ways. The major drainage ways should
be modeled to predict their capacity to transport the 25-, 50-, and 100-year storms
while the minor drainage ways should be modeled to handle the 2- and 10-year storms.
In the case of FEMA regulated flood plains, the modeling must meet FEMA standards.

Where surface streets are “unimproved,” the master plan should identify the street
improvements needed to control drainage. Where the receiving streams or storm sewers do
not have the capacity to carry the runoff from developing areas, the master plan should
determine the most practical and/or economic solution to control local flooding. This
includes stream widening or reshaping, construction of larger capacity sewers, or the
construction of regional or local retention or detention facilities. The continuing
maintenance of retention and detention facilities must be the concern of the master planner.
In additions water quality concerns in the form of point and non-point sources must be
addressed.
It should be noted that some of the master plan elements listed above are being
accomplished by some but not all of the existing political jurisdictions in Northern
Kentucky. The master plan elements that are performed are not accomplished uniformly
throughout the area. The NKAPC does do some plan storm water system review in Kenton
and Campbell Counties. Their work is uniformly implemented where they have the
authority to enforce storm water standards.
Additional needs under this category can be identified as follows:




The overall scope of storm water pollution problems need to be identified through a
program of field data collection and monitoring in accordance with the NPDES
requirements.
Design criteria and construction standards need to be developed based on the types of
problems identified by the field data collection and monitoring program.
Structural and non-structural Best Management Practices (BMP) need to be identified
for the types of problems identified by the field data collection and monitoring
program.
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Operations and Maintenance
A strong capital improvement program is needed to correct the problems existing in most
Northern Kentucky communities, and the greater need exists in establishing an equally
strong proactive operation and maintenance program. Almost all of the survey
questionnaires returned indicated that maintenance of the storm water drainage system was
weak at the best throughout the three-county region.
Experience by existing storm water utilities has indicated that one of the wisest
investments in storm water management is maintenance. Much local flooding is caused by
the lack of maintaining the infrastructure. The “out of site – out of mind” mentality is
especially true when it comes to storm sewer maintenance.
Staff and equipment for an operations and maintenance program can be found in every
public works/public service organization in the region as well as with Sanitation District
No. 1. The needs of a central storm water management agency relative to proactive
operation and maintenance include:






Preparation of a Maintenance Master Plan for the entire service district;
Identification of work centers (e.g. inlet cleaning, sewer replacement, ditch cleaning
and relining, etc.);
Development of performance standards;
Identification of equipment and material needs; and
An information hot-line (24 hour, 800 number) to report problems.

Maintenance can be categorized into two classifications: (1) remedial maintenance and (2)
routine maintenance. Remedial maintenance projects require engineered solutions to local
problems and have to be designed by an engineering staff. Work orders can then be issued,
based on the engineering drawings or sketches. Routine maintenance, alternately, can be
accomplished by a maintenance crew immediately upon the issuance of a work order. The
work orders can then be issued to agency personnel based on the performance criteria
establish in the maintenance master plan.
In most cases there is more work identified than can be done by current staff. Therefore,
there are two alternatives to performing the work:
1. Obtain contingency contractors to perform work based on assignments assigned
through the contract period, or
2. Negotiate with the existing cities and counties to utilize the expertise of their staff and
to fully utilize equipment in their various public works/public service departments.
With a proactive operation and maintenance program, it is easy to establish priority for
maintenance projects and to service locations with high maintenance needs (e.g. sag inlets
in streets, storm sewer intakes and outlets at critical locations). Another immediate
advantage of proactive maintenance is the public visibility given to the program.
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Regulations and Enforcement
The entity responsible for storm water management will need to establish regulations
consistent with the NPDES requirements and enforceable by law. The cornerstone of
storm water management is a drainage code that includes the following components:











The scope of the program;
Definitions;
Organization;
The authority to promulgate rules and regulations;
The requirements for master planning;
The development permit process that includes plan review, permit issuance, inspection
and enforcement;
The storm water service charge rate and other items related to the funding of the
comprehensive program;
The adoption process for billings and collections related to the storm water program;
A process for appeals and variances; and
A schedule of violations and penalties.

The careful preparation of this document will pave the way for the implementation of
comprehensive management. The code must uniformly be applied to the entire storm water
service area.
Equally important to the program is the establishment of a technical document containing
the criteria for the design, operation and maintenance of the storm water infrastructure.
This document should be considered a vital document subject to change as needed to adjust
to changing environmental requirements and conditions.
Major elements include:








The design process;
Prediction of rainfall and runoff;
Design of open channels and ditches;
Design of storm sewers and their appurtenances;
Detention and retention requirements and design;
Erosion and sedimentation control; and
NPDES requirements.

Capital Investments
Once the storm water infrastructure inventory is completed and the field testing and monitoring
program results are compiled and evaluated, a list of capital improvements can be developed. The
projects listed can be prioritized based on maximum environmental benefit, cost in light of
expected revenues, and compliance with NPDES requirements. The projects should be categorized
as either major capital improvements or minor capital improvements. The major capital
improvements are those projects that will require a significant outlay of funds, manpower, and
equipment. Completion of these projects will be dependent on the storm water management
agency’s ability to raise sufficient revenue to fund the project. The minor capital improvement
projects are those projects that can be handled on an “as needed” basis.
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SECTION 7 — FUNDING MECHANISMS
Any comprehensive storm water management program must be supported by a stable,
adequate and publicly acceptable source of revenue in order to implement and administer
the program. From a review of the survey questionnaire responses it is obvious that such a
revenue stream is currently not available from any of the conventional sources.
Federal and state funding support for local storm water drainage systems is limited. Major
flood control projects are funded by the U.S. Army Corps of Engineers and the Natural
Resource Conservation Service; however, small flood control and water quality
improvement projects receive little or no funding support at the federal level except from
sources such as revenue sharing or block grants. State assistance usually takes the form of
planning advice, floodplain delineation, flash flood and contingency planning assistance,
revolving loan funds, or construction of facilities. Therefore, the burden of storm water
management falls upon local municipalities.
Controlling the quantity and quality of storm water runoff has, for the most part, not been a
high priority of local government. However, under increasing federal and state regulatory
pressure, local governments and private developers will need to find ways to finance storm
water management.
Storm water financing can be categorized into two basic areas: (1) existing development or
problems needing remedial treatment, and (2) new development or opportunities to prevent
future problems. Financing must address annual operating costs (i.e. planning,
administration, regulatory enforcement, maintenance, and operations) and capital
improvements. The primary methods for financing storm water management for existing
developments include:








General tax fund (primarily for operations and maintenance (O&M) and capital
improvements);
Dedicated ad valorem taxes (primarily for O&M and capital improvements);
Service charges or fees (primarily for O&M and capital improvements);
Special Assessment (primarily for capital improvements);
Bonds (primarily for capital improvements);
Private Funds (primarily for capital improvements); and
Storm water utilities (primarily for O&M and capital improvements).

For new developments, there are additional funding mechanisms:





Developer fees (primarily for capital improvements);
Developer provided facilities (primarily for capital improvements);
Dedications (primarily for capital improvements); and
Floodplain regulations (primarily for capital improvements).

A description of each of these types of funding is provided in the following paragraphs.

General Tax Revenues
Local government operations are supported with basic tax revenues including property
taxes, sales taxes, fees, and licenses. In the case of most governments, the revenue from
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these sources is already allocated for specific uses. Inserting the costs associated with
storm water management into the demands for existing general tax revenue will either
result in the need for a significant increase in taxes that is generally politically undesirable
or increased competition between the various municipal services that rely on these funds
with the possible result of reducing services in certain sectors of the local government.
When drainage problems occur in developed areas, the costs associated with structural
improvements, rights-of-way, engineering, and construction are particularly high. General
fund revenues are better suited to funding on-going operation and maintenance and less
suited for large capital improvement projects. However, general tax funds have been used
for capital improvement projects. Usually this consists of setting aside a portion of sales
tax or other tax revenue or annually escrowing funds into a sinking fund. In many
communities, general tax funds are the only source of money for planning, plan review,
inspection, mapping, and similar activities.

Dedicated Ad Valorem Taxes
The majority of existing flood control districts and a few city and county governments
have the authority to levy taxes on improved property specifically for storm drainage and
flood control. Examples of this authority can be found in the Ohio’s conservancy district
laws and Illinois’s laws that allow a county-wide tax for storm water management in
several urbanized areas. Dedicated ad valorem taxes are based on a property’s assessed
valuation; however, the increased number of storm water utilities speaks to a public desire
to relate storm water management costs more to a criteria based on a property’s
contribution to storm water runoff. There is no link between a property’s value and the
amount of storm water runoff; however, there is a strong link between the amount of
impervious area on a property and the amount of storm water runoff.

Service Charge or Fees
Service charges or fees are directly related to the service provided. The use of service
charges by local government is not new and has been used in various forms to fund water
and wastewater operations, mass transit, solid waste facilities, and gas and electric utilities.
In terms of storm water management, the most common basis for service charges is the
area of impervious surface. The principle is that each property owner pays a fee for the
service of handling the drainage originating from that property. This provides an equitable
distribution of funding responsibility since all property owners are charged on the same
basis. Often, service charges are used to support a storm water utility such as in Cincinnati
and Louisville.
There are many combinations and variations of storm water service charge rate structures
and most have been upheld in the courts. The three approaches most often used are:


Amount of impervious surface area. Rates are set in direct proportion to the measured,
estimated, or assumed extent of impervious area for each parcel of land.



Density of development. Rates are determined by a runoff coefficient that is deemed
appropriate for the type of land and the nature of the improvements to each parcel.



Flat fee. A constant or uniform fee for each property within pre-existing classes is
used or can be applied on a community wide basis.
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The City of Cincinnati currently uses the amount of impervious surface area as the basis
for their storm water service charge rates while the City of Florence uses the flat fee
approach.
Developing a basis for service charges requires a thorough review of several factors:










Equity;
Balance of rates with the level of service;
Data requirements;
Cost of implementation and upkeep;
Compatibility with the storm water agency’s data processing systems;
Consistency with other financing and rate policies;
Financial sufficiency;
Revenue stability and sensitivity; and
Flexibility.

The following paragraphs provide additional insight on the key elements identified above.
Equity
A reasonable degree of equity must be achieved in the design of a service charge to comply
with basic legal guidelines. Essentially, legal standards dictate that utility rates must be
fair and reasonable, and must result in charges that bear a substantial relationship to the
cost of providing services and facilities. Public opinion and acceptance of a financing
strategy, and particularly of a service charge, often turns on the general public's basic
perception of equity, or "appearance of fairness." Simplicity is especially important in
designing a rate structure that will be perceived as equitable.
Equity in the design of a storm water service charge is achieved by a fee that is related to
the contribution to runoff from each property within the watershed. This contribution to
runoff is then directly related to 1) the size of the property and 2) intensity of runoff from
that property.
With the exception of those communities that use a flat fee basis for their service charges,
most storm water service charges are designed on one of the following two concepts:



A service charge based solely on impervious areas, or
A service charge based on gross area and the intensity of development.

These two methods, with variations and modifying factors, are currently in use by several
municipalities in the United States to relate contribution to runoff from each property
within the watershed. Both have their basis from the Rational Method that estimates the
runoff discharge from an area for a particular rainfall intensity based on the land use. The
Rational Method can be applied directly to small properties with an acceptable degree of
accuracy for this purpose.
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When applied to a hydraulic study, the Rational Method is simply stated by the following
formula:

Q  c iA
where: Q = the quantity of runoff from the property under study;
c = the coefficient of runoff which is directly related to the land use of the
property under study;
i = the intensity of the storm (which would be considered constant for a
financial study); and
A = the gross area of the property being studied.
When applied to a storm water service fee, the term Q in the equation becomes Q($) and
the variables in the equation are redefined:
Q ($) = the total amount of the user fee to be collected from an individual property;
c = a parameter developed to relate to the intensity of development on each
individual property;
i = a constant value for all properties and generally disregarded; and
A = a parameter developed to relate to the gross area of the individual property.
The above equation, therefore, indicates that the storm water service charge for each
property is a function of the intensity of land use and the gross area of each property. The
product of the land use parameter and the gross area parameter is frequently referred to as
an Equivalent Residential Unit or an Equivalent Runoff Unit (ERU). The final equation
becomes as follows:

Monthly User Fee  Number of ERUs per Pr operty  Ch arg e per ERU .
This methodology, applied equally to all properties within the service area provides a
service charge that is equitable and legally defensible. It also embraces the perception of
equity.
A detailed rate structure analysis and rate study will develop the basis of the ERU for
Northern Kentucky and the value of the charge per ERU to provide the stable, adequate,
and publicly acceptable revenue stream.
Balance of Rates with Level of Service
Closely related to the concept of equity, storm water service charges must also be
consistent with the level of service to be provided and the cost of service of the storm water
program. Most storm water service charges are based on some measures or estimate of the
contribution that each property to total storm water runoff, which is a key factor in the cost
of services and facilities.
As the storm water program is designed, the level of service must be defined and the cost
of those services included in the program determined. Based on the cost of service, the
financial requirements of the comprehensive storm water management program can be
determined and the cost per ERU determined.
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Five-Year Cost of Service Study
The preparation of a five-year cost of service study is an important element in the
implementation of storm water management program. It is a companion study to the
determination of the number of ERU’s in the storm water district. The two studies
combine to provide the necessary data to determine the cost per ERU and the eventual
storm water service charge.
The major recommended sections of a five-year cost of service study will include:


Administration
 General Administration
 Public Awareness
 Storm Water Utility Implementation
 Storm Water Management Code



Storm Water Master Planning
 Water Quantity
 Water Quality



Regulation and Enforcement
 Permit Review
 NPDES Storm Water Permit Program



Operation and Maintenance
 Routine Maintenance
 Remedial Maintenance



Capital Improvement Program

Data Requirements
Selection of a rate methodology should be based partially on the type, quality and
accessibility of local data, and the capacity of existing data processing systems to handle
and maintain the necessary information. Assembling, organizing and verifying data,
determining the parameters to be used to relate contribution of runoff to the service charge
rate system, and preparing or modifying a master account file can be the most expensive
part of implementing a storm water service charge.
This factor ties directly to the previous discussion on equity. In designing a methodology
for a storm water user fee, the parameters used to compute the ERU's can be approached in
different manners. One method is to determine the impervious area of each property and
use that impervious area as a measure of the contribution to storm water runoff. This can
be accomplished using aerial photography and photogrammetric methods to map and
measure the impervious area for each property within the service area. Relating to the
Rational Method through a GIS, this measurement can develop a parameter that combines
the “c” and “A” factors. This method is the most accurate in terms of measuring intensity
of development, but it may also be the most expensive.
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A second approach would be to develop two parameters for the computation of ERU's, one
based upon the gross area of the properties and the other based on the existing land use of
the property. Either method provides equitable results and the choice depends primary on
the data available.
Compatibility with Data Processing Systems
A storm water rate structure should be designed to be compatible with the existing data
processing systems available to local governments or quasi-government agencies. Most
storm water service charges are delivered through existing utility billing systems. A few
storm water billing systems, mostly those established on a countywide basis, are billed
using the current property tax systems rather than utility accounts. The Sanitation District
No. 1 water and sewer billing system appears to be of a size and structure that could
accept modifications to allow a new storm water service charge without substantial
changes other than the addition of several thousand new "storm water only" accounts.
Consistency with Other Local Government Financing and Rate Policies
One way of making a storm water rate structure easily understandable to the general public
is to insure that it is as consistent as possible with other local government rate policies.
There are a number of established rate policies related to storm sewer rate structures and
modifications that are available from existing storm water utilities in the United States.
Revenue Capacity, Stability and Sensitivity
Ideally, the revenue capacity of a rate methodology should be stable and sensitive to
changing economic conditions. Basic storm water service charges tend to be relatively
stable. Secondary funding methods (e.g. system development charges, impact fees, plan
review and inspection fees, in-lieu of construction fees) tend to be less stable but this
should present no problems provided the local storm water authority does not depend on
them to fund large storm water programs.

Special Assessments
This funding mechanism consists of a mandatory charge on selected properties for an
identified improvement that benefits the property owners and is undertaken in the public
interest. Special assessment projects may be undertaken by general-purpose governments
or special purpose districts. The authority to levy special assessments is obtained through
enabling state legislation. Special assessments are initiated in one of the following ways:




By local government legislative body action with consent of property owners (i.e.
petition);
By local government action, which may be stopped by opposing petition or
remonstrance; and
By local government action without property owner consent and without possibility of
remonstrance.

The basis for levying a special assessment is the benefit that accrues to each property as a
result of the project. The amount of the special assessment must be proportional to and not
more than the benefits received, and must not exceed the cost of the project. Typical
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problems with special assessments include determining who is specifically benefitted and
determining the amount of special benefit to be received by each property owner. Like
service charges, special assessments may be made on properties normally non-taxable.
The types of benefits that can be identified for special assessment in relation to storm water
include:







Handling the discharge of surface waters from uphill properties through lower
properties in a quantity greater than would naturally flow because the uphill owners
made some of their property impermeable;
Adaptability of property to a more profitable use;
Alleviation of health and sanitary hazards;
Reduction in property maintenance costs;
Increase in convenience or decrease in inconvenience; and
Recreational improvements.

Bonds
Bonds create an equivalent liability that must be met with pledged future revenues;
therefore, they are not really an additional source of revenue. Bonds provide the means for
local governments to borrow necessary capital to finance public works improvements.
Generally, the electorate must authorize bonds. General obligation bonds are backed by
the full faith and credit of the government entity issuing the bonds, and they may be repaid
from fees or general tax revenues if the fees are insufficient. As opposed to general
obligation bonds, revenue bonds are repaid entirely from revenues generated by service
charges or fees and are not guaranteed by the issuing authority. General obligation bonds
have lower interest rates than revenue bonds and thus are usually more attractive to the
issuing authority.

Storm Water Utilities
Storm water utilities operate in much the same way as other utilities such as electric, water,
and telephone in that they provide a service to their customers. This increasingly popular
concept has been adopted by cities throughout the United States including Cincinnati,
Louisville-Jefferson County, Metro-Dade County (Florida), Tulsa, Seattle, Oklahoma City,
Charlotte, Des Moines, and Chattanooga. A storm water utility constructs capital
improvements and operates and maintains the storm water management facilities.
Operations are financed by regular customer billing with fees based on one of the criteria
discussed above. The storm water utility has provisions for administrative appeals and
formal variance procedures. The reasons for the attractiveness of a storm water utility are
that it provides:




A single unit with staff dedicated to storm water management;
A uniform set of regulations; and
A budget and sources of revenue focused on solutions to storm water problems.

Development Fees and Developer-Provided Facilities
For flood management projects, one way of financing is to spread the costs of required new
storm water facilities over the entire watershed. This method primarily affects developers
who have typically been required to provide on-site drainage facilities (e.g. curbs and
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gutters, inlets, storm sewers, and detention ponds), but who have not been required to
provide major storm water control facilities. The rationale is that a development should
finance those regional improvements that are necessitated by the cumulative development.
Project financing is accomplished using a development fee that is based upon acreage
involved for all developments in the watershed. The amount of the fee depends on the cost
of the facilities (including right-of-way) and will vary from watershed to watershed. The
fees are charged only to finance projects required as a result of the development and not to
resolve previously existing problems in the watershed. Before development fees can be
enacted, a master drainage plan must be developed for each watershed to determine the
amount of the fee. Because drainage improvement projects may need to be constructed
before adequate development fees are collected, loans may need to be taken out by the
local government to fund the projects. There is also the possibility that the local
government may not recover their money if the projected development in the watershed
goes unrealized.

Fee in Lieu of On-Site Detention/Retention
In-lieu-of fees are derived from system development charges specific to storm water
management. These fees can be enacted as a regulatory requirement. Alternately, a
development option can be offered that provides the opportunity to construct on-site
detention/retention facilities in accordance with established design criteria or pay a fee into
a fund dedicated to the construction of a regional detention facility serving multiple
properties. This approach is used where it is more desirable to promote regional as
opposed to on-site detention facilities. There are cases, such as in West Lafayette, Indiana,
where regional detention facilities have been used to guide development patterns within a
watershed and to encourage comprehensive storm water management. The problems with
fee-in-lieu construction involve cash flow and construction timing. The fee for
construction of a single property or development is often insufficient to fund the
construction of a regional facility. Therefore, either multiple developments must be
constructed simultaneously, or the project must be initially funded from alternative
sources.

Plan Review and Inspection Fees
Plan review and inspection fees are intended to recoup the expense of examining
development plans to insure consistency with comprehensive or master plans, and to
ensure that design and construction standards are met. These fees are not primary revenuegenerating sources.

Dedications
Developers must consider the expense of meeting floodplain requirements for new
developments that infringe on a floodplain. An economic analysis needs to be performed
to measure the costs of avoiding the floodplain against the costs of structural
improvements. If the cost of structural improvements is too high, the developer may
choose to dedicate the floodplain area to a public entity. Some jurisdictions promote the
dedication of floodplain areas by granting density credits for land so dedicated and by
allowing cluster development on the remainder of the tract. Although dedications are not a
specific funding alternative, they do provide for storm water management through the
acquisition of floodplains.
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SECTION 8 — OPERATION AND MAINTENANCE COSTS
The extent, location, and condition of the storm water management infrastructure are not
fully available for the three counties of Northern Kentucky. Therefore, the creation of a
storm water inventory will be necessary and an important asset to a well-organized storm
water management program.
Nevertheless, an estimate of the operations and maintenance costs is desirable in the
development of a storm water management program. The recently prepared facility plan for
the Sanitation District No. 1 indicates that there is approximately 140 square miles of
urbanized area in Northern Kentucky that needs to be maintained. For comparison purposes,
two other storm water management programs that are proactive in their storm water
maintenance programs were studied. One program has a gross area of 196 square miles; the
other has an area of 78 square miles.
Based on this limited data and without the benefit of a storm water infrastructure inventory, a
rough approximation of a proactive operation and maintenance program in the three county
area of Northern Kentucky will cost within the range of $2,500,00 to $3,000,000 per year.
Table 2 provides additional annual revenue and average residential fee data for a variety of
storm water management programs affecting various population sizes throughout the United
States.
TABLE 2
SUMMARY OF EXISTING STORM WATER MANAGEMENT
REVENUES AND ANNUAL RESIDENTIAL FEES

Community
City of
Concord, CA
City of
Freemont, CA
Contra Costa
Co., CA
City of
Modesto, CA
Riverside Co.
Flood Control
and Water
Conservation,
CA
City of
Sacramento, CA
Sacramento Co.,
CA
City of San
Diego, CA
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Percent of
Funds Used for
Storm Water
Quality

Average Annual
Household
Storm Water
Fee

Population
Served

Annual
Revenues

Percent of
Funds Used for
Maintenance

113,000

$1,413,000

41

N/A

$26.00

185,000

$1,200,000

13

17

$13.50

N/A

$1,634,300

28

72

$16.20

180,000

$4,200,000

90

10

$38.76

1,250,000

$1,838,100

0

100

$4.00

385,000

$24,019,000

61

3.5

$131.76

650,000

$8,500,000

40

25

$25.68

1,300,000

$5,000,000

80

20

N/A
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TABLE 2
SUMMARY OF EXISTING STORM WATER MANAGEMENT
REVENUES AND ANNUAL RESIDENTIAL FEES

Community
City of
Stockton, CA
San Joaquin
Co., CA
Vallejo
Sanitation &
Flood Control
District, CA
Metro-Dade
Co., DERM, FL
Hillsborough
Co., FL
City of Des
Moines, IA
City of Wichita,
KS
Louisville &
Jefferson Co.
MSD, KY
City of St. Paul,
MN
City of
Charlotte, NC
City of Durham,
NC
City of
Greensboro, NC
Cincinnati
Stormwater
Management
Utility
City of
Columbus, OH
City of Forest
Park, OH
City of
Oklahoma City,
OK
City of Tulsa,
OK
City of Portland,
OR
City of
Chattanooga,
TN
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Percent of
Funds Used for
Storm Water
Quality

Average Annual
Household
Storm Water
Fee

Population
Served

Annual
Revenues

Percent of
Funds Used for
Maintenance

250,000

$4,000,000

48

0

$25.20

50,000

$400,000

20

80

$25.00

100,000

$1,000,000

40

4.5

$10.92

1,000,000

$15,000,000

35

8

$24.00

850,000

$3,500,000

0

11

$12.00

200,000

$6,700,000

30

3

$4.00

310,000

$4,000,000

50

50

$14.52

685,000

$14,546,000

35

11

$34.32

260,000

$8,500,000

2

1

$50.00

500,000

$13,370,000

78

6

$35.04

140,000

$5,000,000

15

25

$39.00

195,000

$5,700,000

N/A

N/A

$29.38

358,170

$5,700,000

30

0

$25.32

650,000

$12,000,000

50

N/A

$19.68

18,500

$510,000

20

N/A

$36.00

N/A

$5,000,000

20

80

$32.76

375,000

$10,000,000

64

15

$33.12

460,000

$15,383,000

69

20

$63.07

150,000

$0

N/A

N/A

$2.50
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TABLE 2
SUMMARY OF EXISTING STORM WATER MANAGEMENT
REVENUES AND ANNUAL RESIDENTIAL FEES

Community
City of
Arlington, TX
City of Austin,
TX
City of Dallas,
TX
City of Garland,
TX
City of
Lubbock, TX
City of Norfolk,
VA
City of Seattle,
WA
City of
Spokane, WA
City of Tacoma,
WA
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Percent of
Funds Used for
Storm Water
Quality

Average Annual
Household
Storm Water
Fee

Population
Served

Annual
Revenues

Percent of
Funds Used for
Maintenance

280,000

$2,200,000

20

25

$15.60

500,000

$13,600,000

32

41

$3.30

1,000,000

$17,300,000

74

26

$2.65

190,000

$2,700,000

35

30

$2.40

200,000

$1,800,000

N/A

N/A

$20.52

260,000

$6,336,075

N/A

N/A

$54.00

500,000

N/A

N/A

N/A

$85.00

120,000

$1,000,000

20

N/A

$10.00

185,000

$11,470,000

16

1.5

$106.44
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SECTION 9 — COMMUNITY OUTREACH
No storm water management program will be effective unless there is an understanding by
the public at large of the necessity of such a program. Public awareness and education are
the key building blocks in a successful storm water program.
The first step in developing a community outreach program is defining who is the public
that needs to be involved in the program. Experience with other municipalities has shown
that a variety of entities need to be considered in defining the public:










The residential, commercial, and industrial development community;
The environmental community including regulators and private interest groups;
Specific neighborhoods where storm water problems have been experienced;
Design professionals;
Tax exempt and government properties;
School children;
Clubs or social organizations;
Social classes; and
Commercial and industrial concerns.

The involvement of these groups varies including an interest in a cleaner environment,
concerns over utility fees and charges, an interest in technical criteria and regulatory
requirements, and an interest in financial aspects.
The public awareness and involvement understanding can be illustrated as a pyramid,
Figure 1. The top of the pyramid is the Storm Water Management Utility Staff. Theirs is a
full time job to implement the storm water management program. Supporting the storm
water management utility staff are Specialized Consultants. The specialized consultants
can either be part of the storm water management utility staff or consultants specialized in
GIS applications, engineering, legal matters, financial matters, billing systems, or other
functions directly related to the operation of a storm water management program.
The two groups at the top of the pyramid represent the persons responsible for the
administrative, technical, legal, and financial operations of a storm water management
program. The three bottom layers of the pyramid represent the persons who are not
directly employed or contracted by the storm water management agency. The persons in
these levels still have a very important role in the definition of the storm water
management agency’s responsibilities and the acceptance of a storm water management
program at the community level.
The “stakeholders” are a small group of individuals representing the development
community, large institutions or industries, environmental groups, and socio-economic
groups dedicated to the implementation of a storm water management program. They are
proponents of storm water management and exert influence on the direction that a storm
water program will take. They are the sounding board for proposed decisions by the storm
water management agency and act to carry information between the storm water
management agency and the general public.
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Storm
Water
Management
Utility Staff

Specialized Staff
GIS, legal, financial

The “Stakeholders”
Advisory Committee, Citizen’s Groups,
Politicians, Developers, Environmental
Groups, etc.

The Press
Media, and Other Interest Groups

General Public

Fig. 1. Community Involvement Strategy

The press has the role of informing the general public through existing media including
newspapers, radio, and television. It can be a great asset to a storm water management
program by publicizing the rational behind various storm water management measures and
highlighting the successes of the storm water program. The press can also provide a forum
for discussing the public’s reaction to state and federal storm water management programs.
The foundation for any community storm water management program is the general public.
The general public will usually view any storm water management program in terms of the
costs borne by the individual and not the overall purpose of such a program. Unless
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persons in a community have experienced drainage problems or flooding, the overall
interest level in storm water control by the general public is low. It is the purpose of a
community outreach program to educate and raise the level of awareness of the importance
of storm water management on both a water quantity and water quality basis.

Public Involvement Plan
Before a storm water management program is launched, a carefully constructed, step-bystep public involvement plan should be crafted. This plan should communicate to the
public that their opinions are vitally important to the storm water management program and
that the storm water agency is committed to working with the public and involving them in
the planning process. The plan should analyze how the public fits into the storm water
program. The entities or departments that will be involved in the storm water management
program should direct the formulation of the plan.
The components of a public involvement program include:


The history of the events, players, regulations, etc. that have led to the need to discuss
a storm water management program.



The objectives and goals of the storm water management program and an identification
of the major issues likely to arise in a public awareness program.



An estimate of the likely level of public interest and the development of methods to
gage that interest, public reaction, or program effectiveness.



The identification of major potential stakeholders in a storm water management
program and the types of concerns likely to be voiced by these stakeholders.



A list of the stages of the storm water management program development that must be
supported by the public awareness program.



An outline of activities and products to support each of the stages identified by the
preceding item.



An identification of milestones that when reached will result in a reassessment of the
public awareness program and corrections if needed.



A cost and level of effort estimate for each phase of the public awareness program.

The public involvement plan should be generated as a group participation activity at the
beginning of the planning efforts for the storm water management program. Potential
stakeholders should be identified and a screening process used to avoid uncompromising,
unreasonable, and otherwise unsuitable participants. The stakeholders must be willing to
work with each other and to listen and respect each other’s opinions. They must develop a
vision of the objectives of the storm water management plan.
Lastly, the storm water management program needs to have a small group of respected
proponents to work within the public awareness plan. This group of proponents should
consist of a political leader, a storm water management agency leader, and a respected
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community leader. The proponents must be well versed on the issues surrounding storm
water management and articulate in explaining the goals of the program.
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SECTION 10 — REGIONAL IMPLEMENTATION ISSUES
One of the first steps in the establishment of a regional storm water management agency
will be to define the mission, goals, and objectives of the proposed agency. Development
of the agency’s mission, goals, and objectives requires the identification of specific storm
water management needs, including future needs, of the community and a thorough
understanding of the applicable regulatory requirements. The community’s storm water
management needs can be determined through a comprehensive needs assessment (as
described in Section 6) while the regulatory requirements are those authorized in current
and anticipated federal, state, and local statutes.
Once the mission, goals, and objectives of the storm water program are acknowledged and
accepted by all stakeholders, it will provide the framework for development of the
strategies and specific activities necessary to accomplish the agency’s mission. The
development of appropriate strategies and activities to achieve the goals of the program
also requires an awareness of the potential issues likely to impact the implementation of a
regional storm water agency. The identification of these potential implementation issues
will be a significant factor in defining the management structure, operational procedures,
and resources required for the agency. Likewise, the ability of a regional storm water
agency to manage all of the potential implementation issues will primarily depend upon: 1)
the extent of the authority granted to the agency; 2) the resources available to the agency
(as determined by the level of community support); and 3) the availability of political and
administrative support mechanisms for identifying and resolving conflicts during the
implementation phase. Some of the more significant implementation issues specific to
local conditions are discussed hereinafter.

Definition of Service Area and Responsibilities
The starting point for determining the magnitude of a regional storm water management
agency is to define the specific responsibilities of the agency and the geographic limits of
the agency’s authority. The agency’s prime responsibilities should be a mirror image of
the community’s needs supplemented by the responsibilities imposed by applicable
regulatory requirements. For every responsibility delegated to the agency there must be
granted the corresponding authority to act.
There is a wide range of potential storm water related responsibilities that could be
delegated to a regional storm water management agency, including any or all of the
following activities:
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Planning and construction of regional storm water facilities, such as detention
basins;
Flood control and protection;
Erosion control;
Review of plans and specifications for proposed storm water related projects and
the associated permitting process;
Inspection of construction of storm water control facilities;
Maintenance and rehabilitation of storm water infrastructure, including response to
complaints and inquiries;
Collection of attribute and operational information on the storm water system;
Maintenance of infrastructure mapping and attribute data systems;
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Management of mandated regulatory programs, such as the anticipated federal
Phase II storm water permits;
Management of wetlands;
Management of storm water grant and loan programs;
Management of related storm water programs, such as the FEMA flood insurance
program;
Emergency spill response;
Management of local (water) pollution prevention programs and local public
information services;
Monitoring of the water quality of local receiving streams; and
Coordination with other regulatory agencies such as the Corps of Engineers,
FEMA, ORSANCO, the Kentucky Division of Water, the Kentucky Department of
Highways, and USEPA.

A possible strategy for establishment of a regional storm water management agency could
be to implement the defined responsibilities of the agency over some period of time, thus
allowing the agency time to develop the necessary management structure and resources to
fulfill its mission. This approach would require that some initial minimum level of service
be defined, possibly using applicable regulatory requirements as a starting point. A
schedule could then be developed which would provide for the assumption of additional
responsibilities as the resources of the agency permit.
The acceptable geographic limits of any storm water management agency will ultimately
depend upon the willingness of local political jurisdictions to delegate all or a portion of
their statutory authority and also upon the granting of any necessary supplemental
authority by legislative bodies. The experience of other storm water management agencies
affirms the desirability of defining jurisdictional limits on a watershed basis. It has been
demonstrated that watershed-based controls that can bridge local political boundaries also
provide the most effective and efficient mechanism for managing storm water issues. It is
also significant to note that, on a national level, storm water regulations and programs are
beginning to align around a watershed-based control approach.
Ideally, the boundaries of a regional storm water management agency would be defined by
watershed limits and would include, as a minimum, the developed and developing areas of
the region. For this reason, a logical approach to defining the geographic limits for
Northern Kentucky would be to initially include Boone, Kenton, and Campbell Counties in
a regional agency. These three counties also have a history of successful cooperation in
providing public services. However, if institutional or financial issues preclude the
formation of three-county agency, consideration could still be given to a one-or-twocounty agency. Obviously, any economies of scale and other potential benefits may
diminish as the geographic size of the agency is decreased.
In Northern Kentucky, one of the biggest obstacles to implementation of a watershed
approach is the disparity in storm water control capabilities of the various local political
jurisdictions. This is most apparent with Boone County and the City of Florence, both of
which have made significant investments in management resources and infrastructure for
storm water management in recent years. In order for these two entities to be included in a
regional agency, there should be some mechanism to credit the equity they would bring to
a consolidation with other systems. If these two entities are not included in a regional
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system, then there needs to be a mechanism to coordinate their respective efforts with those
of the regional system.

Coordination with Other Agencies/Jurisdictions
Because the implementation of a regional storm water management program would cross
many political, regulatory, institutional, and operational boundaries, there will be
considerable opportunity for conflict and ineffectiveness if the process is not well planned.
For example, the Kentucky Department of Highways is responsible for designing,
constructing, and maintaining the entire storm water infrastructure associated with state
highway systems. Although the Department of Highways would be exempt from local
controls in accordance with current statutory authority, it would still be necessary for close
coordination between the Department and the regional storm water agency if the regional
goals are to be achieved.
Other agencies which currently seem to have common or overlapping responsibilities for
various facets of storm water management includes:


U.S. Army Corps of Engineers — permitting of construction along navigable streams and
the design and construction of flood protection works;



FEMA — management of floodplain areas and the federal flood insurance program;



ORSANCO — promulgation of standards and regulations for water quality and monitoring
of water quality in the Ohio River;



Kentucky Division of Water — promulgation and enforcement of water quality standards
in the streams of Kentucky;



Kentucky Department of Highways — design, construction, and maintenance of state
highway drainage structures;



USEPA — promulgation and enforcement of rules and regulations for management of
public and private storm water systems, including open channels;



Local emergency preparedness agencies — mitigation of spills of toxic and hazardous
materials into storm sewers and streams;



Local planning agencies — the development and application of local design standards for
storm water infrastructure, sometimes including the inspection of construction; and



Local fiscal courts, municipalities, and public works agencies — the construction,
operation, and maintenance of various elements of storm water systems.
There can also be conflicts between related storm water management functions such as
flood control and pollution abatement. One of the important advantages of a regional
management agency is that it provides the opportunity, through centralized planning, to
prioritize goals and mitigate conflicts between respective functions.
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Identification of Storm Water Infrastructure
In Northern Kentucky, one of the most challenging tasks that is essential to implementation
of a regional agency will be that of identifying and locating the existing storm water
infrastructure system, collecting attribute information, and determining the ownership of
those facilities. This will be a difficult task because much of the data on existing storm
water infrastructure, if available at all, is in the form of paper records. It is well accepted
that the best tool for management of storm water data is a geographic information system
(GIS). Northern Kentucky has two such systems, one serving Boone County (Boone
County Planning and Zoning Commission) and one serving Kenton and Campbell Counties
(Northern Kentucky Area Planning Commission). The GIS serving Kenton and Campbell
Counties has no storm water infrastructure layer except for the mapping of water bodies
while the Boone system does include a significant portion of the existing storm water
infrastructure. In addition, the City of Florence has done an extensive study of its storm
water system as part of an on-going repair and rehabilitation program.
While it will be possible through field investigation and review of available documents to
locate and identify the structural components of the existing system, such as pipes,
culverts, and headwalls, it cannot be assumed that all of these elements are part of the
publicly-owned system, especially where the facilities may be located on private property.
In some cases, it may take a search of public records to establish ownership (and
responsibility) for storm water systems. This determination of ownership is also important
in establishing the right of access to storm water facilities. Where existing storm water
facilities are discovered to be under private ownership, there must either be a mechanism
for merging those facilities into the public system or providing some coordination or
regulatory control by the regional agency.
An equally difficult issue will be the collection of data on streams, ditches, and other open
channels. While open channels can be identified and located by aerial photography, it is
often necessary to have more specific attribute information that must be obtained in the
field. The more specific information is frequently required for hydraulic analysis and the
planning of infrastructure projects.

Development of O & M Programs
The part of a storm water management program that is most visible and most vital to local
residents and users of the system is the operation and maintenance (O & M) program.
Ultimately, the amount of public support for a regional agency will depend upon the ability
of the agency to meet the needs and expectations of the public. It is important that the
initial O & M program of a regional agency focus on mitigation of known problems in the
storm drainage system. These problems can be revealed through a review of complaint
records, where available, or by means of public surveys or interviews of local officials to
supplement available records. Where investigation of complaints reveals chronic
problems, such as defective or inadequate infrastructure, which cannot be resolved by O &
M efforts, the problem must be deferred until an appropriate rehabilitation or capital
improvement program can be initiated.
The process of defining the overall responsibilities of a regional storm water agency will
also define the content of the agency’s O & M programs. The O & M programs must
incorporate the specific tasks essential to completing the mission of the agency. In some
cases, there may be overlapping responsibility with other jurisdictions. For example, a
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program of frequent street sweeping has been demonstrated to provide water quality
benefits by reducing pollutant loadings to receiving waters but the reason most
communities provide street sweeping is for litter control and enhancement of aesthetics.
Therefore, for street sweeping and other similar activities having multiple benefits and
value, it will be necessary to determine the appropriate agency for uniform delivery of that
public service. It is also important to recognize that all of the political jurisdictions that
might be included in regional storm water agency do not currently provide the same level
of service to their constituents, thus further complicating the assignment of responsibility
for specific O & M functions.
Typical storm water O & M activities require significant amounts of light construction and
maintenance equipment such as backhoes, trucks, portable pumps, catch basin and sewer
cleaning machines, and personal safety equipment. A large initial capital investment
would be necessary for start-up of a regional storm water agency unless: 1) the agency
could temporarily contract out routine maintenance to other local public or private entities;
2) the agency could temporarily rent the necessary equipment; or 3) the agency selected for
storm water management already possessed the necessary equipment (such as the
Sanitation District No. 1). The inventory of available equipment within the local area from
potential public and private sources is probably adequate to meet the initial needs for a
routine storm water system maintenance program and arrangements could likely be made
for rental of such equipment on a scheduled basis. However, the long-term rental of
equipment would probably be more costly than ownership and would certainly require
more management effort and skill, particularly in times of emergencies.
Similarly, the personnel required for start-up of storm water O & M activities would have
to be hired and trained unless one of the three alternatives described above were to be
utilized. In order to provide continuity in the O & M program, it is necessary that the
agency have a core group of personnel with the specialized skills and knowledge of the
storm sewer system vital to efficient operation, effective response to emergency situations,
and resolution of customer problems.

Development of Standards and Regulations
An initial step in the development of uniform area-wide standards and regulations for
management of storm water issues could be the adoption of a blend of current local
requirements, utilizing the common elements of the local codes and adding other
requirements considered critical to meeting the short-term goals of the regional agency. In
general, the existing design standards and regulations for storm water management have
been established by the respective planning and zoning bodies, fiscal courts, and
municipalities. While these existing codes have much in common, there are differences;
for example, some local entities have comprehensive requirements for storm water
detention for new development while others limit the requirements to only certain types of
development or else have a different basis for computing detention requirements. Thus,
most local political jurisdictions would probably experience some modification of their
storm water standards and regulations but it should be possible to formulate a blended set
of standards and regulations that would have minimal impact for most jurisdictions and
would provide for a uniform interpretation and application across the entire region.
Another important consideration in the development of standards and regulations will be
the establishment of conditions for use of the storm sewer facilities. These conditions
would include, among other things, provisions for regulating the discharge of pollutants
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into the storm sewer system, prohibitions against the interconnection of sanitary sewage
with storm water facilities, and procedures for obtaining permits and making connections
to the public storm sewer system.

Management of Permitting Processes
A permitting process will be a necessary component for storm water management to: 1)
provide the information necessary for evaluation of proposed facilities and management of
storm water facility inventory; 2) to assure compliance with applicable design and
construction standards; and 3) to control the access and use of existing facilities. The
permitting process should not be viewed as a major source of operating revenue for the
agency; any proposed fees associated with permits should be designed to cover only the
cost of the service provided.
Currently, in Northern Kentucky, the permitting process consists primarily of the review
and approval of proposed storm water facilities and the inspection of construction. For
proposed private development projects, the administrative functions of plan review for
storm water facilities and the inspection of construction is generally the responsibility of
the local planning and zoning agencies while the approvals are provided by the appropriate
local political jurisdiction. For proposed public projects, the design and construction of
storm water facilities is generally the responsibility of the local political jurisdiction. In
some cases, a project may also require approval and permitting by the Corps of Engineers
or the Kentucky Division of Water. In addition, construction projects involving more than
five acres of land (this threshold size is likely to be reduced in the new federal storm water
regulations) require a storm water discharge permit from the Kentucky Division of Water.
An option available to a regional storm water agency for management of the permitting
process would be to have the planning and zoning agencies continue the review and
inspection services they now provide for private development projects, which could be
done on a contractual basis. This would free staff of a regional storm water agency to focus
on public projects of a more area-wide significance.

Design Review and Construction Inspection
The review of plans for proposed storm water facilities and inspection of the construction
of those facilities is one of the most important tasks in management of a storm water
system. As discussed above, these tasks are usually part of the permitting process for
private development projects and are currently performed by staff of the respective local
planning agencies. In Boone County, the responsible agency is the Boone County Planning
and Zoning Commission, except for the City of Florence, which has a separate storm water
utility. In Kenton County and parts of Campbell County, the responsible agency is the
Northern Kentucky Area Planning Commission. For areas not otherwise served by these
two agencies, the local political jurisdiction is responsible.
The design review and construction inspection task is a very fundamental function of any
regional storm water agency and would have to be one of the first activities implemented.
The two options available for initiating this service would be to either provide personnel
and support for internal management or to contract the service, perhaps on an interim basis,
to the local planning agencies or to private consultants.
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Private Property Issues
It is essential to the operation and maintenance of storm water control facilities that there
be adequate right-of-access to public facilities when they are located on private property.
Where platted or deeded easements to public facilities cannot be verified, the regional
agency may need some type of prescriptive rights to assure uninhibited access. It may
require special legislative authority to establish such rights.
For a variety of reasons, some private entities may prefer to construct and maintain their
own private storm water facilities. Examples of these private systems would be airports,
college or hospital campuses, industrial parks, and residential communities acting through
homeowner associations. Some of these private systems (for example, airports) may be
exempt from local regulations. In these cases, the regional storm water management
agency must establish a cooperative working arrangement with the other entity to assure
attainment of local goals.
An implementation issue related to private property is that of determination of property
ownership. Currently, the two GISs in Northern Kentucky do not contain enough
comprehensive property information to permit the identification of owners of specific
parcels throughout the three-county area. This information is necessary to the development
of a system for calculation of storm water runoff from specific parcels as well as for the
implementation of a billing system if charges are to be based upon the size of individual
parcels (as is customary). Additionally, the daily operation and maintenance of the system
will be greatly enhanced by a property ownership database since much of the storm water
system infrastructure will be located on private property and it will frequently be necessary
to contact the owners of private property.

Enforcement Mechanisms
An essential component of a storm water management program is the ability of an agency
to enforce the rules and regulations for use of the public storm water facilities. It is
preferable for reasons of efficiency that this enforcement authority be of an administrative
nature (with proper safeguards, limits, and rights of appeal for those affected) rather than
depend upon a judicial process for routine enforcement of regulations. The establishment
of an administrative enforcement process may require special legislative authority for any
regional management agency.
Enforcement mechanisms could include the customary penalties, fines, and denial or
revocation of permits. Depending upon how a regional storm water management agency
might be funded, an especially troublesome issue could be the collection of delinquent user
charges. Since no commodity is being furnished to users, the discontinuation of service is
not an option as a control. Again, administrative remedies would be preferred as an
enforcement mechanism and it may require special legislative authority to implement such
a system. The provision of an enforcement mechanism that assures payment of customer
charges will also be necessary to guarantee the cash flow required for the issuance of
revenue bonds to finance future capital improvement projects.
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Regional Resource Allocation
It should be recognized that a storm water management program, even if it has an
independent revenue stream, must compete with other regional and community programs
for available resources. Thus, it is desirable that any regional storm water authority should
submit to a higher controlling authority (such as the county fiscal courts) or at least to a
local review process in the planning, implementation, and funding of its operations. This
review process should: 1) assure accountability in that the mission and goals of the agency
are being fulfilled in a responsible manner; 2) provide a mechanism for cooperation and
coordination among all agencies having overlapping or related responsibilities; and 3)
facilitate the sharing of resources, such as personnel
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SECTION 11 — OTHER STORM WATER MANAGEMENT PROGRAMS
Boone, Campbell, and Kenton Counties are not alone in their consideration of a regional
storm water management agency. Other cities and counties throughout the United States
have undertaken the task of establishing a storm water management agencies including the
City of Cincinnati. A wealth of information can be found on the Internet regarding
individual storm water management agencies including the summary of existing programs
that is included in Table 3. The agencies identified in Table 3 can be contacted by the
storm water management agency discussed in the recommendations to gain insight into the
establishment of a regional storm water management program.
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SECTION 12 — CONCLUSIONS
There is no comprehensive storm water management program that is currently in place in
Boone, Campbell, and Kenton Counties, Kentucky. Boone County has initiated a program
to inventory their storm water drainage system and several of the individual communities
in the region have moderate storm water management programs in place. However, the
implementation of the Phase II rules by the USEPA will likely require a more
comprehensive organization to manage storm water drainage.
The Kentucky Revised Statutes do not have a specific reference to a separate storm water
management utility. The establishment of such an entity under the existing statutes would
require the granting of authority by the individual counties with the agreement of every
municipality. Alternately, under the newly revised statute under which the Sanitation
District No. 1 is organized (KRS 220), the Sanitation District No. 1 is permitted to develop
and implement plans for the collection and disposal of storm water that can be interpreted
as providing authority for storm water management. A new statute could also be passed by
the Kentucky legislature specifically addressing regional storm water management
agencies.
Woolpert’s survey of the 39 cities in the three counties as well as the Cincinnati/Northern
Kentucky International Airport and Northern Kentucky Area Planning Commission
indicated a low level of awareness of the NPDES Phase II rules and their impact. The
survey results indicate that there is generally a positive response to the organization of a
storm water management agency; however, there is no consensus on who that agency
should be. The Sanitation District No. 1, the Northern Kentucky Area Planning
Commission, and a new independent agency were named as possible candidates to take on
a storm water management function. There is a concern about the overlapping levels of
responsibility as it relates to storm water. For example, how will a highway drainage
project be impacted by a storm water utility review of the project.
The basic components of a storm water management program exist in parts throughout the
three-county region. There are several GIS systems currently being used in the region;
however, none of these systems is currently in a state that would be responsive for the
management of a storm water infrastructure system.
The equipment to construct, operate, and maintain a storm water drainage system exists
throughout the region; however, it is distributed among the various municipal and county
highway and public works departments and the Sanitation District No. 1.
In order for a regional storm water management program to be implemented, the mission,
goals, and objective of such an agency need to be established. This definition process
should include input from the public through an advisory committee or other group of
stakeholders. An agency needs to be identified to carry on the tasks of storm water
management. In Northern Kentucky, the Sanitation District No. 1 is most closely
organized along the lines needed for a storm water management utility. However, a new
organization could also be established. This new agency could either start from scratch
and acquire the physical plant, staff, billing system, and GIS necessary to construct,
operate, and maintain the storm water drainage system, or it could rely on intergovernment agreements with local municipalities and the counties for the various services
necessary.
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If the Sanitation District No. 1 is deemed most qualified to handle storm water
management in Northern Kentucky, a major reorganization of the District’s administration
will be necessary. A separate storm water division will likely need to be established with
its own record keeping, legal, and financial functions. Much of the equipment and staff
dedicated to the maintenance of the sanitary sewer system can also be used for storm
sewers; however, additional equipment and personnel will be necessary due to a volume
increase in the construction, maintenance, and operation functions. Specialized equipment
related to the operation and maintenance of the flood control system along the Ohio River
will also be necessary. The Sanitation District’s GIS system will require an upgrade with
one or two additional staff to handle the attribute information for the storm sewer system.
Alternately, several functions could be contracted with the NKAPC including maintenance
of the GIS and storm drainage construction project plan review.
The service area needs to be defined along with the responsibilities of the storm water
agency. The existing storm water infrastructure needs to be inventoried along with a
compendium of problem areas. Storm water standards and regulations need to be
formulated in accordance with the provisions of the NPDES Phase II rules.
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SECTION 13 —RECOMMENDATIONS
This report identified the extent of the storm water management problem in Boone,
Campbell, and Kenton Counties, Kentucky; the issues driving the establishment of a
regional storm water management program; and the obstacles to the establishment of such
an entity. Based on the information developed for this report, Woolpert offers the
following recommendations to move forward to the establishment of a regional storm
water program.
1. It is recommended that a storm water management program under a single agency be
established for the Boone, Campbell, and Kenton Counties region.
2. It is recommended that the Sanitation District No. 1 assume the responsibility of
moving forward with the organization of a new storm water management utility.
3. It is recommended that funding be provided for the Sanitation District No. 1 to initiate
development of the necessary administrative structure for a storm water management
utility.
4. It is recommended that the Sanitation District No. 1 formulate the mission, goals, and
objectives of a regional storm water management agency.
5. It is recommended that the Sanitation District No. 1 build upon the authority granted
under the recently revised KRS 220 that allows the development of a storm water
management utility.
6. The storm water advisory committee that was organized to review the activities of this
feasibility study should be continued and their role expanded. This committee should
provide review and recommendations to the Sanitation District No. 1 for a public
awareness program including newsletters, press releases, and presentations. The
Sanitation District No. 1 should administer funding for this committee’s activities as
part of the development of a storm water management utility.
7. It is recommended that the Sanitation District No. 1 meet with the NKAPC and Boone
County Planning Commission to explore avenues for cooperation and GIS
management under agreement with the Sanitation District No. 1.
The establishment of a single storm water management agency will require political
consensus, a legal foundation, and public awareness of the impact of storm water on the
quality of Kentucky’s waters. Once a single agency is named to coordinate the storm
water management program, the organizational work can begin. This work will include:


The establishment of an administrative structure;



Determination of a rate structure and funding mechanism;



Preparation of a storm water infrastructure inventory;



Set-up of a GIS;
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Determination of staff, building, and equipment needs;



Development of a storm water drainage manual with the appropriate standards and
regulations;



Set-up of a billing system;



Development of a project priority list; and



Development of a permitting process with enforcement authority.
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APPENDIX A
U.S. ENVIRONMENTAL PROTECTION AGENCY
STORM WATER PHASE II PROPOSED RULE
12/15/97
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APPENDIX B
SUMMARY OF STORM WATER MANAGEMENT SURVEY RESULTS
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