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I. INTRODUCTION 
 

  
Lorain County was among fifteen communities in the state to receive a Local 
Government Services and Regional Collaboration Gran t from the Ohio Department of 
Development. The overall intent was to conduct a st orm water management study that 
would investigate the options and feasibility of al ternatives to the existing fragmented 
approach by individual governments to address storm  water management issues.    
 
 
One of the study’s guiding principles was that storm water run-off might be more efficiently and 
more effectively dealt with on a multi-jurisdictional basis – at a countywide or regional basis – 
rather than separately by each city, village, and township in Lorain County. The ultimate goal of 
the feasibility study was to inform the development of a storm water management plan that: 
 
�  Creates broader understanding of storm water management issues and leverages action in 

support of storm water management objectives community-wide, 
�  Assures overall effectiveness in dealing with storm water issues, 
�  Reduces costs to local governments and taxpayers, 
�  Promotes fair-share financing of needed infrastructure to control storm water, 
�  Brings countywide land use planning to fruition to curtail excessive storm water run-off into 

the future, 
�  Promotes countywide and regional cooperation, and 
�  Enhances compliance with Ohio laws and EPA regulations pertaining to water quality.  
 

A. Study Objectives 
 
Study objectives were as follows: 
 
·  Understand the extent/nature of the current situation within Lorain County,  
·  Analyze costs to local governments and taxpayers for control and management of storm 

water runoff,  
·  Identify best management practices to inform a set of possible solutions for Lorain County,  
·  Develop a set of criteria from which to weigh the set of possible solutions,  
·  Develop a storm water management plan with stakeholder support, and  
·  Identify possible impediments to implementation. 

 
B. Research & Process Overview  

 
The following steps were taken to develop an implementation plan for more effective and 
efficient storm water management: 
 
Countywide Design Team Convened:  Key stakeholders from multiple sectors were recruited to 
serve on a Design Team and advise the feasibility study and development of the implementation 
plan. Individuals representing key stakeholder groups throughout the County (e.g., County 
Engineers Office, County Department of Development, Mayors and political-unit Engineers with 
an interest in participating, Building and Industry Association representative, Metro Parks 
representative, EPA representative, Soil and Water Board representative, County Watershed 
Coordinator, etc.) were identified and asked to serve on this team. Over the course of the study  
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period, the Design Team met once or  twice a month to ensure an efficient work process. The 
Public Services Institute of Lorain County Community College convened the team and facilitated 
its work.  
 
Review & Summary of Existing Studies: Previous studies on Lorain County storm water 
management facilities and activities include the 1997 Flood Control Study and the 1998 Master 
Drainage Plan – both conducted by the County Engineer’s office and KEM Associates. The 
Design Team reviewed these studies, discussed what could be gleaned from these efforts, and 
identified remaining questions for the current feasibility study. The County Environmental 
Strategic Plan was also revisited ensure continuity with past efforts. 
 
Secondary Data Analysis: Various federal, state, local, and private sector data sources were 
probed for information on precipitation levels, soil types, elevations, and land use patterns.  The 
overall intent was to assess the extent to which geophysical conditions and land use patterns 
contribute to storm water run-off in Lorain County. 
 
National Best Practices Search: Beyond the studies conducted locally, a best practices search 
was performed to stimulate thinking about possible alternatives for storm water management. 
Not only were evidence-based practices for intergovernmental management of storm water 
identified, direct contact was made to determine how some of these alternative approaches are 
operated/ maintained, governed (i.e., under what kind of structures), and financed (taxes, user 
fees, revenue sharing, bonds, etc.). The research arm of PSI, the Joint Center for Policy 
Research, conducted the best practices search.  
 
Primary Data Gathered from Local Governments: A questionnaire was designed to gather 
information pertaining to how localities maintain current awareness of EPA regulations, details 
of most recent storm water management plans, what flood prone areas have been identified, 
what criteria are used to identify flood prone areas by local jurisdictions (to determine 
consistency - or lack thereof - among these criteria), how drainage is currently managed and 
what it costs, what drainage recommendations or plans are in place for the future, and how they 
will be financed. Most importantly, local governments were asked to detail current expenditures 
(and sources of revenue) related to all storm water management efforts. The intent was to 
assess government spending, how much comes from local taxpayers versus funding from other 
governmental levels, how alternative practices might save local governments money, and under 
what new operational and governance structures. The Design Team assisted PSI with design 
and implementation of the local government survey.  
 
Analysis of Local & National Information Sources:  PSI analyzed and summarized all information 
gleaned from the national best practice search and the local data collection process. The 
information was then presented and processed initially by the Design Team and then by county 
government officials and the Mayors and City Managers Association. 
 
Legal Assessment:  A review of current state law relating to countywide and regional 
governance and financing options was performed as part of the feasibility study to inform the 
development of alternative options (or solutions) for Lorain County to more effectively and 
efficiently manage storm water.   
 
Set of Alternatives/Options Developed:  The review of existing studies, current practices of 
municipalities/county, best management practices, and legal assessment were used to inform 
the development of a set of alternative options for storm water management across political 
jurisdictions. Additionally, PSI facilitated the development of a set of criteria with the Design 
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Team that could be used to weigh the options for Lorain County. Careful attention was given to  
a description of each option, overall pros/cons associated with each option, and potential 
challenges/impediments to implementation of each option.  
 
Development of an Implementation Plan:  Like the prioritization of alternatives, it was important 
to include as many stakeholders as possible in the development of a roadmap or set of action 
steps for implementation. This would also go forward with recognition of any specific 
impediments to implementation and with a plan for addressing those obstacles. 
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Key Finding :  Lorain County rarely experiences severe flooding. Daily precipitation is recorded 
about 40% of all days. Half of daily precipitation amounts are under 0.15 inches, 75% below 
0.36 inches, and 85% below 0.55 inches. Understandably, Lorain County storm water 
management activity emphasizes dealing with such “routine” and “non-emergency” events. 

II. EXTENT AND NATURE OF STORM WATER MANAGEMENT 
CONDITIONS FOR LORAIN COUNTY 

 
 A. Environmental Conditions 
 
A variety of physical characteristics or environmental conditions undergird the expanse on which 
local governments deal with storm water challenges. Included are meteorological patterns such 
as annual rainfall/precipitation, geophysical characteristics such as soil types (which contribute 
to how much water can be absorbed and how fast into the ground) or elevation levels affecting 
the flow of water from one location to another, and hydrological processes such as the presence 
of major rivers/streams and overflow capacity of watershed districts in areas navigated by these 
natural waterways 
 

1. Meteorological Patterns 
 

 
Lorain County receives an average of 36 inches of precipitation annually (based on readings at 
Elyria and Oberlin1). Given the County’s land area of 492.6 square miles (or 13.7 billion square 
feet), the annual average volume of precipitation falling on the County is estimated to be 41.2 
billion cubic feet or 308.2 billion gallons of water. A one-acre parcel of Lorain County land, 
receives (based on a three-foot annual rainfall) a total of 977,486 gallons a year. One- and two-
inch rains (in a 24-hour period) produce – respectively -- 27,152 gallons per acre and 54,305 
gallons per acre. 
 
Historical records show the average number of days each year that have .01, .10, .50, and 1.00 
inch or more as 120, 77, 20, and 5 days, respectively. Heavy rains of 1.7, 2.1, 2.4, 2.7, 3.0, and 
3.3 inches in 24 hours can be expected to occur at least once every 2, 5 10, 25, 50, and 100 
years, respectively2. Accordingly, we begin with a simplifying assumption that a fifty-year flood is 
associated with a 3.0-inch daily rainfall and a hundred-year flood with at least 3.3 inches of 
accumulated precipitation in a day. 
 
Daily rainfall records provided by NOAA show that Lorain County has exceeded five inches of 
rain only once over the past century – 5.75 inches at Elyria on September 7, 19963. (This 
occurred during Hurricane Fran that year, and a reading just under five inches was recorded at 
Cleveland Hopkins Airport on the same date.) Accumulations exceeding two inches are rare – 
about sixty days out of the past eighty years. 

                                                 
 
1 NOAA, National Climatic Data Center, http://www.ncdc.noaa.gov/oa/ncdc.html . 
2 US Department of Agriculture, Soil Survey of Lorain County, 1972. 
3 NOAA. 
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Key finding: The highest recorded daily precipitation reading was 5.75 inches in Elyria on 
September 7, 1996. The County has not registered a similar reading within recorded 
meteorological records. The next highest readings were in Oberlin on July 5, 1969 at 4.12 
inches and the same location and figure on June 25, 1937. Extreme rainfall levels appear to be 
no higher nor occurring more frequently in recent decades. 

Elyria Rainfall since 1896
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Source: NOAA, National Climatic Data Center 

 
As shown on the graph entitled “Daily Precipitation Amounts and Frequencies,” daily 
precipitation accumulations equal or exceed one inch about 4.7% of days when any is recorded 
(zero-reading days excluded). Two-inch (or more) readings occur 0.6% of the time, three inches 
or more only 0.08% of the time. These fit a “power curve” trend line reminiscent of load duration 
curves found in the electric utility industry. This graph is useful is useful in evaluating the 
payback potential of major investments in infrastructure.    
 
By contrast, the recorded reading is five hundredths of an inch (.05”) more than 8% of the time, 
and precipitation registers one tenth of an inch more than 5% of days with rain or snow. 
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Oberlin Daily Precipitation 1924 to 2009
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      Source: NOAA, National Climatic Data Center. 
 

 
Source: NOAA, National Climatic Data Center. 

Daily Precipitation Amounts and Frequency (Non-Zero  Days)
Oberlin 1924 through 2009

4.04, 0.01%

4.12, 0.01%

0.1, 5.10%

0.05, 8.61%

0.00%

1.00%

2.00%

3.00%

4.00%

5.00%

6.00%

7.00%

8.00%

9.00%

10.00%

0 0.5 1 1.5 2 2.5 3 3.5 4 4.5

Daily Precipitation in Inches

P
e

rc
en

ta
ge

 o
f D

a
ys

 w
ith

 P
re

ci
pi

ta
tio

n

 



January 2010 
 

10 

Key Finding:   28% of all soil in Lorain County is described as poorly drained. 

Key Finding:   Annual precipitation falling on Lorain County (about 308 billion gallons) currently 
makes up four times the Black River’s typical flow volume for a year (78 billion gallons).  These 
flow rates translate into potential damage to riverbanks and structures placed in riverbeds 
(retaining walls, dams, bridge pylons, etc.). 

2. Geophysical Attributes 
 

 
The US Department of Agriculture’s Soil Conservation Service found in its 1976 Soil Survey that 
Lorain County had 85 soil types4. The “Mahoning series” accounts for much (27.8%) of the 
County’s soil types. General characteristics of this soil series are described by the USDA as 
consisting “of somewhat poorly drained, nearly level to gently sloping soils on uplands 
throughout the county. Runoff concentrates in some areas and causes some erosion. There are 
many wet spots and depressions, and drainage is therefore difficult.” 
 
The land area of Lorain County is 492.6 square miles. Lorain County’s point of highest elevation 
is in Huntington Township at SR 58 near the Ashland County line between Hawley Road and 
Clark Road. The elevation there is 1,124 feet. The lowest point is at the Lake Erie shoreline in 
Avon Lake, near the power plant at a level of 579 ft. The difference between the highest and 
lowest points is 545 feet. Shoreline flooding is not an issue for Lorain County. 
 

 
 
 
3.  Hydrological Features: 
 

The main stem of the Black River is 15.3 miles long. It is fed by French Creek, with a length of 
15.8 miles; the East Branch, including 56.7 miles of forks and creeks; and the West Branch, 
including 37.8 miles of tributaries. The Black River watershed includes 470 square miles. The 
Vermilion River is 64 miles long, draining an area of 268 square miles. Three short tributaries 
are known as branches or forks of the Vermilion River -- the Southwest Branch Vermilion River, 
the East Branch Vermilion River, and the East Fork Vermilion River. 
 
  
 

                                                 
 
4 US Department of Agriculture, Soil Survey of Lorain County, 1972. 

Key Finding :  Storm water naturally follows no political boundaries as water flows from the 
highest points of elevation (in the southern, rural portion of the County) to the lowest 
elevations (on the Lake Erie shoreline where developed areas are located).  
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According to the Ohio EPA, the Black River flows at an average annual rate of 333 cubic feet 
per second, may flow as slowly as 50 cubic feet per second during the dry summer season, and 
run as fast as 50,000 cubic feet per second5. The rate of 333 cubic feet of water per second 
over a year’s time yields about 78.6 billion gallons of water annually. Taking this rate with the 
previous data means that all of the precipitation falling annually on Lorain County makes up four 
times the River’s typical flow volume for a year. With water flowing at the slower rate of 50 cubic 
feet per second, the County’s average total precipitation would travel through the Black River in 
about twenty-six “trips.” 
 
A one-inch-in-a-day rainfall event produces a countywide total of about 8.6 billion gallons or 1.1 
million cubic feet of water. Hypothetically, if all this water were to drain into the Black River, it 
would take about 40 days to drain at its average flow rate of 333 cubic feet per second. On the 
other hand, if all water in a day’s one-inch rainfall were to pass entirely through the Black River  

                                                 
 
5 Total Maximum Daily Loads for the Black River Watershed – Final Report; Ohio EPA; May, 2008. 
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within twenty-four hours, it would need to flow at 13,245 cubic feet per second. These flow rates 
translate into potential damage to riverbanks and structures placed in riverbeds (retaining walls, 
dams, bridge pylons, etc.). 
 

B. Changing Land Use Patterns 
Given the current concern over “global warming,” one might surmise that Lorain County rainfall 
would be increasing in depth, intensity, and more sustained over time. While some reports have 
appeared that describe increasing precipitation, the study uncovered no analyses indicating that 
Lorain County specifically has experienced worse rain and snowfall levels in recent years.   
Some preliminary analyses have been undertaken, however, of precipitation readings provided 
by NOAA for two stations – Oberlin and Elyria.  
 
Daily precipitation readings of 3 inches or more remain very rare, and successive-day periods of 
rain or snow accumulation appear to happen no more in recent years as compared with prior 
decades.  Until compelling evidence is developed to the contrary, we operate on the assumption 
that storm water control problems cannot be explained (or explained “away”) by climatic-change  
(“global warming”) factors alone. Instead, more quickly emergent flooding than historically 
experienced is likely the product of how Lorain Countians are using and changing the land and 
what techniques are applied to move storm water away. 
 

 
 
 

 
 
Unlike many other areas of northeast Ohio, Lorain County has experienced steady growth in 
population that, coupled with patterns of sprawl, contributes heavily to increased growth in 
residential and commercial development. Recent data indicates that residential and commercial 
development has doubled over the last 25 years in Lorain County.  
 
Equally important, if we estimate a runoff rate of 10% from rural lands and 55% from developed 
land, and apply an approximate land use distribution of 25% developed and 75% rural, then the 
total of 308.2 billion gallons of rainfall will result in 23.1 billion gallons of rural runoff and 42.4 
billion gallons of runoff from developed area. This means that 25% of the County’s land area – 
developed – accounts for 65% of the runoff. By contrast, the remaining 75% of the County’s 
landmass accounts for 35% of the runoff. 

Key Finding:  Land development has doubled over the last 25 years in Lorain County and -- 
while comprising only about 27% of all land -- developed areas account for about 65% of all 
storm water runoff. 
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Land Use Distribution 1982 to 2007 Lorain County

8% 6% 5% 5% 5% 5%

47%
47% 46% 44% 41% 38%

5%
5%

4%
4%

5%
7%

25% 26%

24% 24% 23%

16% 17% 19%
24% 25% 27%

26%

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

1982 1987 1992 1997 2002 2007

Year

La
nd

 U
se

 P
er

ce
nt

ag
e

Developed

Forest

Pasture

Cropland

Other

(interpolated)

 
Sources: http://www-agecon.ag.ohio-state.edu/Programs/exurbs/pdf/lutables/Lorain.pdf and 
http://www.odod.state.oh.us/research/files/s0/Lorain.pdf 
 
 

 
 
Residential and commercial development alters the natural surface drainage system (comprised 
of ditches, streams, and major rivers and their tributaries). In some cases, developers or 
property owners in the County’s most rapidly developing communities have re-routed water in a 
different direction than the natural topography would have otherwise accommodated. An 
example of this kind of anomaly is shown in the illustration below.  In this particular case, 
drainage has been re-routed so that water flows in two directions, crossing a natural watershed 
boundary (see yellow ellipse).  
 

Key Finding:  Residential and commercial development has sometimes re-routed water from 
its natural waterways (ditches, streams, major rivers and their tributaries) to other, less 
predictable areas of the county – sometimes diverting it to another community than the one 
where the development occurred. 
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Source:  Dan Gouch, Watershed Coordinator, Lorain County Community Development  
Department 

 
The schematic below shows that the area in the yellow ellipse includes a creek flowing in two 
different directions, a roadway and the boundary of two watersheds. This is a high-elevation 
area from which water would flow. Flow is, however, indeterminate because of the connected 
creek path. 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 
Source:  Dan Gouch, Watershed Coordinator, Lorain County Community Development Department 
 
 
 
 

C. Flood Prone Areas 
 

 

Ditch 

Watershed 
Boundary 

Road 

Direction(s) of Flow  
Opposite Natural Flow of Water 

Key Finding:   Additionally, as residential and commercial development continues in Lorain County, 
there are no uniform development standards in place to prevent and control excessive storm water 
runoff into the future.    
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Diversion of water from natural drainage watercourses may sometimes create excessive storm 
water runoff in unpredictable places throughout the county. In some cases, residential and 
commercial development in one community exacerbates storm water control issues in another – 
particular communities located downstream. Public goods economists refer to this phenomenon 
as an “externality” or “spillover.” Those who benefit from an improvement are distinct from those 
must deal with the unintended consequences of that improvement. 
 
 
  C. Flood Prone Areas 
 
A map of flood prone areas in 
Lorain County was derived from 
three overall sources:  (1) 
FEMA-prepared flood plain 
maps; (2) former and current 
local government survey 
responses about specific flood-
prone roadways, intersections, 
or other locations; and (3) 
broader flood-prone location 
definitions and operational 
problems identified by the 
study’s Design Team. Based on 
aggregate data, flooding is most 
common in: 
 

�  Close proximity to primary 
rivers and their tributaries  
 

�  Lower elevations of the 
County (or communities 
closest to the lakeshore 
like Lorain, Avon Lake, and 
Vermilion) 

 
�  Areas where significant 

development has occurred 
in recent years (e.g., North Ridgeville and Avon, which have grown the most in population 
and residential development over the last decade).  

 
The map also depicts potential devastating consequences of a 100-year and 500-year flood. If 
and when this flooding occurs, land in many communities within Lorain County would be under 
water.  There is some controversy, however, even within and among Federal agencies using the 
“X-Year Flood” terminology. It relates to actual and subjective probabilities associated with such 
accumulations. In reality, the “100-year flood” could occur in any year – albeit with a statistical 
probability of 1% or 1 in 100 – including years immediately or soon after a year in which such an 
event occurs. The “X-Year Flood” concept includes no element of periodicity, such that after 99 
years without a 100-year flood, it “must” occur in the 100th year – and not again for another 
century.  
 
 



January 2010 
 

16 

Key Finding:   Lorain County lacks a single forum for continuous multi-jurisdictional 
communication, planning, and problem solving related to storm water management. 

 
D. Government Fragmentation    

 
In addition to environmental conditions and changing land use patterns, planning and 
programming for storm water issues are hindered by suboptimal coordination among local 
governments.  Ability to deal with storm water management has three facets: (1) the structural – 
storm sewers, drainage ditches, culverts, basins, and constructed pools/wetlands; (2) the non-
structural – practices encouraged or required by public agencies on property owners to divert or 
delay runoff into the structural system, increasingly called “low impact development” measures, 
and (3) the organizational structure of local governments – how work responsibilities are divided 
across governments and among respective staffs within local governments. We find that in 
Lorain County many employees each address a few distinct aspects of storm water 
management as part of their current jobs. This contrasts with a conceptual model where a few 
public employees devote themselves full time to storm water management, unhindered by other 
demands and whose work is logically and efficiently subdivided according to necessary 
technical specialization. 
 
Many public and quasi-public agencies and organizations exist, but they are not dedicated to 
storm water issues nor does any single group bring all the relevant stakeholders to the table at 
the same time. In fact, storm water management is distributed across a wide variety of local 
governments, special districts, non-profit agencies, and other organizations within, including, or 
coextensive with the jurisdictional limits of Lorain County. Areas of storm water management 
activity are similarly differentiated among a variety of governmental levels and departments.  
Such responsibilities have likely evolved into their current distribution rather than being planned 
and coordinated. Some inefficiencies and suboptimal effectiveness probably result from current 
relationships and responsibilities among storm water managing agencies and staff persons.  
 
 
 
 
 
A forum for local public agencies and non-profit organizations is provided by the Lorain County 
Community Alliance, organized under the Ohio Revised Code as a “council of governments.” 
Also representing the quasi-public and non-profit sector on storm water issues are such 
agencies as the Lorain County Black River Watershed Project, the Black River Remedial Action 
Plan, and the Western Reserve Land Conservancy. 
 
Several additional forms of local government and non-profit-organizations have responsibility for 
water quantity and water quality. The County has three health districts -- Elyria City, Lorain City, 
and Lorain General – that combine to cover the County’s entirety. These are provided under the 
ORC, as is the County Solid Waste Management District. Lorain County Metro Parks, the Lorain 
County Port Authority, and the Lorain Soil and Water Conservation District have been formed to 
serve specific functions. Additionally, the Lorain County Rural Wastewater District (LORCO) 
was formed in recent years to address sanitary sewer needs in developing areas. 
 
Regional agencies with some interest in how Lorain County handles storm water are the 
Northeast Ohio Regional Sewer District (NEORSD) – which currently serves Columbia 
Township only (among all Lorain County governments) for wastewater disposal purposes and 
the Northeast Ohio Areawide Coordinating Agency (NOACA) – a five-county Metropolitan 
Planning Organization (MPO) dedicated to transportation and environmental planning. 
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Key Finding:   Management and staffing for storm water management activities are fragmented, 
and efficiencies might be achieved by staffing a smaller number of supervisory and other 
leadership positions to serve multiple governments.  

 
 
 
 

According to the survey data, more than sixty different individuals were identified as having 
some aspect of storm water management as part of their job responsibilities (not including 
county government employees). While frontline staffing may or may not be at optimal levels, it 
appears that efficiencies could be achieved by staffing a smaller number of supervisory and 
other leadership positions. These individuals’ work assignments could be transformed from 
covering several functions for a single local jurisdiction to fulfilling storm water management 
responsibilities full time, over multiple jurisdictions. Focusing on the job titles given, we note that 
the positions number about thirty, depending on how similar titles might be combined. 
Frequencies reflect multiple mentions across specific functional responsibilities. 
 
Fragmentation of efforts is also evidenced by the fact that four local governments operate a 
storm water utility, charging a fee ranging from $2.00 to $4.85 per month while four others have 
discussed starting up a storm water agency, one of which may roll out the still undetermined fee 
some time in the near future.  
 

JOB TITLE  
(BY DESCENDING  
FREQUENCY) FREQUENCY 
City Engineer 13 
Service Director 12 
Road Superintendent / Supervisor 10 
Village Administrator 10 
Trustee 9 
Zoning Inspector 7 
Administrator 5 
Engineering Manager 5 
Administrator, LSWCD 4 
Mayor 4 
Village Engineer 4 
Assistant City Engineer 3 
Civil Engineer III 3 
Engineer 3 
Public Works Director 3 
Superintendent of Utilities 3 
Consulting Engineer 2 
General Maintenance  
Superintendent 2 
Storm Water Coordinator 2 
Superintendent, Elyria Waste Water  
Pollution Control Plant 2 
SWP3 Mgr. 2 
Building Department 1 
Chief Resident Project  
Representative 1 
Commercial Building Inspector 1 
Fiscal Officer 1 
Lead Man 1 
Street Commissioner 1 
Street Department  1 
Superintendent, Sewer Dept. 1 
Zoning Dept.  1 
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Review of previous studies also helps delineate the lack of intergovernmental coordination 
around storm water control in Lorain County. An effort was begun in 1999 to identify appropriate 
locations for construction of major storm water retention basins, primarily across Lorain 
County’s northern tier of communities where flood prone areas are more prominent. The 
engineering firm KEM Associates produced a proposal for sixteen basins to be further studied 
and eventually selected for construction. An aerial-photograph-based map showing the 
approximate position of the KEM-identified potential sites is contained on the next page. To 
date, planning for major retention/detention facilities in the County’s northern tier has slowed to 
a stop. In fact, some of the proposed sites have since been overtaken by residential 
development. 
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Source:  Draft Report Lorain County Flood Control Study Part I, K.E. McCartney and Associates 1997.
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Key Finding:   According to some officials, “it is essential that County and local governments know 
exactly where storm sewers are located, how they are connected and what condition they are in” 
to effectively manage storm water and prevent drainage or flooding problems. However, no single 
source of information relative to storm sewer capacity exists for Lorain County. 

Key Finding :  Like storm sewers, no “master list” or map of named ditches currently exists for 
Lorain County.  A list filed twenty or more years ago by local authorities with the US Geological 
Survey numbered 39, while the recent list from the County Engineers Office totals 27.  Only 6 of the 
names overlap.   

 E.  Infrastructure Limitations 
 

 
Storm sewers and ditches are obvious structural options for managing storm water run-off 
effectively.  However, there is significant disparity between Lorain County communities relative 
to overall planning capacity.  Clermont County, Ohio (next to Hamilton County and Cincinnati) 
has an extensive inventory of its storm water system, tied to its geographic information system 
(GIS). According to the Clermont County site, “In order to effectively manage a storm water 
system to prevent flooding, drainage problems and water quality problems, it is essential that 
the County and the local governments know exactly where storm sewers are located, how they 
are connected and what condition they are in.”  In 2006, the Storm Water Department embarked 
on a program that would develop a comprehensive spatial database in the County’s Geographic 
Information System (GIS).  All components of the system are mapped, including storm sewers, 
catch basins, manholes, outlets and other structures.  For each structure, information is 
collected on type of structure, location, size/diameter, material and condition.  In comparison, no 
single source of storm sewer capacity could be identified for Lorain County. 
 
Strauch’s 2004 paper entitled “Asset Management of Sanitary and Storm Sewer System 
Components Using Condition Assessment,” published in ASCE’s Pipeline Engineering and 
Construction: What’s on the Horizon? provides detailed guidelines on setting up such an 
inventory and maximizing its value. Richmond, VA, Dallas, TX, and Austin, TX appear to have 
well developed systems of storm sewer inventorying and maintenance. Auglaize County, Ohio, 
has a ditch inventory that is eighteen pages long. Much of this information is mapped on a 
publicly available application accessible from the County’s web page.6 
 

 
The current research and planning effort resulted in the following partial list of ditches that are 
known to the County Engineer’s office. From responses to the local government survey, it is 
apparent that townships, villages, and cities each are familiar with some portion of the named 
ditches.  No “master list” or map of the entire set of named ditches was uncovered for Lorain 
County. In fact, a list filed twenty or more years ago by local authorities with the US Geological 
Survey numbered 39, while the recent list from the County Engineers Office totals 27. Only 6 of 
the names overlap. 
 

                                                 
 
6 http://www.auglaizecounty.org/auglaizegis 
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Key Finding:   In 2008, local governments in Lorain County spent only about $2.6 million 
collectively on storm water management including public education and involvement, illicit 
discharge detection/elimination, planning/mapping/modeling, prevention/housekeeping (like street 
sweeping or ditch cleaning), capital projects, maintenance repair of basins/other structural facilities, 
and street maintenance due to poor drainage/flooding.  Street repair due to poor drainage or 
flooding was among the largest expenses suggesting a reactive approach versus more effective, 
proactive approach to storm water management across the county! 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

          Source: Lorain County Engineer’s Office 
 
 

F.  Local Government Spending & Cost to Local Tax P ayers 
 

From the survey of Lorain County local governments, estimates of annual expenditures for 
storm water management have been developed.   This data provides a reasonable estimate of 
net public investment in storm water control operations, capital projects, and other expenses. 
The most significant figure is the Lorain County spends more than $2.6 million annually for this 
purpose to serve a population of about 100,000 households and 300,000 people.  Almost all of 
current expenditures are incurred by local taxpayers.  

Ditches Township Location 
Watershed  
Acreage 

Total Length  
in Feet 

#1120 Carlisle Storm Carlisle Carlisle Ave. under SR 301 11 910 
#11235 King Kobelt Carlisle SR 301 N. of Parsons Rd. 2,786 1,800 
#1179 Dellefield Ditch Elyria Corner Murray Ridge / Dellefield   
#1133/#1136 Estruth Tile Sheffield SR 254 Behind Gargasz Hall 41 2,033 
#1139 Dewhurst Tile Carlisle East River Road S. of Chestnut 46 830 
#1141 Forthofer Ditch Carlisle Indian Hollow N. of Butternut 25 1,300 
#1148 Porter Tile Henrietta Gore Orphanage Rd. / Ward Rd. 143 2,900 
#1149 Gilson Ditch Elyria Lake Ave N. of SR 2 35 1,900 
#1151 Higgins Ditch Henrietta Vermilion Rd. to Gifford 624 12,620 
#1153 More Relief Brownhelm Vermilion Rd.   70 2,100 
#1153A Brunson Ditch Grafton Island Rd. N. of SR 303 West 144 2,500 
#1154 Neal Ditch Amherst SR 113 / Betchel Rd. 107 3,700 
#1154A Mauer Ditch Pittsfield Quarry Rd. / Austin Rd. 364 16,100 
#1157 Draper Ditch Camden Gore Orphanage Rd. / Rolfe Rd. 4,809 45,005 
#1160 Groot, Davidson, Lewis Camden N&S of SR 20 Plate & Gifford 391 5,000 
#1161 Latterman Ditch Henrietta Garfield Rd. / Gore Orphanage 146 2,900 
#1162 Smith Ditch Columbia Sprauge Rd. to Osborne Rd. 221 4,487 
#166 Ives Ditch Columbia Root Rd. to R/R 12 2,881 
#1169 Gessner Waterway Rochester Gore Orphanage Rd. 124 1,412 
#1175 Porter Tile Henrietta Gore Orphanage Rd. / Ward Rd.   
#1176 Allison Ditch Penfield SR 301 1/2 mi. N. of SR 18 208 5,645 
#1178 Dudley Ditch New Russia Pyle S. Amherst N. of SR 511 338 4,200 
#1180 Burge Rd. Wellington Jones Rd. E. of Hawley N/S 220 3,971 
#1181 Mc Connell-Perkins Wellington SR 18 E. of Quarry Rd. N/S 171 3,400 
#1182 Miller Ditch Wellington Quarry Rd. / Peck Wadsworth 194 3,800 
#1183 Cole Ditch Pittsfield West Rd. / SR 303 411 6,000 
#1184 Kelner Ditch LaGrange SR 303 E. of SR 301 159 4,000 
#1185 Zurcher Ditch Henrietta SR 113 to Vermilion Rd. 704 9,600 
#1186 Brownhelm Creek Brownhelm Claus Rd. N. of Middle Ridge 41  
#1187 Ward Ditch Camden SR 20 N/W of Gore Orphanage 282  
#1188 Buck Creek / Irish Lat. Rochester Irish Rd. S. of Bursley Rd.   
#1189 Bannister Ditch Columbia Cowley Rd. N. of Capel Rd. 145  
#1190 Dawley Ditch Eaton SR 83 N. of SR 82 S. of Cowley   
#1191 Haag Ditch w/ Lateral Elyria Lowell St N. of Murray Ridge 896  
#1192 Lindsley Ditch # 1 Penfield SR 18 & West Rd. 1,196  
#1193 Martin's Run Elyria Griswold Rd. W. of Murray Ridge 56  
#1194 Fowl Ditch New Russia West Ridge RD. / FAA Field 117  
Alexander's Ditch Lateral # 3  Grafton Durkee Rd. N. of Grafton Rd.   
Lindsley Ditch # 2 Wellington West Rd. to Peck Wadsworth Rd. 177  
Roth Ditch w/ Detention Columbia Statton & Jaquay Rd. Development   
Hills Spalding Ditch Eaton Capel Rd. E. of Reed Rd. 35  

Dellefield Ditch Lateral # 3 Elyria Galaxy Dr. / Murray Ridge Rd. 81 
 

   15,529 acres 150,994 feet 
    28.6 miles 
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Lorain County Local Government Spending for 

Storm Water Management Activities, 
Programs, and Facilities During 2008 Expenditure Totals 

Public Education/Outreach:  $        12,560   
Public Involvement  $      115,303   
Illicit Discharge Detection and Elimination  $          3,000   
Storm Water Management Updates (EPA General Permit)  $        14,776   
Elevation/Flood Plain Studies  $      125,624   
Mapping Storm Sewer Systems  $        53,700   
Storm Sewer Capacity Modeling  $          2,500   
Other Planning  $        51,494   
Street Sweeping  $      325,948   
Ditch Cleaning  $      160,250   
Leaf Collection  $      107,414   
Smoke Testing  $      239,100   
Dry Weather Inspections  $        13,400   
Other Flood Prevention/ Housekeeping  $        74,317   
Street Maintenance/Repair Due to Poor Drainage/Flooding  $      303,566   
Maintenance/Repair of Storm Water Basins/Structural Facilities  $      102,000   
Review/Inspection/Enforcement of Construction Sites (Pre & Post)  $        41,832   
Other  $        13,000  $1,759,784 
   
Equipment (Not Elsewhere Included)  $      159,303   
Salaries/Wages (Not Elsewhere Included)  $      248,389   
Fuel (Not Elsewhere Included)  $        17,570  $425,262  
   
Capital Projects $   461,843 $461,843  
   
 
Grand Total Storm Water Expenditures 2008 
  

$2,646,889  

 
 
 
Ineffective surface water control mechanisms have impact on local taxpayers in other ways 
including the financial consequences associated with flood insurance premiums and claims.  
Lorain County’s experience with the Federal Flood Insurance Program is illustrated by the 
following table. County residents have received over five million dollars in claims since 1978, a 
period of just over thirty-one years, an average of $167,724 per year (in “current dollars”). The 
average payout per claim was just over $9,500, about 87% of the average claim statewide. The 
tabulated data suggest that Vermilion followed by Lorain residents have been the most involved 
in the flood insurance program among Lorain County communities. It is important to note that 
these figures are for this program only and do not necessarily reflect losses that were 
uninsured or were covered by private insurance poli cies, if any. 
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Ohio Flood Insurance Claims 
01/01/1978 through 02/28/2009     
Community Total Claims Claims Paid  Total Payments Average Payment 
Amherst City 4 4  $        14,065.59   $   3,516.40  
Avon Lake City 7 4  $        29,908.98   $   4,272.71  
Avon City 8 5  $        25,263.85   $   3,157.98  
Elyria City 5 3  $          5,138.67   $   1,027.73  
Grafton Village 1 0            $                0.00                $          0.00    
Lorain City 47 25    $     739,107.31   $ 15,725.69  
North Ridgeville City 28 12  $       43,144.00   $   1,540.86  
Oberlin City 4 2  $         4,482.27   $   1,120.57  
Sheffield Lake City 13 5  $       14,257.94   $   1,096.76  
Sheffield Village 3 3  $       11,588.95   $   3,862.98  
South Amherst Village 4 3  $       46,353.66   $ 11,588.42  
Vermilion City 358 317  $  3,815,411.86   $ 10,657.58  
Lorain County Remainder 47 34  $     282,990.22   $   6,021.07  
TOTAL LORAIN COUNTY 529 417  $  5,031,713.30   $   9,511.75  
 TOTAL FOR OHIO 
 21,564 16,965  $234,450,936.62   $ 10,872.33  

LORAIN COUNTY PERCENTAGE  
OF OHIO TOTAL 

2.45% 2.46% 2.15% 87.49% 

Source: Federal Emergency Management Agency, Flood Insurance Program. 
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Rain barrel on display at Lorain Soil and Water 
Conservation District;  built by Eagle Scout Cole 
Musial of Avon Lake, OH, Troop 334 

III. Summary of Best Management Practices (BMP)  
  
An extensive roster of storm water management practices is available for consideration in 
Lorain County. They range from “micro” level measures that can be voluntarily adopted by 
individual property owners to “macro” level actions affecting the entire county or even a multi-
county area. Best practices include both “structural” or large-site, capital-intensive construction 
activities such as replacing antiquated storm sewers or building retention/detention basins and 
“non-structural” means that are legislative/ regulatory in nature, may be more labor- than capital-
intensive, or are more dispersed spatially. Many of the latter group are now described as “low 
impact development (LID)” techniques. 

 
A. Micro-Level Control Measures 

 
1. Rain Barrels   

Rainbarrels can be “home made” from garbage cans or they can be configured as complex 
systems. Their uses may range from garden and lawn watering (especially during dry periods) 
to reduction in storm water-wastewater combined sewer overflow events. In addition to practical 
and cost issues surrounding their usage, rain barrel proponents emphasize “harvesting rain” as 
a “free” natural resource as an ethical environmentally friendly practice. 
 
 
 
 
 
 
 
 
Group purchasing/distribution programs can be operated by local governments, special purpose 
districts, or non-profit environmental/service organizations. In addition, seminars may be offered 
by such organizations to educate the public on 
construction, selection, installation, and 
maintenance issues. Involvement by youth scouting 
organizations can be helpful in public education. 
Some troops have developed storm water 
badges/patches to be earned by scouts.  
 
Pros: 

�  Using rain barrels, individual property owners 
can participate in storm water control with 
minimal investment, providing a foundation for 
support of other storm water management 
actions. 

�  Rain barrel proponents emphasize “harvesting 
rain” as a “free” natural resource as an ethical 
environmentally friendly practice. 

�  Harvested water can be used for other purposes 
such as lawn/garden watering. 

Cons: 
�  Studies suggest that storm water flow 

reductions may be minimal to moderate. 
South River Federation and the Center for 
Watershed Protection estimate a per barrel 

Best Management Practices:   
o Lake County, Illinois, has offered commercially produced rain barrels, priced in the range of 

$50.00 to $79.00, to the public on a cost-recovery basis. 
o Avon Lake in Lorain County offers public education seminars on rain barrels. Avon Lake also 

works with local scouting programs to build or to distribute rain barrels. 
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collection of rate of 1300 gallons “during peak summer months.”  
�  Rain barrels require maintenance.  They need to be elevated to allow for water flow from an un-

pressurized container. They need to be disconnected / reconnected to downspout on a seasonal 
basis and cleaned periodically, especially if connected to a downspout from a rooftop “green” 
garden. 

 
 

2. Rain Gardens  
A rain garden or bioswale is planted in specially prepared soil beds and with native plants to 
capture the first flush or runoff from a rain event. A rain garden provides runoff reduction 
benefits and can produce substantial neighborhood and community environmental benefits. The 
garden can be complex or simple, depending on time, space and budget. It does not require 
much space and can fit into existing landscapes or made into any shape.  Rain gardens are 
typically used in connection with other storm water handling measures such as disconnected 
downspouts or sump pump outflow pipes. Increasingly, rain gardens or bioswales are seen as 
part of the design for commercial buildings, multi-family housing developments, and public 
facilities. 
 

 
 
Pros: 

�  Rain gardens allow for increased 
infiltration and runoff detention. Runoff 
may be reduced from 90% for paved 
surfaces to 25% for rain gardens. 

�  Rain gardens are relatively inexpensive.  
A 210 square foot rain garden costs 
about $700 to $1100, according to the 
Virginia Department of Forestry.  

�  Installing rain gardens may reduce a 
property’s acreage subject to storm 
water fees.  

Cons: 
�  If storm water fee discounts are 

associated with rain gardens, it may 
require the discount-granting authority 
to check on proper maintenance of rain gardens.  

 
 
 
 
 
 
 
 

Best Management Practices:   
o The Kansas City (MO) region has set a goal of 10,000 registered rain gardens, produced 

video PSAs for broadcast and online distribution, and offers prizes for rain garden registrants. 
o Rochester (MN) conducted a “Realize Rain Gardens Rochester” campaign during the summer 

of 2009, offering residents grants up to $750 for half the cost of rain garden installation. 

Source: Lorain 
Soil and Water 
Conservation 
District 
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Best Management Practices:  
o The New York City borough of Staten Island has conducted a Drywell Audit Program since 

2006. Staten Island site engineers must notify the Buildings Department 48 hours before digging 
a sand column and installing a drywell. The Buildings Department audits a sample of all notices 
received to (1) assure completion of proper boring and/or percolation tests; (2) verify proper 
installation of sand column; (3) confirm that the drywell was installed at the proposed site; and 
(4) verify the installation of both the drywell and piping complies with all applicable laws.  

o Bowling Green, KY, appears to have a program to encourage the use of dry wells where other 
measures are not effective.  

 

                
3. Single Property Dry Wells  

A dry well is an underground structure that stores runoff until it may be dissipated into the 
ground or delayed in entering storm water sewers or ditch network. A dry well receives water 
from one or more entry pipes or channels at its top then discharges the same water through a 
number of small exit openings in the sides or bottom. A more advanced dry well defines a large 
interior storage volume by a reinforced concrete cylinder with perforated sides and bottom. 
These dry wells are usually buried completely, so that they do not take up any land area. Dry 
wells for a parking lot's storm drains are usually buried below the same parking lot. 
 
Large numbers of smaller dry wells on numerous private properties might accomplish the same 
objective as a detention basin constructed on a larger scale on public property. This strategy  
could work where sufficient open space is no longer available for major basin construction. 
Allowing publicly constructed dry wells to be placed on private property could follow the model 
of cell phone/microwave 
tower easements. Such a 
program would also entail 
regular inspection and 
maintenance of such 
structures, as well as 
financial recognition to 
property owners in the 
form of payments or fee 
discounts.  
 
Pros: 

�  The negative 
impacts of paved 
parking lots may be 
mitigated through 
use of dry wells and similar structures.  

�  Properly sized relative to expected rainfall volume and frequency, dry wells can be very effective 
in reducing or eliminating runoff from a property.  

Cons: 
�  Dry wells need to be designed during planning of new construction, usually of commercial or 

industrial developments.  
�  Depending on desired service life, dry wells can entail considerable capital costs, as any 

structural means of managing storm water flow.  
�  Planning and execution of a system of dispersed, small drywells to meet the same capacity 

needs as single, large structures can be complex and costly. 
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4. Storm Water Marking with Harmful Materials Disposal Warnings  
While more related to water quality, storm water marking is common in areas such as Kansas, 
Texas, and Florida.  Storm drains carry storm water runoff and pollutants directly to creeks, 
streams and other waterways. Pollutants dumped into storm drains often include litter, waste oil, 
paint, excess fertilizer and pesticides from vegetation like leaves and grass clippings and pet 
waste. These deposits may impede the normal flow of storm water through the drainage 
systems and they may damage water quality. 
                     
Often undertaken as a service project by scout troops and community organizations, storm 
water marking programs involve placing signage near or directly marking on storm water drains.  
Public engagement in storm water drain marking is often matched with public information 
programs about keeping grass clippings, lawn fertilizer and pesticides, leaves and other solids  
out of storm sewers. Warnings are issued about the harm that can come from dumping 
household chemicals, motor vehicle fluids, and other substances out of the storm water disposal 
system. 
 

 
 
Pros: 

�  Community volunteers and civic organizations can provide a genuine service that raises the 
profile of storm water control as an important public issue. 

�  Efforts to mark and re-mark storm water drains have as a by-product the potential to identify 
drains that need cleaning or other maintenance. 

Cons: 
�  Merely marking storm water drains does not add to their capacity to handle storm water runoff.  
�  Marking may create a false impression that nothing else (or more costly) needs to be done to 

deal with storm water management problems. 

 

Best Management Practices:  
o The City of Olathe, Kansas, provides detailed instructions to citizens and civic groups as to 

how to implement a storm water marking program properly. The City also provides marking 
materials at no cost to organizations conducting a drain marking campaign. 

o The City of Jacksonville, Florida, has been especially active in promoting storm water drain 
marking. The effort is funded by the Storm Water Utility. 

o Dallas, Texas, appears to have a similar program. 
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B. Low Impact Development Measures 
 

1.  Pervious Pavement  
Pervious, Permeable, or Green Paving can be accomplished using paving blocks, permeable 
asphalt, permeable concrete, and grassroad paver roll. All these techniques substantially 
reduce the runoff from ordinary concrete or asphalt driveways and parking lots. Precipitation 
infiltrates into the soil bed below the pavement or may be moved into retention wells or basins.  
A fourth paving methodology is the roll-form grass pavers. These allow grass to grow up in 
spaces between structural supports. This method may be helpful where parking space is 
needed on a short-term or intermittent basis, such as in fair grounds or adjoining athletic fields.  
Permeable asphalt and permeable concrete have their respective advocates, but the water 
transfer abilities of each material are relatively well known. 
 

 
 
 
Pros: 

·  Precipitation is allowed to infiltrate into the 
ground beneath driveways, parking lots, and 
other paved areas rather than move quickly off 
the property into roadways, sewers, or other 
disposal infrastructure. 

·  Functions served by paved areas continue to 
be served. 

Cons: 
�  Not all paving blocks are necessarily 

permeable, but at least a proper foundation 
bed must be prepared along with the 
possibility of connection to other 
detention/retention measures.  

�  Higher-than-average labor costs are 
associated with paving blocks.  

�  The thickness of the selected material may 
vary from the impermeable forms and with the 
application. 

 
 

2.  Paving Sealcoat Reduction  
Recently completed research by the University of New Hampshire Stormwater Center indicates 
seal coating may be a significant hazard to water quality. Polyaromatic hydrocarbons (PAHs) 
are found in diesel and crude oil and are considered carcinogenic. Although it is intended to 
remain on the pavement surface, much of the sealcoat eventually washes or scrapes off and 
ends up in nearby streams and rivers. Unlike other compounds, PAHs do not break down easily 
and thus persist in the environment for decades. Even a small amount of PAHs coming off 
sealcoated parking lots may overwhelm an aquatic ecological system already stressed by other 
contaminants. 
Local jurisdictions are looking into how sealcoat reduction might help mitigate storm water 
quality problems. Local government may take a variety of positions – from public education to 

Best Management Practices:  
o The municipalities of Minneapolis, Richfield, and Shoreview Minnesota have been 

conducting pilot tests of these materials over the past few years.  
o The Urban Drainage and Flood Control District in the Denver, Colorado area has developed 

test data on pervious concrete. 
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Best Management Practice:    
o The New Jersey Department of Environmental Protection has moved to make seal coating an 

equivalent type of “re-paving” that must be closely monitored or regulated by State agencies 
and local governments. While this does not entail a ban on seal coating chemicals, it does 
raise their visibility to governmental bodies involved in storm water management. 

 

 

enforcement of bans on sealcoating usage. Asphalt paving might not be permitted with new 
construction unless the permeable variety is used. A relaxation of inspection standards may 
need to occur if existing asphalt paving cannot be coated.  
 

 
 
Pros: 

�  Dropping sealcoat usage should 
reduce property owners’ maintenance 
costs.  

Cons: 
�  Local governments’ regulation of 

sealcoating may, however, raise the 
level of awareness by building 
inspectors, who may require 
reconstruction of uncoated asphalt 
paving for structural reasons affecting 
property values. 

 
 
 
 
 
 
 
 
 

3.  Ponds/Wetlands  
 
Constructed wetlands are basins 
that have a permanent pool of 
water throughout the year (or at 
least throughout the wet season) 
and differ from wet ponds 
primarily in being shallower and 
having greater vegetation 
coverage. A distinction should 
be made between using a 
constructed wetland for storm 
water management and diverting 
storm water into a natural 
wetland. The latter practice is 
not recommended in all 
circumstances. Natural wetlands 
should be protected from adverse effects of development, including impacts from increased 
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storm water runoff. This is especially important because natural wetlands provide storm water 
and flood control benefits on a regional scale.  
 
A compendium of advice on designing, constructing, inspecting, and maintaining storm water 
ponds and wetlands was prepared by the Center for Watershed Protection in Maryland and 
released by the USEPA in February 2009. Entitled “Stormwater Wet Pond and Wetland 
Management Guidebook,” the volume provides detailed information on this highly effective 
storm water management technique. 
 
In Wayne County, MI, 44 local governments have collaborated in the Rouge River National Wet 
Weather Demonstration Project. This project is of special interest for its extensive use of dual-
use wetlands – for recreation and for storm water management. The project’s mission statement 
states, “[the project] is to demonstrate effective solutions to water quality problems facing an 
urban watershed highly impacted by wet weather and develop potential solutions and implement 
projects which will lead to the restoration of water quality in the Rouge River. The project 
addresses both conventional and toxic pollutants to: 

·  provide a safe and healthy recreational river resource for present and future generations; 
·  re-establish a healthy and diverse ecosystem within the Rouge River Watershed; 
·  protect downstream water resources such as the Detroit River and Lake Erie; and 
·  help ensure compliance with federal, state and local environmental laws which protect 

human health and the environment.” 
 

The Rouge River Project started 1992 under the leadership of the Department of the 
Environment, Wayne County. A largely urbanized area of approximately 466 square miles, the 
Rouge River watershed includes over 1.4 million people in 48 communities and three counties. 
The Rouge River is a tributary to the Detroit River. Federal EPA grants and additional funding 
from local communities -- managed by Wayne County -- support this collaborative arrangement. 
 
In 2003 communities and counties across the watershed formed the Rouge River Watershed 
Local Management Assembly (Assembly of Rouge Communities), based on a Memorandum of 
Agreement (MOA) that outlined voting and funding shares for the new working arrangement. 
Annual budgets of about $600,000 per year funded watershed-wide monitoring, sampling data 
analyses and reports, and coordination of public education and involvement activities. ARC 
operates standing committees, including Finance, Technical, Public Involvement/Education and 
Organization. Data gathering and analysis tools are employed, such as a comprehensive 
sampling and monitoring program, various types of water quality and water quantity modeling, 
and a geographic information system.  
 
The agency’s 2008 annual report states, “Seven projects using bioretention to reduce peak 
flows in streams and to improve water quality were completed in 2008. The projects included 
detention basin modifications, a wetland inventory to protect wetlands, and demonstration rain 
gardens.” The report provides synopses of numerous recreational/wetlands activities with storm 
water management impact. These include: 
 

·  Bloomfield Township Wetlands Inventory, 
·  Canton Township Lower Rouge River Recreational Trail Head and Associated Trails Project, 
·  Van Buren Township Rd 3 Interpretive Wetland Recreational Trail at Visteon Village, 
·  Detroit Parks Parkland Improvements, 
·  Wayne County Parks Riparian Corridor Master Plan for Bennett Arboretum, 
·  Wayne County Parks Rouge River Trail Design, 
·  Wayne County Parks Pilot Nankin Mills Interactive Display, 
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·  Wayne County Parks Pilot Interactive, 
·  Wayne County Parks Pilot Nankin Mills Bank Stabilization, and 
·  Carpenter Lake Restoration Project (see photo below). 

 
 

 
Carpenter Lake Restoration, City of Southfield 

Source: Rouge River National Wet Weather Demonstration Project 2008 Annual Report 
 

 
 
Pros: 

�  Ponds/wetlands have aesthetic appeal.    
�  These may be low-cost in terms of maintaining natural ponds or relatively expensive to construct 

new and maintain effectively. 
�  Wetlands are very effective for mitigating storm water runoff. 
�  They appear to offer minimal disruption to the natural landscape and represent a “natural” form of 

storm water management. 
�  Wetlands have a positive affect on water quality as well.  As storm water runoff flows through the 

wetland, pollutant removal is achieved through settling and biological uptake within the wetland. 
Flow through the root systems forces the vegetation to remove nutrients and dissolved pollutants 
from the storm water. 

Cons: 
�  New ponds must be properly lined, drained, and planted with appropriate plants. 
�  Consideration needs to be given to providing capacity to accept additional volume when already 

at normal level. In addition, the effect of prolonged drought on plants should be a factor in 
selecting species for installation. 

�  These can be costly to construct and challenging to maintain after construction. 
 

Best Management Practice:  
o The Rouge River Demonstration Project in the Detroit area is probably the gold standard for 

blending storm water management wetlands and recreational usage.  
o Intech Park, an award-winning 210-acre new business development park near Indianapolis, 

IN was completed in 2003. It features an extensive wetlands area, with approximately 12 
acres of preserved and newly created grounds. The design accomplishes potentially 
competing demands for storm water storage, storm water treatment, natural resource 
protection, and green space for walking trails. 
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4.  Green Roofs  
A green roof replaces traditional roofing with a lightweight, living system of soil, compost, and 
plants. Plants, dirt, and gravel filter rainwater and some pollutants. Plants produce oxygen to 
help clean the air.  
 
Modern green roofs can be categorized as 
‘intensive’ or ‘extensive’ systems, depending on 
the plant material and planned usage for the 
roof area. Intensive green roofs use a wide 
variety of plant species that may include trees 
and shrubs, require deeper substrate layers, 
are generally limited to flat roofs, require 
‘intense’ maintenance, and are often park-like 
areas accessible to the public. In contrast, 
extensive roofs are limited to herbs, grasses, 
mosses, and drought tolerant succulents such 
as Sedum, can be sustained in a substrate 
layer as shallow as 2.0 cm (1.5 in), require 
minimal maintenance, and are generally not 
accessible to the public.  
 

 
 
Pros: 

�  A major benefit of green roofs is their ability to absorb storm water and release it slowly over a 
period of several hours. Michigan State University estimates intensive roofs’ water retention 
capacity as 60 to 100%. Extensive roofs may have somewhat less impact.  

�  Green roofs have a longer lifespan than standard roofs because they are protected from 
ultraviolet radiation and the extreme fluctuations in temperature that cause roof membranes to 
deteriorate. The average green roof lasts for an average of 40 years as opposed to the 17-year 
life expectancy of roofs installed with standard roofing materials.  

�  Living roofs come with lower maintenance, repair, and replacement expenditures than “dead” 
roofs. 

�  A green roof reduces a building's heating and cooling costs, acting as a form of insulation. They 
can also lessen the heat island effect, in which buildings warm up so much that they heat the 
surroundings. 

Cons: 
�  Higher initials costs must be borne. Green roof systems may cost $15 to $18 per square foot, 

compared with $6 to $10 for a conventional roofing system. Chicago’s City Hall began 
construction of a 38,800 square foot (total roof area) semi-extensive green roof in April 2000. It 
was completed at the end of 2001 at a cost $2.5 million, approximately $64 per square foot. 
Building energy cost reductions also figure into net cost calculations 

�  Roof gardens may need supplementary water in times of drought, but careful selection of plant 
specials may mitigate this to a degree.  

Best Management Practices:  
o The area share of a property covered by green roofing can be considered in discounting storm 

water fees.  
o Stuttgart, Germany requires green roofs on all new commercial buildings. Similar regulations 

were recently implemented in Toronto, Ontario, Canada. 
o The City of Chicago, Illinois, does not require green roofs, but is strongly promoting the 

measure. 
o Barbara and Mike Bass Library/Community Resource Center on the Lorain County 

Community College campus has a partial green roof. Oberlin College’s Harkness Co-op 
Residence features a rooftop patio garden. 
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�  Roofing generally requires a building permit. Local governments may need to revise building code 
to account for special requirements of green roofs. An impervious layer must be installed below 
gravel and soil levels. Some roofs use heavy plastic bags to hold soil. Remaining process is 
similar to general landscaping, except vegetation selection needs to be done carefully.  

 
C.  Structural Control Measures 
 
1.  Retention/Detention Basins  

These structures are the classical solution to storm water problems. Their design and operation 
is fully explicated in hydrology textbooks (such as Gribben’s Introduction to Hydraulics and 
Hydrology with Applications for Stormwater Management, 3rd edition 2007) and in handbooks 
issued by governmental agencies (such as Tucson, AZ’s Stormwater Detention/Retention 
Manual).  The KEM studies began a process for evaluating northern Lorain County sites for 
possible basin construction, estimating needed storage capacities, and developing cost 
estimates. 
 

 
 
Pros: 

·  Coordinated planning, construction, and maintenance of drainage basins make for enhanced 
effectiveness and efficiency.  

·  Projects are properly scaled and sequenced 
·  Contract procurement is more closely and professionally managed 
·  Externality costs and benefits are better balanced. 

Cons: 
·  High set-up costs may be entailed to set up the coordinating agency or procedures. 
·  Delays may be experienced as priorities 

are set, bidding procedures established, 
and projects programmed  
for implementation 

·  Some locations may not be optimal for 
basin construction even though these 
locations are the best available within a 
single jurisdiction. 

·  If not coordinated across political 
jurisdictions, basins in one jurisdiction 
may exacerbate problems in other 
jurisdictions downstream. 

·  Basins often do not address the root 
cause of heavy storm water runoff 
upstream. 

 
2.  Ditch Construction/Reconstruction  

A “ditch” is a drainage facility, typically parallel to a roadway, that carries storm water runoff 
draining from adjacent properties and roadways. Drainage ditches must be compatible with 

Best Management Practice:    
o Southeast Michigan Council of Governments ‘s 2001 report entitled, Investing in Southeast 

Michigan’s Quality of Life: Sewer Infrastructure Needs described the need for continued and 
additional investment in Southeast Michigan’s sewer infrastructure and the need to reduce 
costs. Sewer infrastructure needs between 2001 and 2030 were identified as between $14-26 
billion to maintain and improve the region’s sewage collection and treatment systems.  

o SEMCOG has so far coordinated the planning for projects totaling $2.4 billion to eliminate, 
capture, or treat combined sewage. This includes $630 million in completed retention basin 
construction, with another $162 million in projects committed or initiated. 
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characteristics of the land and buildings from which run off occurs.  Ideally, drainage ditches 
should be designed and maintained to allow adequate drainage of surface water and runoff, 
prevent water damage to the roadway structure, minimize restrictions to and allow adequate 
movement of drainage water, and protect the rights of others, regarding the flow, direction, or 
diversion of water. 
 

 
 
Drainage ditches are common in rural areas 
throughout Ohio.  However, per the Ohio 
Revised Code, “Township Trustees have no 
responsibility or authority for correcting private 
drainage problems and are prohibited by law 
from entering upon private property and 
expending township funds to clean or maintain 
existing drainage ditches and natural 
watercourses for the purpose of alleviating 
drainage problems on private property.”  
Citizens can file a township drain petition with 
the county commissioners but the result is often 
that the property owner, the township, and the 
County Engineer are reluctant to act, under the belief that it is not their responsibility, under 
budgetary constraints, or both. 
 
Pros: 

�  Drainage ditches help prevent water damage to roadways and can make travel safer for motor 
vehicles during periods of heavy rain.  
Ditches can also help prevent flooding 
of personal property and dwellings. 

�  Drainage ditches can have a positive 
impact on water quality. Proper ditch 
maintenance includes removal of 
vegetation or other obstacles restricting 
adequate flow and the removal or 
reshaping of soil to re-establish the 
channel and flow line. While this is 
accomplished, steps are taken to control 
erosion, sedimentation, and pollutants 
or contaminants. 

Cons: 
�  Ditch construction/reconstruction is 

often not coordinated across local 
communities and can result in greater 
storm water issues for governments and 
residents in communities downstream.   

�  Rules, roles, and responsibilities are 
somewhat ambiguous as to who bears 
responsibility for proper operation and effective maintenance of ditches – the adjacent property 
owner, the minor civil division, the county, or the state highway department. 

Best Management Practices :   
o The states of Oregon and Iowa have prepared and disseminated extensive guidance to state 

and local officials as to the best practices for ditch design, rehabilitation, and maintenance.  



January 2010 
 

35 

 
3.  Pump Stations  

According to the Federal Highway Administration publication, Hydraulic Engineering Circular 
No. 24 Highway Stormwater Pump Station Design, “stormwater pumping stations are necessary 
for the removal of stormwater . . . where gravity drainage is impossible or impractical.” Water is 
conveyed through a system of ditches, gutters, inlets, and conduits. Systems are designed to 
include an underground storage chamber (wet well) from which storm water is pumped. Stations 
in which the pumps are placed in the wet well are known as wet-pit stations. Some stations use 
a separate well (dry well) to house the pump and driver and are referred to as dry-pit stations.  
 
Pump controls activate the pumps successively in response to a rising water level. These 
regulate pump activity until the inflow into the wet well has emptied. Electric motors and diesel, 
liquid propane gas, or natural gas engines are used as pump drivers at storm water pump 
stations. Electric power is usually the most economical and reliable power source if it is 
available. Diesel, liquid propane, and natural gas are also usually available to drive engines if no 
electrical service is available or if there is an interruption in service.  
 
Pump stations usually include features to secure them from entry by unauthorized personnel 
and to minimize the risk of vandalism. This may be achieved by including as few windows as 
possible in the design, providing fencing and exterior lighting, concealing expensive equipment 
and installing unauthorized entry alarms. 
 

 
 
Pros: 

·  Pump stations are available to solve pre-existing drainage problems that might otherwise have to 
be endured. They help in accelerating storm water flows where natural or constructed anomalies 
or obstacles restrict flow. 

Cons: 
�  Storm water pumping stations are expensive to operate and maintain and have a number of 

potential problems that must be addressed. 
 

4. Bluebelt  
The Staten Island Bluebelt is an award winning, ecologically sound and cost-effective storm 
water management for approximately one third of Staten Island’s land area. The program 
preserves natural drainage corridors, called Bluebelts, including streams, ponds, and other 
wetland areas. Preservation of these wetland systems allows them to perform their functions of 
conveying, storing, and filtering storm water. In addition, the Bluebelts provide important 
community open spaces and diverse wildlife habitats. The Bluebelt program saves tens of 
millions of dollars in infrastructure costs when compared to providing conventional storm sewers 
for the same land area. This program demonstrates how wetland preservation can be 
economically prudent and environmentally responsible. 
 
The current Bluebelt system drains 15 watersheds clustered at the southern end of the Island, 
plus the Richmond Creek watershed. The combined area of these 16 watersheds totals 
approximately 10,000 acres. 
 

Best Management Practices:   
o Few examples may be cited outside of the realm of highway transportation. 
o Some potential may exist for public-private partnerships in sponsoring and operating a 

network of pump stations (e.g.: large growers and local governments in the southern portion 
of the county).  
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South Richmond is a suburban area that serves as site of the Staten Island Bluebelt, a system 
of streams, ponds, and wetlands managed for storm water management purposes. Bluebelt 
land acquisitions total more than 250 acres of natural waterways, with a total watershed area in 
excess of 12,000 acres. South Richmond has the last major stand of freshwater wetlands in 
New York City. It is also one of the last remaining sections of the city that lacks adequate storm 
water and sanitary drainage infrastructure. Under current conditions, the area consistently 
experiences localized flooding, degraded water quality, and erosion. 

 
This comprehensive drainage management plan 
uses and preserves the South Shore’s natural 
drainage system of streams, ponds, marshes, 
and wetlands to the greatest extent possible. 
Two main components of the plan are a 
nontraditional storm water management system 
and the sanitary sewer system. The storm water 
component consists of a series of storm sewers 
that collect and convey street runoff to the 
existing streams. These streams, along with the 
contiguous wetlands, provide natural drainage 
corridors for storm water conveyance. Planned 
as a gravity flow system, the sanitary sewer 
component will avoid damage to sensitive 
natural areas.  
 
In South Richmond, a variety of BMPs work with 
pipe/stream interface to manage storm water 
runoff. The Staten Island Bluebelt program 
features one of the largest applications of a 
continuous and comprehensive system of BMPs 
in the nation. BMP development creates working 

wetlands that protect against flooding and offer a healthier habitat for wildlife. The City has a 
strong partnership with the community in order to educate people about the nature of the 
program and keep them informed of progressive developments.  
 
Successful implementation of this plan, which uses natural drainage corridors for storm water 
conveyance coupled with new and improved construction methodologies and techniques, 
makes this a model for future projects. It has won design awards, including: 
 
1996, American Rivers, Urban River Restoration Award for Staten Island Bluebelt Project  
1997, New York Association of Consulting Engineers, Platinum Award for Richmond Creek  

Drainage Plan  
2003, American Council of Consulting Engineers, National Recognition Award  
2003, American Academy of Environmental Engineers, Honor Award  
2003, New York Association of Consulting Engineers, Diamond Award for Blue Heron Drainage  

Plan  
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D. Land-Use & Infrastructure Planning 
 
Because storm water management issues in Lorain County are primarily a product of 
residential/commercial development (and the alteration of natural waterways or inability of the 
land to absorb water as a result of this development), comprehensive land use and 
infrastructure planning is a viable alternative for the county to consider.   
 
 1.  Twin Cities, Minneapolis 
Municipalities must submit comprehensive plans every ten years to align with the regional land 
use framework. One of the primary components includes identification of job centers that 
maximize use of existing infrastructure.  Conservation of green and other space is paramount.  
 
Another element in the Metropolitan Council’s activities to coordinate land use planning and 
development on regional basis is its preparation and dissemination of “model ordinances for 
sustainable development.”  A Council publication provides ordinances related to land use 
(zoning, subdivision regulation, natural and economic resource protection, storm water and 
wastewater management, design of sustainable buildings, solid waste management, 
procurement of renewable energy and sustainable economic development). 
 
The Metropolitan Council in the Twin Cities, Minnesota region has developed a “2030 Regional 
Development Framework” to address both the range of development regulation issues and the 
many local governments within the region. The Framework is intended to accommodate growth, 
maintain quality of life for 2.7 million current residents, preserve and revitalize communities and 
neighborhoods, capitalize on opportunities for economic development, and preserving vital 
natural assets and opportunities for outdoor recreation. In summary, it’s purpose is to ”provide a 
plan for how the Metropolitan Council – in partnership with local communities, builders, 
environmentalists and others – can guide our region’s growth and shape our future.” 
 
The Framework espouses four fundamental policies:  

1. Accommodating growth in a flexible, connected and efficient manner. 
·  Supporting land-use patterns that efficiently connect housing, jobs, retail centers and 

civic uses.  
·  Encouraging growth and reinvestment in centers with convenient access to transportation 

corridors.  
·  Ensuring an adequate supply of developable land for future growth.  

2. Slowing the growth in traffic congestion and improving mobility.  
·  Improving the highway system, removing bottlenecks and adding capacity.  
·  Making more efficient use of the highway system by encouraging flexible work hours, 

telecommuting, ridesharing and other traffic management efforts.  
·  Expanding the bus system and developing a network of new bus and/or rail transitways, 

based on a thorough cost-benefit analysis.  
3. Encouraging expanded choices in housing locations and types. 

·  Allowing market forces to respond to changing market needs, including increased 
demand for townhomes and condominiums, as baby-boomers grow older.  

·  Preserving the existing housing stock to help maintain a full range of housing choices.  
·  Supporting the production of lifecycle and affordable housing with better links to jobs, 

services and amenities.  
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4. Working to conserve, protect and enhance the region's vital natural resources.  
·  Encouraging the integration of natural-resource conservation into all land-planning 

decisions.  
·  Seeking to protect important natural resources and adding areas to the regional park 

system.  
·  Working to protect our region’s water resources.  

 
The Framework includes a set of benchmarks to track and measure progress on an annual 
basis.  
 

2.  Centerville, Ohio 
Centerville City Council unanimously passed a Unified Development Ordinance at its December 
15, 2008 meeting. The ordinance went into effect Thursday, January 15, 2009. The UDO 
combines zoning, subdivision, land use, grading, storm water management and historic 
preservation regulations into a single document that replaces the land use and subdivision 
regulations the City has adopted over the last 40 years. 
 
The major thrust was to adopt new land use regulations that encourage development by 
stimulating new investment while maintaining cultural and social amenities residents have long 
valued.  
 
A major component of the UDO is the establishment of Overlay Zoning Districts. A property 
owner must petition the City to establish this type of district. The primary goal of an overlay 
district is to establish quality, sustainable development using a form-based approach. Building 
form, placement, and architectural design as well as creation of walkable neighborhood 
business/architectural districts are elements that are required in an overlay district. In 
consideration for these place-making elements, project density, building setbacks, height, and 
land uses become more flexible. 
 

 
E. Government Cooperation 

 
 1. Denver Urban Drainage and Flood Control District 
The Denver, Colorado area’s Urban Drainage and Flood Control District was established by the 
Colorado legislature in 1969, to assist local governments with multi-jurisdictional drainage and 
flood control problems. The District covers an area of 1608 square miles and includes Denver, 
parts of the six surrounding counties, and all or parts of 33 incorporated cities and towns. There 
are about 1600 miles of "major drainageways" which are defined as draining at least 1000 
acres. The population of the District is approximately 2.8 million people. The District is an 
independent agency governed by a twenty-three-member board of directors. Twenty-one 
members are locally elected officials, and two registered professional engineers complete the 
board. District funds come from four different property tax mill levies. The mill levies are 
earmarked for specific programs that are detailed in the following sections. The total mill levy 
cannot exceed one mill. 
 
The District operates a $22 million annual program with 22 full-time employees and 10 part-time 
interns. The staff is responsible for management of all project funds; supervision of all work 
done by consulting engineers; and coordination of all planning, design, construction and 
floodplain management efforts with local governments. The District operates six programs: 
Master Planning, Design and Construction, Maintenance, Floodplain Management, Information 
Services and Flood Warning, and South Platte River.  



January 2010 
 

39 

 
Some urban areas such as Denver may have the resources as well as the magnitude of storm 
water challenges to justify investment in extensive monitoring and modeling activity. Effective 
monitoring involves numerous rain gauges capable of detecting, recording, and transmitting 
precipitation deposit over short periods (as short as fifteen minutes). Other data collection 
efforts focus on water level readings at key points in the runoff-disposal system. These, too, are 
transmitted to a central analysis facility. These data are combined with historical records, GIS 
applications, computer-assisted-design packages, and theoretically based “design flood” 
parameters to develop understanding of how a given area’s storm water disposal system 
operates. This allows for trend analysis, prediction of possible floods, and their impacts. 
 
The USEPA, The Denver District, and other private sector and educational developers have 
made software packages available, and GIS providers have prepared storm water modules as 
add-ons to their systems. 
 

2. Lake County Storm Water Management Department 
Lake County Storm water Management Department. formed by action of the Lake County 
Commissioners under authorization of ORC 6117 serves all Lake County’s townships and 
several municipalities, which have chosen to join the District and have elected to receive “Level 
1” and/or “Level 2 Services” from the LCSMD. A few of Lake County’s larger cities remain 
outside the jurisdiction of the County’s SMD.  The Cities of Fairport Harbor, Painesville, and 
Wickliffe are served by the District whereas Eastlake, Willoughby, and Mentor are not. 
Following guidance in ORC 6117, the Department has developed a “General Plan of Drainage,” 
which breaks down the County into “drainage basins” and “improvement areas.”  Projects and 
operations are funded by a four-tiered fee structure based on residential versus commercial 
property and lot size. 
 
 3. Summit County Storm Water Management Plan 
According to Summit County, their “Storm Water Initiative program promotes a cooperative, 
coordinated, cost effective, comprehensive, and continued watershed management system for 
Summit County.  Storm water management is a problem that crosses corporate boundaries and 
this program encourages communities to work together toward a regionally beneficial 
countywide watershed management solution.” 
 
Like Lake County, not all local governments participate in the program.  However, in March 
2008 four new communities including Barberton, Cuyahoga Falls, Norton, and Macedonia had 
joined the regional effort which is spear headed by the Summit County Engineer’s office.  This 
brought the total number of “co-permittees” - as they are called, to 29 political jurisdictions.  The 
Summit County Storm Water Management Program engages in numerous countywide activities 
including (but not limited to): 
 

·  Coordinated EPA reporting.  Rather than individual governments documenting and reporting 
annually to the EPA, the Engineer’s office with assistance of the Summit Soil and Water 
Conservation District and the Summit County General Health District, maintains and reports 
information to the EPA which minimizes cost and “enables smaller local communities to more 
efficiently meet requirements”.  “With 29 co-permittees coordinated by one lead agency, the 
regional approach ensures a consistent reporting format, cooperation and consolidation of 
resources in addressing storm water issues.” 

·  Development and enforcement of construction standards (including design for water supply and 
wastewater treatment systems, drainage design, drainage system requirements, and storm water 
management requirements). 
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·  The County Engineer’s office is mapping the separate municipal storm sewer systems for co-
permittees. 

·  More than 15 sub-committees have been formed to address public education and involvement, 
which includes patch and criteria for local scout troops, teacher training, displays at 45 different 
community events/libraries, and many other activities. 
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IV. Alternative Governance Structures & Financing O ptions 
 

A.  Independent Municipal Action (ORC 701) 
 
A legal assessment was considered important to determine the set of alternative solutions 
allowable under current state law.  To start, there is no doubt that state law explicitly authorizes 
incorporated municipalities (cities and villages) to handle water supply, wastewater treatment 
and disposal, and storm water management. That section states, “Such municipal corporation 
may apply moneys received as charges for water to the maintenance, construction, 
enlargement, and extension of the water system  and to the extinguishment of any 
indebtedness created therefor.”  
 
Other relevant passages from that ORC Chapter include the following: 

 
“The legislative authority of a municipal corporation may assess upon the abutting, adjacent, and 
contiguous, or other specially benefited, lots or lands in the municipal corporation, any part of the cost 
connected with the improvement of . . . sewers, sewage disposal works and treatment plants, sewage 
pumping stations, water treatment plants, water pumping stations, reservoirs, and water storage tanks 
or standpipes, together with the facilities and appurtenances necessary and proper therefor, drains, 
storm-water retention basins, watercourses , water mains, or laying of water pipe, or any part of the 
cost and expense of constructing, maintaining, repairing, cleaning, and  enclosing ditches ;  . . . 
and any part of the cost connected with changing the channel of, or narrowing, widening, 
dredging, deepening, or improving, any stream or wa tercourse , and for constructing or improving 
any levees or boulevards on any stream or watercourse, or along or about any stream or watercourse, 
together with any retaining wall, riprap protection, bulkhead, culverts, approaches, flood gates, 
waterways, or drains incidental to any stream or watercourse, or for making any other improvement of 
any river or lake front, whether it is privately or publicly owned, which the legislative authority declares 
conducive to the public health, convenience, or welfare. (727.01)” 
 
“Any municipal corporation may provide for a supply of water, by the construction of wells, pumps , 
cisterns, aqueducts, water pipes, reservoirs, and water works  for the protection of such water 
supply and to prevent the unnecessary waste of water and the pollution thereof. (715.08)”  
 
[For t]he purpose of constructing, maintaining, repairing, cleaning , and enclosing ditches , the 
legislative authority of such municipal corporation may establish one or more districts  in the 
municipality designating the boundaries thereof, and may each year thereafter, by ordinance, 
designate the district in which such constructing, maintaining, repairing, cleaning, and enclosing of 
ditches shall be effected, setting forth an estimate of the cost and providing for the levying of a special 
assessment upon all the real property in the district, in the amount and in the manner. The ordinance 
shall be adopted and published as other ordinances. Bonds and anticipatory notes may be issued in 
anticipation of the collection of such special assessments, under section 133.17 of the Revised Code. 
(727.012)”  

 
B.  Formal Agreements Between or Among Municipaliti es (ORC 715.02) 

 
According to Ohio Revised Code 715.02, “Two or more municipal corporations, one or more 
municipal corporations and one or more other political subdivisions, or two or more political 
subdivisions other than municipal corporations may enter into an agreement for the joint 
construction or management, or construction and man agement, of any public work, 
utility, or improvement , benefiting each municipal corporation or other political subdivision or 
for the joint exercise of any power conferred on municipal corporations or other political 
subdivisions by the constitution or laws of this state, in which each of the municipal corporations 
or other political subdivisions is interested. Any such agreement shall be approved by ordinance 
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or resolution, as applicable, passed by the legislative body of each municipal corporation or 
other political subdivision that is a party to the agreement. The ordinance or resolution shall set 
forth the agreement in full and, when approved, shall be a binding contract.”  
 
Further, “Each municipal corporation or other political subdivision may issue bonds  for its 
portion of the cost of any such public work, utility, or improvement.” 
 
Bonds may be issued for the joint venture, but 715.02 makes no reference to additional powers 
to tax or charge user fees in addition to what the individual agencies already may collect. Such 
contract does not create a new political subdivisio n, so the contracting parties would likely 
need to rely on their separate revenue sources to provide financial resources for the 
collaborative activity. Services such as street or sewer cleaning, ditch maintenance, sewer 
smoke testing, or even retention basin construction could be accomplished through contractual 
agreements of this nature. A major drawback, relative to other alternatives to be discussed 
below, is that no new method of project financing  is authorized. 
 

C.  Regional Council of Government (ORC 167) 
 
Ohio Revised Code Chapter 167 states that, “[G]overning bodies of any two or more counties, 
municipal corporations, townships, special districts, school districts, or other political 
subdivisions may enter into an agreement with each other, or with the governing bodies of any 
counties, municipal corporations, townships, special districts, school districts or other political 
subdivisions of any other state to the extent that laws of such other state permit, for 
establishment of a regional council consisting of such political subdivisions.” 
 
COGs are relatively easy to form and to dissolve. Such a Council is formed by the respective 
votes of the legislative bodies of the initial members. New members must meet the membership 
criteria of the council. Members may withdraw from membership through the following 
procedure, “Any . . . member may withdraw by formal action of its governing board and upon 
sixty days notice to council after such action, or in the manner provided in the agreement 
establishing the council, provided no such procedure relative to withdrawals in the agreement 
establishing the council shall require the political subdivision desiring to withdraw to retain its 
membership in the council for a period in excess of two years.” 
 
Presumably, the COG would be dissolved if all (or one of the last two) member governments 
withdraw(s) from membership. Neither “existence in perpetuity” nor “dissolution” is explicitly 
addressed in chapter 167as they are in other ORC provisions establishing other types of 
districts and authorities. 
 
A council of government has no inherent taxing and/or bonding authority through formation 
under ORC 167. It can, however, make dues payment from participating agencies part of 
membership responsibilities. Potentially, revenue collection techniques available to participating 
units of local government may be delegated to the COG by a vote of respective members’ 
governing bodies. Language of 167.03 seems to provide some opportunity for such revenue 
generation, as well as other municipal functions: “The council may, by appropriate action of the 
governing bodies of the members, perform such other functions and duties as are performed or 
capable of performance by the members and necessary or desirable for dealing with problems 
of mutual concern.”  The Council is required to report annually to member governments. 
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A council of governments has the authority to: 
 
·  study  such area governmental problems  common to two or more members of the council as it 

deems appropriate, including but not limited to matters affecting health, safety, welfare, education, 
economic conditions, and regional development; 

·  promote cooperative arrangements  and coordinate action among its members, and between its 
members and other agencies of local or state governments, whether or not within Ohio, and the 
federal government; 

·  make recommendations  for review and action to the members and other public agencies that 
perform functions within the region; 

·  promote cooperative agreements and contracts among its members or other governmental agencies 
and private persons, corporations, or agencies; and 

·  perform planning directly by personnel of the council, or under contracts between the council and 
other public or private planning agencies . 

 
Over and above a purely planning agency, a COG may operate in the following areas, several 
of which could apply directly to storm water management:  
 
·  ”review, evaluate, comment upon, and make recommendations, relative to the planning and 

programming, and the location, financing, and scheduling of public facility projects within the region 
and affecting the development of the area; 

·  act as an areawide agency to perform comprehensive planning for the programming, locating, 
financing, and scheduling of public facility projects within the region and affecting the development of 
the area and for other proposed land development or uses, which projects or uses have public 
metropolitan wide or interjurisdictional significance; and 

·  act as an agency for coordinating, based on metropolitan wide comprehensive planning and 
programming, local public policies, and activities affecting the development of the region or area.” 

 
The following statement appears in the regulations: “The authority granted to the council by this 
section or in any agreement by the members thereof shall not displace any existing municipal, 
county, regional, or other planning commission or planning agency in the exercise of its 
statutory powers -- 167.03 (D).”  
 
Several examples of councils of governments operate within the area including Lorain County: 
·  Lorain County Community Alliance,  
·  Northern Ohio Public Energy Council (NOPEC),  
·  Northeast Ohio Sourcing Office (NEO|SO), and 
·  Regional Income Tax Agency (RITA). 
 

D.  Conservancy District (ORC 6101) 
 
Conservancy districts in Ohio are typically established for large creek and river restoration, flood 
control detention, and other major improvements utilizing federal and state matching funds. A 
Conservancy District may take action for these purposes: 
 
·  preventing floods; 
·  regulating stream channels by changing, widening, and deepening the stream channels; 
·  reclaiming or filling wet and overflowed lands; 
·  providing for irrigation where it may be needed; 
·  regulating the flow of streams and conserving their waters; 
·  diverting or in whole or in part eliminating watercourses; 
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·  providing a water supply for domestic, industrial, and public use; 
·  providing for the collection and disposal of sewage and other liquid wastes produced within the 

district; and 
·  arresting erosion along the Ohio shoreline of Lake Erie. 
 
The board of directors of a conservancy district may do the following: 
 
·  clean out, straighten, widen, alter, deepen, or change the course or terminus of any ditch, drain, 

sewer, river, watercourse, pond, lake, creek, or natural or artificial stream located in or out of the 
district; 

·  fill up any abandoned or altered ditch, drain, sewer, river, watercourse, pond, lake, creek, or natural 
or artificial stream, and concentrate, divert, or divide the flow of water in or out of the district; 

·  construct, acquire, operate, and maintain main and lateral ditches, sewers, canals, levees, dikes, 
dams, sluices, revetments, reservoirs, holding basins, floodways, wells, intakes, pipe lines, 
purification works, treatment and disposal works, pumping stations and siphons, and any other works 
and improvements considered necessary to accomplish the purposes of the district or to construct, 
preserve, operate, or maintain the works in or out of the district. (This chapter does not limit the 
authority of public corporations to install, maintain, and operate sewerage systems and water-works 
systems as otherwise permitted by law, but the board shall have full power to require the use of the 
improvements constructed or acquired by the district for the purpose of water supply or the collection 
and disposal of sewage and other liquid wastes by the public corporations and persons within the 
district for which the improvements were installed.), 

·  afforest lands owned by the district; 
·  install improvements on lands owned or controlled by the district for the proper maintenance of the 

lands, or for the purpose of preventing or minimizing damage to the works and improvements of the 
district; 

·  construct connections to the works of the district for the delivery of a water supply from the works or 
for the delivery of sewage and other liquid wastes to the works; 

·  construct or enlarge any bridges that may be needed in or out of the district; 
·  construct or elevate roadways and streets; 
·  construct any of the works and improvements across, through, or over any public highway, canal, 

railroad right of way, track, grade, fill, cut, or other public or private property located in or out of the 
district; 

·  remove or change the location of any fence, building, railroad, canal, or other structure or 
improvement located in or out of the district, under some restrictions specified in the ORC; 

·  hold, encumber, control, acquire by donation, purchase, or condemnation, construct, own, lease, use, 
and sell real and personal property, and any easement, riparian right, railroad right of way, canal, 
cemetery, sluice, reservoir, holding basin, milldam, water power, wharf, or franchise in or out of the 
district for right of way, holding basin, location, or protection of works and improvements, relocation of 
communities and of buildings, structures, and improvements situated on lands required by the district, 
or any other necessary purpose, or for obtaining or storing material to be used in constructing and 
maintaining the works and improvements; 

·  replace or subdivide land, open new roads, streets, and alleys, or change the course of an existing 
one, and install improvements to replace those in the former roads, streets, or alleys; 

·  procure insurance against loss to the district by reason of damage to its properties, works, or 
improvements resulting from fire, theft, accident, or other casualty or by reason of the liability of the 
district for any damages to persons or property occurring in the operation of the works and 
improvements of the district or the conduct of its activities; and 

·  conduct on its own or in combination with other entities, water quantity and quality studies and other 
water monitoring activities that do not conflict with similar studies or activities by other agencies. A 
written report of the findings of any study or activity, or a copy of it, shall be submitted to the director 
of environmental protection. 
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Local governments (and others) may petition the court for creation of a Conservancy District. A 
new political subdivision of the state is created under the jurisdiction of a conservancy court 
(court of common pleas in which the petition for the organization of a conservancy district is filed 
and granted) and appointed board of directors. It may be formed at the initiative of local 
landowners or political subdivisions (“counties, townships, municipal corporations, school 
districts, road districts, ditch districts, park districts, levee districts, and all other governmental 
entities vested with the power to levy assessments or taxes”) to solve local water management 
problems. The judge of the court of common pleas of each county, or in the case of any county 
having more than one judge, one judge assigned by order of the judges of the court of common 
pleas of the county, serves as the court of common pleas of the county in which the petition was 
filed to exercise the jurisdiction conferred ORC 6101. Once created, a Conservancy District has 
“existence in perpetuity.” 
 
A Conservancy District may levy special assessments and issue “conservancy bonds.” It may 
also utilize funding from federal and state matching funds. Fees may be charged for water 
supply, recreational usage, and other services provided by the district. 
 
The Muskingum Watershed Conservancy District is located in the Muskingum River Basin and 
is part of Ohio’s largest drainage system.  Spanning five counties and portions of 22 others 
(including Ashland, Belmont, Carroll, Coshocton, Guernsey, Harrison, Holmes, Knox, Licking, 
Morgan, Muskingum, Noble, Richland, Stark, Summit, Tuscarawas, Washington, and Wayne 
Counties), this watershed covers more than 8,000 square miles and includes the area that 
drains into the Muskingum River and its tributaries. Its system of 16 reservoirs provides flood 
control for the basin.  
 
Another major agency of this kind is the Miami Conservancy District was established in 1915. 
The District includes portions of nine counties: Montgomery, Shelby, Miami, Clarke, Greene, 
Warren, Preble, Butler, and Hamilton. 
 
Other Conservancy Districts in Ohio are: 
·  Black Brook Conservancy District, Mantua (Portage County) 
·  Celeryville Conservancy District, Willard 
·  Chickamauga Watershed Conservancy District, Gallipolis 
·  East Fork Buck Creek Conservancy District, Mechanicsburg 
·  Hocking Conservancy District, Athens 
·  Hunter's Run Conservancy District, Lancaster 
·  Leading Creek Conservancy District, Rutland 
·  Maumee Watershed Conservancy District, Defiance 
·  Millcreek Valley Conservancy District, Cincinnati 
·  Reno Beach-Howard Farms Conservancy District, Curtice 
·  Rush Creek Conservancy District, Bremen 
·  Sand Beach Conservancy District, Oak Harbor 
·  Scioto Conservancy District, LaRue 
·  South Licking Watershed Conservancy District, Newark 
·  Springfield Conservancy District, Springfield 
·  Upper Scioto Drainage and Conservancy District, Kenton 
·  Wabash River Conservancy District, Fort Recovery 
·  Wightman's Grove Conservancy District, Fremont 
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The Conservancy Court continues oversight of the District to make determinations and 
decisions or findings and recommendations, as authorized under ORC 6101. 
 

E.  Watershed Districts (ORC 6105) 
 
Watershed Districts are currently an unrepresented agency type in the mix of Ohio’s political 
units. Governmental agencies that might be involved include “departments, divisions, or other 
units of the state or federal government, political subdivisions, soil conservation districts, 
conservancy districts, sanitary districts, special water districts, and county and regional sewer 
and water districts.” Fundamentally, though, a watershed district is initiated by a board of county 
commissioners. Such a district is located within, or coextensive with the boundaries of, an 
individual county. 
 
The requirements to create a Watershed District under ORC 6105 seem somewhat complex. 
For example, the regulations state, “A watershed district shall be created upon the filing of a 
map and a description of such watershed district . ... Within sixty days after a map and 
description of a watershed district have been filed, the president of the board of county 
commissioners of that county or part of a county with a population within the territorial 
boundaries of the district, according to the last federal decennial census, greater than that of 
any other county or part of a county within such district shall call a meeting of the president or 
duly authorized representative of the board of county commissioners of each watershed county 
for the purpose of appointing a board of directors for the district and the adoption of an 
expenditure budget for the district for the current calendar year.” Such a district might be 
dissolved by an election called on the basis of petition requirements that are similarly complex. 
A watershed district receives a budgetary allocation from the general fund of the county or 
counties involved in its creation. It does not, however, appear to have taxing or bonding 
authority independent of the county in which it operates. None have been identified yet (as 
authorized under ORC 6105), although some agencies and organizations in Ohio use the word 
“watershed” in their name. 
 
A watershed district is empowered to: 
 
·  review and recommend plans for the development of the water resources within the territorial 

boundaries of the district, 
·  recommend appropriate means to resolve water conflicts among water user interests and between 

geographic areas within the territorial boundaries of the district, 
·  make studies and review plans relative to the development of water resources of the district, hold 

hearings thereon, and make such recommendations as are consistent with the beneficial use of water 
within the district, 

·  prepare a comprehensive plan for the development and control of the water resources within the 
district for the purpose of promoting the beneficial use of water within the district which plan shall be 
submitted to the environmental protection agency, 

·  counsel with public agencies or private interests seeking advice and assistance relative to the 
beneficial use of water within the district, 

·  assist governmental agencies and private interests in the planning and development of water 
resources within the district, 

·  have access to all information, statistics, plans, and data relative to the water resources of the district 
which any governmental agency has available, 

·  designate specific reaches in the channel of any watercourse, within the territorial boundaries of the 
district, as a restricted channel and any specific area appurtenant to a restricted channel as a 
restricted floodway, and 
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·  issue permits authorizing the construction, change, or alteration of a structure or obstruction in a 
restricted channel or relocation, alteration, restriction, deposit, or encroachment into or change of 
grade of a restricted channel or floodway. 

 
Activities beyond research, planning, and making recommendations  -- with the exception of the 
last point on permitting listed above -- do not appear to be authorized under ORC 6105. 
 

F. County Sewer Drainage District (ORC 6117) 
 
A County Sewer Drainage District is established by a board of commissioners, to operate within 
the territory of a county, outside any municipal boundaries. If a municipality is to be included in a 
County Sewer/Drainage District, then its legislative body must approve a resolution or ordinance 
expressing that municipality’s interest in joining. The District obtains authority to construct, 
maintain, and manage sewer/drainage facilities within the municipality. The municipality retains 
certain rights to participate in projects of the District.  
 
Chapter 6117 addresses two relevant processes – (1) population growth of townships such that 
they reach the threshold for municipal status and (2) annexation of unincorporated areas into 
existing cities or villages. In either case, territory fully within the jurisdiction of the County (that 
is, unincorporated townships) that later becomes or is included in a municipality remains part of 
the Sewer/Drainage District. 
 
The district is empowered to apply a variety of fees, taxes, and assessments. It also has 
authority to issue bonds. No statement could be located related to a revenue collection process 
based on impermeable land area rather than assessed property value. Chapter 6117 is filled 
with methods of challenge available to property owners and other parties. They may appeal 
valuations, rates, and even the projected cost of improvements to be undertaken. At least half 
the length of the 6117 document is devoted to procedures governing fiscal matters of 
Sewer/Drainage District management.  
 
Such Districts are empowered to address not only wastewater sewers and water supplies, but 
also “drainage.” This is defined within the ORC Chapter as “flows from rainfall or otherwise 
produced by, or resulting from, the elements, storm water discharges and releases or migrations 
of waters from properties, accumulations, flows, and overflows of water, including accelerated 
flows and runoffs, flooding and threats of flooding of properties and structures, and other 
surface and subsurface drainage.” Given this mandate, County Sewer/Drainage Districts may 
build and operate drainage facilities, including storm sewers, force mains, pumping stations, and 
facilities for the treatment, disposal, impoundment, retention, control, or storage of waters. They 
may also undertake improvements of or for any channel, ditch, drain, floodway, or watercourse. 
Authority to address a wide range of drainage issues is provided, but only with regard to the 
territorial jurisdiction specified – usually the unincorporated area of a county. The lead official is 
the “county sanitary engineer” who may be the current county engineer or another individual 
hired specifically to serve as sanitary engineer. 
 
A city council or village may vote to join a district but may not be required to do so by the 
county. No explicit mention appears in Chapter 6117 of either “dissolution” or “existence in 
perpetuity.” 
 
Others operating under this authority to address storm water matters include: 
·  Lake County, Ohio 
·  Summit County, Ohio 
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·  Metropolitan Sewer District of Greater Cincinnati, 
·  Butler County Storm Sewer District 
·  Fairfield County Sewer District 
 

G. Regional Water Sewer District (ORC 6119) 
 
Units of general purpose local government (counties, municipalities, and townships) may 
petition a Court of Common Pleas in any potentially affected county to form such a district. Such 
petitioning must be authorized by the petitioning agencies’ respective legislative bodies. These 
need not be countywide, and single Ohio townships have formed such districts. Given that the 
plural “counties” is used, these agencies can cover territory in more than one county. Districts 
are formed by successful petition to the appropriate judicial authority, such petitioning to 
address detailed documentation specified in 6119. Such a district may be dissolved by court 
order if the court finds its purposes are not being fulfilled.  
 
Districts formed under chapter 6119 may provide sanitary sewer services, water supply service, 
or both. One District (Deerfield) was organized to provide storm water management services 
(related to water quality), although this appears to involve an innovative application of language 
in chapter 6119. LORCO, in Lorain County, is focused on sanitary sewers.  Numerous planning, 
operational, and financial requirements tend to limit District actions to projects of greatest need 
and obvious relevance. Court oversight remains as a resource for any party who objects to 
proposed actions. Extensive appeals processes exist for aggrieved parties. 
 
Such districts have authority to levy property taxes and special assessments. Districts also have 
extensive bonding authority. Financial matters are monitored by numerous requirements 
provided in 6119. 
 
Section 6119.42 (B) provides grounds for storm water fees based on impermeable land area 
rather than assessed value, “The board of trustees of such district may assess upon abutting, 
adjacent, contiguous, or other specially benefited lots or lands in the district all or any part of the 
cost connected with the improvement of any street, alley, or public road or place, or a property 
or easement of the district by constructing any water resource project or part thereof which the 
board declares conducive to the public health, safety, convenience, or welfare by any one or 
more of the following methods: (A) By a percentage of the tax value of the property assessed; 
(B) In proportion to the benefits which result from the project; (C) By the foot front of the 
property bounding and abutting upon the project.” 
 
Examples of Regional Water / Sewer Districts serving portions of Lorain County include the 
Northeast Ohio Regional Sewer District and Lorain County Rural Wastewater District (LORCO). 
 

1.  The Northeast Ohio Regional Sewer District (NEORSD)  
The Northeast Ohio Regional Sewer District serves Cuyahoga County and a portion of local 
jurisdictions in Summit, and Lorain Counties (northeast corner of Columbia Township). The 
Cleveland Regional Sewer District was established on July 15, 1972, by Cuyahoga County 
Court of Common Pleas Court Order. The order settled an action brought by the Water Pollution 
Control Board -- predecessor to the Ohio Environmental Protection Agency -- against The City 
of Cleveland and suburban communities. It also settled a second action brought by the 
suburban communities contesting sewer rate increases. The District was charged with the 
responsibility of planning, financing, constructing, operating and controlling wastewater 
treatment and disposal facilities, major interceptor sewers and other water pollution control 
facilities within its service area.  
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The initial Court Order provided that the District would acquire treatment plants and intercepting 
sewers from Cleveland, and that, in return, the District would make an equitable equalization 
payment to Cleveland to provide ownership participation for suburban users. For rate-making 
and financing purposes, the Court divided the District into two subdistricts. Subdistrict 1 includes 
all of the service area within Cleveland; Subdistrict 2 includes all the area served in the suburbs. 
The Court stipulated that operating expenses would be shared uniformly throughout the District, 
but that the capital costs for the construction of some of the then-proposed intercepting sewers 
would be allocated to the appropriate subdistrict. Thereafter, costs for other projects were to be 
shared uniformly. The cost of the equitable equalization payment was allocated entirely to 
Subdistrict 2. In 1979, the name of the District was changed to the Northeast Ohio Regional 
Sewer District.  
 
The District is governed by a Board of Trustees, consisting of seven members (serving five-year 
terms) who are appointed as follows: (a) two by the Mayor of the City of Cleveland; (b) two by 
council of governments (the "Suburban Council") comprised of representatives of all the 
suburban communities served by the system; (c) one by the Board of County Commissioners of 
Cuyahoga County; (d) one by the appointing authority of the subdistrict with the greatest 
sewage flow (currently the Mayor of the City of Cleveland); (e) and one by the appointing 
authority of the subdistrict with the greatest population (currently the Suburban Council). 
Accordingly, the Mayor of the City of Cleveland and Suburban Council each currently appoint 
three members of the Board. 
 
No dissolution criteria or process have yet been identified. Presumably the court creating the 
district could act, based on a petition, to dissolve the district. 
 
While formed to address wastewater matters, the District has recently embarked on a storm 
water management program. For residential properties, a storm water user fee is based on an 
Equivalent Residential Unit (ERU) equal to 3,000 sq. ft. of impervious surface (such as roof and 
driveway). The proposed cost for one ERU is $4.75 per month. Residences are placed in one of 
three categories: 
 
• Small (less than 2,000 sq. ft.) 
• Medium (2,000 to 4,000 sq. ft.) 
• Large (more than 4,000 sq. ft.) 
 
It is proposed that a small house pay about $2.85 per month, a medium house pay about $4.75 
per month, and a large house pay about $8.60 per month. Non-residential properties would be 
billed on the basis of its number of ERUs of impervious surface. Customers can receive fee 
reductions if they take measures to reduce the storm water volume or minimize the pollutants 
flowing from their properties. These can include on-site practices such as rain gardens, 
vegetated swales, and other practices that keep storm water at its source. 
 
Preliminary studies show that a regional program that meets recognized needs for capital 
construction, maintenance, and support to local communities will probably be in the range of 
$25 to $45 million per year. NEORSD has surveyed metropolitan areas with storm water 
charges and produced the following graph. 
 
The District envisions a storm water management program that will continue to build projects 
and perform maintenance in streams and in the large pipes that carry storm water, while 
maintaining its water-quality monitoring activities. To address regional drainage problems, it will 
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expand regional watershed planning and floodplain management support. The District expects 
to provide technical expertise and guidance to integrate multiple objectives -- flood mitigation, 
“green” space development, and storm water pollution reduction. It aims to coordinate 
educational programs to promote awareness of the importance of healthy watersheds, and 
develop regional partnerships to address the problems that cross community borders and 
boundaries. 
 
The District claims that its storm water management program would focus on “large regional 
problems,” presumably leaving catch basins and small sewers to remain the responsibility of 
local communities.  Although NEORSD operates primarily in Cuyahoga County, it seeks to 
serve areas beyond that boundary.  
 

2. Lorain County Rural Watershed District (LORCO) 
 
LORCO’s sixteen-person board consists of one representative from each of the following:  
Amherst Township, Camden Township, Carlisle Township, Eaton Township, Elyria Township, 
Grafton Township, Henrietta Township, Huntington Township, LaGrange Township, New Russia 
Township, Pittsfield Township, Rochester Township, Wellington Township, South Amherst 
Village, Kipton Village and Rochester Village. 
 
The mission of the Lorain County Rural Watershed District is to “. . . provide central waste water 
collection and treatment to the unsewered areas of Lorain County and achieve perpetual 
independence for townships and villages participating in the LORCO concept.”  Among the 
goals are to provide waste water collection and treatment to townships and villages within the 
county that have a population which supports such a system.  Replacing existing on site 
treatment that may be detrimental to the ecology of our natural waterways is also a primary 
focus.  LORCO is in the Phase-I planning stage. Current estimate of costs for central collection 
sewers and treatment are as follows: 
  

·  $5,000.00 for an existing home – paid at time of tap-in or put on the property tax and paid over 
10-20 years with same interest LORCO is charged. 
·  $6,000.00 for a new home – paid at time of tap-in.  Developers also pay entire cost of 
infrastructure within the subdivision area. 
·  $42.00 base monthly user fee inclusive of first two thousand gallons per month  – composed of 
three factors.  1) cost of treatment 2) operations & maintenance and 3) the amount of debt service to 
the financing.  Each one thousand gallons additional usage is $5.00.  The average household bill is 
estimated to be $57.00 per month based on 5,000 gallons usage. 
·  $1,100.00 estimated average cost of household service line.  Based on 100 feet to connect the 
residence and fill in the septic tank to meet OEPA regulations.  Property owner can contract for or 
install own service line.  Either way an Ohio State licensed contractor will have to sign the inspection 
document. 
·  Grinder Pump Requirements: Property owner will be responsible only to the grinder pump for a 
service line.  LORCO will own and maintain the grinder pumps.  An average of $2.50 per month is the 
property owner’s cost for electricity to intermittently power the grinder pump. 

 
However, the LORCO Board has resolved to review all rates annually and consider adjustments 
in accordance with debt requirements. 
 
Other Regional Sewer Districts include: 
·  Deerfield Regional Storm Water District, 
·  Rural Lorain County Water Authority,      
·  Bath Township Water & Sewer District (Bath Twp., OH), 
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·  Adams County Regional Water District, 
·  Allen County Sanitary Engineering Department, 
·  Earnhart Hill Regional Water & Sewer District, 
·  Eastern Ohio Regional Wastewater Authority,     
·  Jefferson Water and Sewer District, 
·  Lakengren Water Authority, 
·  Le-Ax Regional Water District,     
·  Northern Ohio Rural Water, 
·  Northwestern Water & Sewer, and 
·  Southwest Licking Community Water and Sewer District.   
 
 
 H.  Soil and Water Conservation District (ORC 1511  TO 1515) 
 
Each county in Ohio has its own Soil and Water Conservation District, formed automatically 
under ORC 1515.03: “Each county shall have a soil and water conservation district coextensive 
with the geographic area of the county, and each district shall constitute a political subdivision of 
this state.” No local action need be taken, although the district is to be funded by the county’s 
board of commissioners. The district is governed by a five-member board of supervisors, whose 
membership is rotating (three-year terms), but self-perpetuating. That is, remaining supervisors 
elect a replacement for a retiring supervisor. The question of district dissolution is moot. 
 
A district determines its need for projects and rate of assessment to property owners. The 
assessment is then approved and administered by the Board of Commissioners. Assessments 
may be “uniform” or “varied,” and may be scaled according to level of benefit to property owners 
(not necessarily the normal real estate assessed value). Additional funding may come from the 
Ohio Soil and Water Conservation Commission. Fiscal matters are managed by (1) the board of 
commissioners, (2) the Ohio Soil and Water Conservation Commission, and (3) extensive 
procedures provided in ORC 1515. 
 
Supervisors of a soil and water conservation district have the following powers, among others: 
 
·  Conduct surveys, investigations, and research  relating to the character of soil erosion, floodwater, 

and sediment damages, and the preventive and control measures and works of improvement for flood 
prevention and the conservation, development, utilization, and disposal of water needed within the 
district, and to publish the results of those surveys, investigations, or research;  

·  Develop plans  for the conservation of soil resources, for the control and prevention of soil erosion, 
and for works of improvement for flood prevention and the conservation, development, utilization, and 
disposal of water within the district, and to publish those plans and information;  

·  Implement, construct, repair, maintain, and operate preventive and control measures  and other 
works of improvement for natural resource conservation and development and flood prevention, and 
the conservation, development, utilization, and disposal of water within the district on lands owned or 
controlled by this state or any of its agencies and on any other lands within the district, which works 
may include any facilities authorized under state or federal programs, and to acquire, by purchase or 
gift, to hold, encumber, or dispose of, and to lease real and personal property or interests in such 
property for those purposes; 

·  Cooperate or enter into agreements with any occupier of lands within the district in the carrying on of 
natural resource conservation operations and works of improvement for flood prevention  and the 
conservation, development, utilization, and management of natural resources within the district, 
subject to such conditions as the supervisors consider necessary; 

·  Conduct demonstrations and provide information to the public regarding practices and methods for 
natural resource conservation, development, and utilization; and 
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·  Enter into contracts or agreements with the chief to implement and administer a program for urban 
sediment pollution abatement and to receive and expend moneys provided by the chief for that 
purpose. 

 
One restriction on its activities is specified as, ‘No district shall initiate any research program 
except in cooperation or after consultation with the Ohio agricultural research and development 
center.” The County Engineer and other officials have regulatory and implementation 
responsibilities relative to the Soil and Water Conservation District. 
 
 1.  Lorain Soil and Water Conservation District  
The Lorain Soil and Water Conservation District provides leadership in a partnership effort to 
help people conserve, maintain and improve the natural resources and environment in Lorain 
County.  The Lorain Soil and Water Conservation District can provide technical information on 
correcting drainage problems on a voluntary basis only. The Lorain SWCD cannot get involved 
with drainage disputes or conflicts between neighbors, as it is not a regulatory agency, nor can it 
provide legal advice.  The District prepares and disseminates guides to improve general 
understanding of basic concepts of rural drainage in Lorain County. 
 
The Soil Survey of Lorain County describes soil and drainage condition on an acre-by-acre 
basis countywide. This is a useful document for determining land and soil limitations for building, 
farming, construction and a number of other land uses. The Soil Survey is an excellent 
document to review prior to purchasing property especially when it comes to drainage, flooding 
and wetlands. 

 
I.  Ditch District (ORC 6131) 

 
A Ditch District is established by the Board of Commissioners of a County. Other public entities 
– along with individuals and private-sector organizations -- may petition the Commissioners for 
creation of such a district. This is essentially a mechanism available to Boards of 
Commissioners for generating and earmarking additional public funds for drainage projects. 
Dissolution a ditch district is not addressed in ORC 6131. 
 
The intent is to collect from the specific petitioners and/or beneficiaries revenue in proportion to 
their respective levels of benefit from improvements made. Expenditure must be for specific 
drainage projects, as identified to and planned by the County Engineer under direction of the 
Board of Commissioners.  
For example, Council minutes for the City of Sylvania, Ohio, make reference to creation of a 
Ditch District in 2008, but no further documentation could be located relative to action by the 
Lucas County Board of Commissioners. No other references to such districts in Ohio have yet 
been located. 
 
A Ditch District has responsibility for making the following improvements:  
 
·  The location, construction, reconstruction, reconditioning, widening, deepening, straightening, 

altering, boxing, tiling, filling, walling, arching, or any change in the course, location, or terminus of 
any ditch, drain, watercourse, or floodway; 

·  The deepening, widening, or straightening or any other change in the course, location, or terminus of 
a river, creek, or run; 

·  A levee or any wall, embankment, jetty, dike, dam, sluice, revetment, reservoir, holding basin, control 
gate, breakwater, or other structure for the protection of lands from the overflow from any stream, 
lake, or pond, or for the protection of any outlet, or for the storage or control of water;  
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·  The removal of obstructions such as silt bars, log jams, debris, and drift from any ditch, drain, 
watercourse, floodway, river, creek, or run;  

·  The vacating of a ditch or drain. 
 
Benefits are to be measured against these criteria: 
·  The watershed or entire land area drained or affected by the improvement; 
·  The total volume of water draining into or through the improvement and the amount of water 

contributed by each land owner; 
·  The use to be made of the improvement by any owner, public corporation, or the state. 
·  Elimination or reduction of damage from flood; 
·  Removal of water conditions that jeopardize public health, safety, or welfare; 
·  Increased value of land resulting from the improvement; 
·  Use of water for irrigation, storage, regulation of stream flow, soil conservation, water supply, or any 

other purpose incidental thereto; and 
·  Providing an outlet for the accelerated runoff from artificial drainage whenever the stream, 

watercourse, channel, or ditch under improvement is called upon to discharge functions for which it 
was not designed by nature. 

 
Terms pertaining to the specific categories of “improvements” that can be made under this 
chapter may be subject to varying interpretations or, at the extreme, to litigation. This appears to 
be a mechanism for directing the County Engineer’s attention to ditch management matters that 
may not necessarily have otherwise been a priority. 
 

 
J.  Special Improvement District (ORC 1710) 
 

Special Improvement Districts are analogous to civil suits at law or citizen arrests. 
Governmental powers normally exercised by a unit of general purpose local government may be 
taken over or enhanced by a special district created by the property owners and other interested 
parties within a distinctive part of a local jurisdiction. Several downtown business associations in 
Ohio have taken the steps to create a Special Improvement District, enabling that body to 
assess property owners within a specified area a special tax or fee over and above other local 
taxes. Such districts area created in the interest of community beautification, creating and 
marketing a “neighborhood” or “district” brand identify, and supporting efforts at economic 
development. Retail developments, historical neighborhoods, and arts communities are typical 
participants in special improvement districts. 

 
According to the Ohio Revised Code: 

“A special improvement district may be created within the boundaries of any one municipal 
corporation, any one township, or any combination of contiguous municipal corporations and 
townships by a petition of the property owners within the proposed district, for the purpose of 
developing and implementing plans for public improvements and public services that benefit the 
district. All territory in a district shall be contiguous.” 

 
Such a district is governed by a board of trustees and operates as a nonprofit corporation. The 
ORC chapter continues,  
 

“No special improvement district shall include any church property, or property of the federal or 
state government or a county, township, or municipal corporation, unless the church or the county, 
township, or municipal corporation specifically requests in writing that the property be included 
within the district. More than one district may be created within a participating political subdivision, 
but no real property may be included within more than one district unless the owner of the property 
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files a written consent with the clerk of the legislative authority, the township fiscal officer, or the 
village clerk, as appropriate. The area of each district shall be contiguous.” 

 
A Special Improvement District is not a political subdivision . Various specifications in ORC 
1710 speak to the hybrid character of the SID as both a public agency and a private non-profit 
organization (following provisions of ORC 1702. Sponsors of the Special Improvement District 
must file a description of needed improvements and a plan for providing those improvements. 
The local government has approval authority over such plans. 
 
The principal method of funding SID projects is the special assessment, levied on all properties 
within the designated area. Property owners are considered “members” of the special district 
and the non-profit organization. Districts are directed by a board of directors numbering at least 
five. Extensive regulations govern the district’s relationships with the local government, the 
member property owners, and other parties. Special Improvement Districts may be dissolved by 
a complex process of petitioning, notification, public meetings, and members’ voting. 
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V. IMPLEMENTATION PLAN 
 
 
PRIORITY AREA 1:  CREATE BROADER UNDERSTANDING & LE VERAGE ACTION IN 
SUPPORT OF EFFECTIVE STORM WATER MANAGEMENT COUNTYW IDE 
 
GOAL 1.1: Transform public perception of storm wate r from nuisance to resource similar 
to former recycling efforts 
 
Solution 1.11 Coordinate countywide seminars / shows / contests for the general public 
(residents, community organizations, companies, churches, schools, etc.) on rain gardens, 
green roofs, rain barrel painting, decorative disconnected downspouts, etc. 
 
Solution 1.12 Organize "Friends-of" organizations related to storm water management (garden 
clubs, watershed protection, adopt-a-creek/ditch, etc.)  
 
Solution 1.13 Purchase or produce storm water management public service announcements 
(PSAs) for distribution to area media 
 
Solution 1.14 Identify Girl/Boy Scout initiatives in County for storm water management; support 
creation/recognition of patches/badges related to storm water. 
 
Solution 1.15 Promote Storm Water Marking programs among community organizations and 
individuals with recognizable, unified wording and symbolism ("Brand"); advise, publicize, and 
reward their efforts 
 
Solution 1.16 Develop and disseminate grade-appropriate curricular materials for use in school 
natural science / social science classes, using the model of recycling 
 
GOAL 1.2  Intensify, deepen, and regularize informa tion sharing and dissemination 
across local jurisdications 
 
Solution 1.21 Reduce dissonance between rural/southern-county perspective and 
urban/northern county perspective on storm water by convening an annual meeting between the 
County Mayors and Managers Association and the County Township Trustees and Clerks 
Association hosted by the Lorain County Community Alliance similar to their Transportation 
Day. 
 
Solution 1.22 Establish consolidated / interwoven web presence for storm water agencies on 
LorainCounty.gov site. 
 
Solution 1.23 Establish and publish newsletter (paper, online, subscription) for public officials 
and staff about storm water management issues. 
 



January 2010 
 

56 

PRIORITY AREA 2:  ENHANCE EFFECTIVENESS IN PLANNING, MAINTENANCE, 
DEVELOPMENT OF STORM WATER INFRASTRUCTURE  
 
Solution 2.11 Charge one local government with coordination of all public education and 
involvement activities to ensure continuity in messaging and broad- based engagement (like the 
City of Avon Lake which is currently doing the most in Lorain County to create broader 
understanding of storm water management).  Have local governments contribute or pool dollars 
in support of coordinated public education and involvement and serve on an advisory committee 
to help oversee the work.  
 
Solution 2.12 Develop a comprehensive inventory of storm sewers and ditches throughout the 
entire county which is tied to the Lorain County Auditors GIS system like Clermont County, Oh 
has done to move toward systematic interconnection of infrastructure.   
 
Solution 2.13  Consolidate EPA reporting under one entity in Lorain County similar to the efforts 
of Summit County using an opt in/opt out, voluntary approach for municipalities. 
 
Solution 2.14  Charge the Lorain County Metro Parks with planning and development of 
wetlands/ponds for dual purposes of recreation and storm water management in cooperation 
with all local governments (similar to the efforts of Wayne Co, MI).  Secure external grant funds 
for this purpose. 
 
Solution 2.15 Revisit/update the 1999 KEM study to update basin locations, consider in 
comparison/ combination with smaller-scale retention/detention facilities located on a 
decentralized basis (e.g., private-property-easement / cell phone tower model), and explore 
potential for large-scale basin construction in central and southern Lorain County. 
 
Solution 2.16  Secure external funds (like stimulus dollars) to support capital projects such as 
storm sewer upgrades, county-wide (and ensure appropriate inter-connectivity). 
 
PRIORITY AREA 3: ENSURE EFFICIENT STORM WATER MANAGEMENT THROUGH 
GOVERNMENT COLLABORATION COMBINED WITH FAIR-SHARE F INANCING 
 
Solution 3.12 Reduce equipment costs by working through the Lorain County Community 
Alliance for joint purchasing and maintenance of equipment for storm water management 
activities such as street cleaning vehicles, ditch maintenance equipment, etc.  OR Work through 
the Lorain County Community Alliance to manage outsourcing of related activities for local 
governments. 
 
Solution 3.12 Coordinate grant acquisition through the Lorain County Community Alliance for 
storm water management.  
 
Solution 3.13  Establish a County Sewer Drainage District (ORC  6117) similar to Lake and 
Summit Counties in Northeast Ohio.  Hire an Environmental Engineer to oversee district 
activities, reporting to the County Engineer.  Use this District to address fragmentation and 
duplication in staffing and administration of storm water management activities countywide.  
Consider tax base sharing or county-wide storm water utility fees as a way to finance efforts of 
this District. 
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PRIORITY AREA 4:  BRING COUNTYWIDE LAND USE PLANNIN G TO FRUITION  
 
Solution 4.11   Identify priority commercial/business development areas which are aligned with 
existing infrastructure for Lorain County so no new costs are incurred for sewers and other 
support needs (including new industrial parks, strip malls, etc.) similar to the efforts of 
Minneapolis/St. Paul. 
 
Solution 4.12   Identify priority conservation areas for Lorain County or areas to preserve natural 
resources, prevent excessive or altered storm water runoff, and enhance overall water quality.  
 
Solution 4.13 Collaboratively develop, disseminate, and enforce development regulations for 
new construction in both urbanized and rural areas. 
  
 
PRIORITY AREA 5:  GOVERNMENT COOPERATION & ENHANCED  COMPLIANCE WITH 
OHIO LAWS/EPA REGULATIONS 
 
Government cooperation and enhanced compliance will automatically be achieved through the 
above measures.   
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VI. Possible Impediments to Implementation 
 

�  Participation in a Storm Sewer Drainage District is voluntary on behalf of local 
municipalities and will take time to bring to full fruition.   

 
�  There are no incentives for rural areas of the county to participate in coordinated storm 

water management since they are exempt from EPA monitoring and reporting.  
 
 
 

[Additional impediments to be determined by Design Team] 


