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 The purpose of this report is to describe the activities of my internship with the Butler 

Soil and Water Conservation District (Butler SWCD) from May 2004 through February 2005.  

The District is a publicly funded subset of both the State of Ohio and Butler County whose 

primary goal is to provide technical and educational programs that assist landowners and 

residents in the protection and management of their natural resources.  Since the primary 

focus of the internship was urban resource conservation, this report summarizes principles of 

stormwater management, water resource protection and sediment and erosion control 

specifically related to urban landscapes.  Individual and collective applications of 

management strategies during the internship are fully discussed.  Principle responsibilities 

included drafting new standards for stormwater pollution prevention plans (SWPPP) and 

reviewing individual site plans against those standards while continuously inspecting 

compliance with state and local regulations.  A significant portion of time was spent 

developing ordinances and executing best management practices (BMPs) spelled out the 

Butler County Phase II Stormwater Management Plan, and numerous special projects are 

described.   
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I. INTRODUCTION 

 In order to complete the research requirement for a Masters of Environmental Science 

(M.En) through Miami University’s Institute of Environmental Sciences (IES), a six-month 

internship with a sponsoring agency must be successfully completed and defended.  The 

internship is intended to provide students with the opportunity to take on real environmental 

projects, solve problems, and complete job duties related to their area of concentration (IES 

Manual, 2002).  During my graduate study, I became keenly interested in identifying, 

assessing, and managing water resources through the application of scientific research and the 

implementation of best management practices.  I elected to complete my internship with the 

Butler Soil and Water Conservation District (Butler SWCD), a local agency responsible for 

the challenge of properly managing soil and water resources on behalf of a number of 

municipalities and across a variety of disparate land uses.   

 My internship with Butler SWCD began on May 3, 2004 as an Urban Technician.  The 

position was created as a full-time arrangement through the Butler SWCD with job duties and 

responsibilities to be performed across other state and local agencies, most notably the Butler 

County Stormwater District.  The location and position were appealing for a number of 

reasons, primarily for the District’s experience concerning real interdisciplinary problems and 

for the numerous threats impairing the county’s diminishing, yet invaluable resources 

including but not limited to perennial rivers and streams, extensive groundwater deposits, 

isolated upland wetlands, floodplains, riparian corridors, and connected forests.  But even 

more appealing than that, Butler SWCD provided an ideal opportunity to use my knowledge, 

skills and abilities as I saw fit to fulfill the demands of the position and to meet the needs of 

an evolving District in a heavily urbanizing county. 

 

Defining the Problem 

 Like many areas nationwide, Butler County experiences some of the most common 

problems degrading water quality and complicating watershed management today.  No 

degradation is more common or contributes more to these problems than sediment loading 

from diffuse or non-point sources of overland flow.   Within the context of this internship, 

nearly every water quality issue and management concern encountered was directly related to 

non point source runoff and sediment loading.  To better understand the scope of this problem 
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and limitations with its management, the existing landscape and surface hydrology must be 

understood.  Without such a background, the management of soil and water resources is 

impossible when differentiating natural from unnatural impacts to such resources.   

Large deposits of till from Pleistocene glacial drifts cover over 80% of Butler 

County’s land surface area (Lerch et. al, 1980).  In most cases these deposits exist as ground 

moraine composed of fine grained sediments, predominately silts and clays.  Because the till 

was fairly homogenous in Butler County, soils have a rather uniform, moderately fine to fine-

grained texture.  The largest soil deposits in the county which include the Eden, Miamian, and 

Russell series were topped with silty loess and derived from fine-grained sedimentary 

substrate.  All of these natural properties - silty-clay till, predominately loamy soils, and silty 

loess - make for highly erodeable soils when topography is considered.  Topographical factors 

such as elevation changes and steep slopes on stream valleys are common in all but the SE 

portion of the county (Lerch et. al, 1980). 

Naturally, these physiographical soil properties make Butler County deposits highly 

mobile, subjecting upland areas to increased rates of natural erosion and causing deposition of 

those sediments in local waterways.  Once suspended in a surface water column, fine grained 

sediments such as these are often carried great distances.  These surface layer deposits in 

combination with the underlying interbedded limestones and shales also make for poorly 

drained surfaces.  In fact, even the roughest estimates suggest that runoff coefficients for 

virgin areas of SW Ohio are upwards of 30% (Bartels et. al, 1993).  These two basic 

components to the problem - highly mobile sediments in upland areas and significant overland 

runoff - contribute greatly to the sediment fluxes observed throughout Butler County 

watersheds including TSS and turbidity levels measured in the main basin outlet, the Great 

Miami River (Miami Conservancy, 2002).   

There is also another factor to consider. Under certain circumstances, the properties of 

the landscape described above make for unpredictable runoff patterns with regards to basin 

hydrology.  This is especially true during large rain events as well as between times of 

drought and plentiful precipitation.  Thus, the ‘flashiness’ of surface water flows in between 

significant hydrologic extremes makes riparian erosion another threat to the overall problem 

of sediment loading.  Riparian erosion refers to scoring, stream bank degradation, and fluvial 

instability resulting from flows within the stream channels themselves.  This ‘additional’ 
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source of sediment is rarely studied and oft ignored in terms of management; nonetheless, 

studies have shown that in some instances roughly 30-80% of all sediment yields come from 

stream channels themselves (Simon et. al, 2000), particularly channels within watersheds that 

have a great deal of topographical relief.   

Many Butler County streams experience sediment loading from both highly erodeable 

upland areas as well as stream banks themselves. However, urban development and shifting 

land use patterns have intensified the problem on both fronts.  The increase in impervious 

surfaces from urbanizing areas have been shown to increase the volume and rate of runoff, 

ultimately causing receiving streams to flow faster and approach the bankful width at more 

recurrent intervals (Konrad, 2002).   This more intensive flow increases scouring and erosion 

in the channels themselves.  On the other hand, the actual earth disturbing activities that occur 

in the uplands are more of a problem in Butler County as compared to many others because, 

as demonstrated, the soils are easily erodable and highly mobile.  Upland disturbances have 

become such a problem that the USEPA has now mandated every state to regulate 

construction over one (1) acre in size (Ohio EPA, 2003); recognizing the impact in Butler 

County, the local Stormwater District is in the process of adopting further ordinances to 

manage this construction.  Nevertheless, shifting land uses and intense development in Butler 

County has greatly exacerbated both sources of sedimentation: upland and riparian.     

Interestingly, this problem exists across multiple spatial scales and broad land uses 

nationwide.  While the geological properties and surface hydrology outlined above help 

explain why sediment loading occurs, it does little to account for the anthropological effects, 

the non point sources of runoff, nor the associated water quality impairments that plague 

Butler County streams. In fact, sediment and nutrients have been described both nationally 

and locally as the chief pollutants responsible for streams not meeting attainment status (Ohio 

EPA 303(d)).  Since it was officially classified as a pollutant in 1992, sediment has remained 

the largest source of pollution in the United States in terms of volume, weight, and flux.  The 

problem in Butler County is at the least no different and arguably greater, yet the control of 

soil loss and management of soil and water resources remain overwhelming.   

In Butler County, land use is a critical factor to consider within the context of the 

problems surrounding soil erosion and sediment pollution.  Agricultural production has been 

and continues to be the most dominant use of the land.  Despite improvements in tillage, 
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conservation practices, and technology; soil loss from this type of land use can still approach 

levels of 5 to 15 tons/ac/yr.  Runoff from agricultural activities includes sediments, nutrients 

(fertilizers), and bacteria (animal waste).  Across the country, these three non point source 

pollutants have been identified as chief causes of water bodies failing to meet water quality 

goals set forth in the Clean Water Act.  The Ohio EPA, in its report to the USEPA, has 

recently identified several rural, agricultural water bodies in Butler County as failing to meet 

attainment status despite the hard work of landowners and the Butler SWCD to control non 

point source pollution.  Table 1 shows a list of impaired waters in Butler County. 

Watershed Assessment 

Unit 

AU 

Code 

Projected 

TMDL Date 

Impairments 

Four Mile Creek 05080002 070 5 2006 Sed/Nutrients 

Great Miami River  05080002 050 5 2011 All 

Mill Creek 05090203 010 5 2004 All 

Sevenmile Creek 05080002 060 5 2006 Sed/Nutrients 

Whitewater River 05080003 001 5 2012 Sed/Nutrients 

Table 1.  Impaired Water Bodies in Butler County as determined by 303(d) list in Federal Register 

Amazingly, agricultural pollutants are just a part of the problem.  Butler County has 

lost over 22,500 acres of its farmland in the last decade as patterns suggest that the remaining 

operations are consolidating (Bartels, 1999).  Agricultural land now converted to urban 

development is even more of a problem with respect to sedimentation and associated 

pollutants.  Development in Butler County has transformed the landscape by increasing the 

amount of impervious surface areas, and the water quality impairments from such urban land 

uses are derived from an even greater number of sources than agricultural land uses.  Impacts 

include sediment during construction, hydrocarbons from roads and parking lots, and organics 

from post-constructed surfaces to name a few.  The result is that such pollution is diffused 

across land uses and land area.  Its actual sources are not easily located.  Many of the 

receiving streams in Butler County have been severely impaired by such unnatural sediment 

fluxes, nutrient loading, and urban pollutants.  One watershed, the Mill Creek, has already 

been given non point source loading requirements by the USEPA (Ohio EPA TMDL, 2004).   

 Sediment has been and continues to be identified as the principle pollutant degrading 

water quality in the majority of Ohio and Butler County streams (Table 1).  The Butler 
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SWCD, along with several other sponsoring agencies, have made it an annual mission to 

minimize the numerous water quality impacts from sediment loading in urban and agricultural 

settings throughout the county.  The following is a general summary of the impacts that 

sedimentation has had on comparable waterbodies in southern Ohio (Hunt and Grow, 2001) 

• Increase in water treatment costs 
• Increase in Volume (V) and rate (Q) of runoff as surfaces are exposed 
• Transport of nutrients and promotion of eutrophic conditions 
• Transport of positively charged ions, including As, Hg, Cd, Pb 
• Alteration of recreational uses of receiving streams and reservoirs 
• Increase in costs related to lake, basin, and ditch removal 
• Reduction in stream capacity, scouring, and flooding 
• Increase in turbidity 
  -Blockage of sunlight needed for photosynthesis 
  -Aesthetically unpleasing  
• Increase of In-Stream Deposition 

-Warmer temperatures, lower dissolved O2 
  -Destroys benthic habitats 
• Alteration of aquatic (and some terrestrial) food chains at the primary trophic level 

  

 Like many environmental problems, these impacts and challenges are further 

complicated by limitations such as jurisdictional political boundaries, economic status and 

land use.  Butler County houses more than 30 units of local government spanning across 

seven (7) principle watersheds, inherently creating a contentious management atmosphere in 

terms of disparate rules and regulations regarding water resources (Figure 1).  The county as 

well as the local municipalities and townships also have strikingly different levels of 

economic stability and household income.  This affects such resources by the quality of 

development surrounding them and the kind of protection given during planning and 

construction.  Streams in Liberty Twp, for instance, can flow through upscale developments 

where a great deal of restoration and bank stabilization occurs; while downstream, a mobile 

home park discharges untreated wastewater that impairs the remainder of Gregory Creek.  

Conflicts with approved land uses and inconsistencies with zoning requirements between 

county and local planning departments are also major limitations in managing resources 

within a watershed context.  Most land use planning in the county tends to be derived from 

values other than environmental protection, making smart growth and natural resource 

management more difficult. 
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Figure 1.  Butler County Watershed Boundaries and Geopolitical Jurisdictions 

 Perhaps more than any other reason, Butler County provided an ideal setting for a 

professional experience in the field of water resource management because of its rapid rate of 

land transition.  Identified as losing more than 22,500 acres of farmland in the last decade 

alone (Bartels, 1999), Butler County ranks among the five most rapidly developing counties 

in the state.  The demand for such growth has brought urban development pressures that take 

a significant toll on the both the public welfare and local environment.  The conversion of 

land from predominately rural, agricultural operations to higher density, residential and 

commercial developments has drastically altered the central to southeastern landscape of 

Butler County.  While much of the development has been indispensable in building strong 

public schools, improving quality of living, and even remediating past environmental 

problems; the impacts of such rapid growth have put Butler County and the Butler SWCD 

behind in at least two critical arenas: stormwater management and erosion and sediment 

control.  My internship with the Butler County SWCD focused on these interconnected 

problems. 
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History of Soil and Water Conservation Districts (SWCDs) 

 The first governmental recognition of soil erosion and its potential impacts in the 

United States was the passage of the Buchannon Amendment to the Agriculture 

Appropriation Bill enacted by Congress in 1929.  The amendment appropriated $160,000 to 

the United States Department of Agriculture (USDA) for the investigation of erosion and its 

effects on farms throughout the United States (ODNR, 1998).  While this provided the first 

legal framework for soil and water conservation issues, it was not until the public outcry 

following the 1934 Dust Bowl that conservation issues received national attention.  In 

response to the disaster, Congress passed the Soil Conservation Act in 1935 establishing the 

USDA’s Soil Conservation Service (now known as the Natural Resources Conservation 

Service (NRCS)).  

 The establishment of this agency was an invaluable step to provide funding and 

educational resources to the agricultural community.  However, barriers continued to exist 

between the federal government and individual landowners.  Realizing that the future trust 

and long term cooperation of landowners would depend on coordination by federal, state, and 

local government, Congress passed a resolution calling for states to become the conduit for 

soil and water conservation assistance from the USDA to landowners.  This resolution 

allowed for the establishment of state conservation agencies and outlined the procedures 

whereby local soil and water conservation districts could be organized (ODNR, 1998).  In 

1941, Ohio’s 94th General Assembly passed House Bill 646, which later became the Ohio Soil 

Conservation District Enabling Act.  The act paved the way for the formation of local 

conservation districts, which in Ohio, meant that all 88 counties could receive assistance for 

the establishment of individual county soil and water conservation districts (SWCDs).  These 

districts continue to serve as the community contact and program delivery mechanism for 

agricultural resource conservation services from the federally mandated Farm Bill (ODNR, 

1998) 

 While agricultural conservation practices were the first to receive attention and 

funding, many urbanizing counties have transformed their conservation districts to meet the 

needs of county residents, particularly in the area of soil and water conservation and stream 

protection.  Districts have formed extensive education and outreach programs to both urban 

and agricultural landowners, and many districts have evolved to support urban programs 
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which do everything from providing technical assistance to regulating provisions spelled out 

in local development ordinances and even the Clean Water Act (CWA)    

 

Butler SWCD 

  Butler SWCD is a subdivision of the state of Ohio and was organized in May of 1942 

by concerned landowners interested in protecting and improving soil and water resources in 

the county.  The District is publicly funded by the Butler County Commissioners and state-

matched by the Ohio Department of Natural Resources (ODNR), Division of Soil and Water 

Conservation.  Located on the outskirts of the county seat, Hamilton, OH, the Butler SWCD 

office also houses members of the United States Department of Agriculture (USDA) Natural 

Resources Conservation Service (NRCS) and Farm Services Agency (FSA), two invaluable 

partnerships that allows the office to provide federal funding and cost sharing to farmers 

interested in implementing conservation practices on their land. 

 Under the direction of an independently elected Board of Supervisors, the Butler 

SWCD provides urban and agricultural assistance to over 140,000 people in the 

unincorporated areas of Butler County as well as educational programs to every school in the 

county and technical assistance to every property owner in the county.   The District employs 

a staff with a range of backgrounds and capabilities based on local needs, and all employees 

serve at the will of the Board of Supervisors (Figure 2) 
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Butler SWCD 
Board of Supervisors 

Program Administration 

Agriculture Education Urban Division 

•Technical Assistance 
to Conservation 
Programs 
•Conservation Plan 
Development 
•Rural Outreach 
•Pond Management 

•Stormwater 
Assistance and 
Erosion/Sediment 
Control 
•Construction 
Oversight 
•Plat/Plan Review 
•Water Quality 

•Professional 
Development for 
Teachers 
•School Programs 
(pre K-12) 
•Media Outreach 
•Special Events 

USDA 
NRCS 

Figure 2.  Organizational Flow Chart for Butler SWCD 

  

 The goal of the District is to provide technical and educational programs that enable 

Butler County residents to make wise decisions in the conservation of their natural resources 

(Butler SWCD, 2004).  Its objectives include: 1) Assisting landowners in the implementation 

and execution of their individual conservation plans, 2) Providing funding and technical 

engineering to implement best management practices on the land, 3) Answering questions and 

making recommendations on improving or preserving natural resources, 4) Assisting 

developers, contractors, and engineers in the design and control of sediment during 

development, 5) Implementing and executing best management practices (BMPs) relating to 

construction sites and stormwater management, and 6) Providing information and education 

programs to the general public to raise awareness of natural resource conservation.   

 Some of the highlights of the office include engineering and funding of conservation 

practices through the Farm Bill, geotechnical reviews, stormwater plan reviews, inspections 

of commercial and residential developments, educational programs for students in grades K-

12, and responses to homeowner/landowner complaints including concerns about drainage 

and stream bank stabilization.  A few of the many services provided by Butler SWCD are 
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conservation planning and application assistance, no-till drill assistance, nutrient management 

plans, erosion control structures, treatment wetlands and livestock management facilities, and 

plan/plat reviews for subdivision and commercial sites.  The office also sponsors information 

sessions and education programs such as newsletters, BMP publications, pond clinics, 

trainings for private sector engineers, an Erosion Control Field Day, teacher workshops, a 

Farm City tour, tree and ground cover sales, and more. 

 In 2004, Butler SWCD was able to provide conservation plans as well as construction 

drawings to 38 farmers for the creation of projects such as animal waste facilities, stream side 

fencing, aerobic lagoons, prairie grasses and more (Butler SWCD, 2004). The agriculture 

division designed, surveyed, flagged and assisted in the creation of 32,874 feet of grassed 

waterways for 26 landowners, and the office was able to convert 60 acres of farmland to 

native grasses, prairies, wetlands and forested buffers (Butler SWCD, 2004).  With the 

assistance of NRCS programs, much of this land and these conservation projects are legally 

bound for 15-20 years.   

 On the urban side, Butler SWCD performed geotechnical reviews and plat reviews for 

110 plats submitted through the Butler County Planning Department.  The urban division also 

reviewed 16 Stormwater Pollution Prevention Plans and conducted over 150 inspections of 

erosion and sediment controls from construction sites in the county.  In addition, they 

provided technical assistance to 60 homeowners with drainage, erosion, stream management, 

pond management, and other natural resource related issues on their land.   

 The education division was also able to conduct 43 programs to over 600 students in 

the county as well as provide numerous outreach services through the Ohio Environmental 

Education Fund and sponsor numerous annual events such as the Butler County Fair, Earth 

Day, and Waterfest.  The urban and education personnel also were able to devote 20-30% of 

their time to implement key goals and write regulations for three of the six criteria goals 

spelled out in the Butler County Phase II Stormwater Plan.  
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II. NATURE OF POSITION 

 The urban program has always been the smallest division within the office, and it 

consists only of an Urban Specialist and Urban Technician who are responsible for providing 

technical reviews, compliance assistance, and resource management services for over 40 new 

developments each year.  Although my position had been created the year prior to my 

employment, it had never been formalized in its scope or responsibilities, a fact that had 

become obvious to the District following the departure of the previous employee. 

 During my first week, I suggested that Jennifer Deaton, Urban Specialist, and Kevin 

Fall, District Administrator, sit down and fundamentally redefine the position to more 

adequately address the key concerns of Butler SWCD’s urban program.  During those 

meetings, we were able to set some key goals and objectives as well as choose some projects 

and job duties most suited to my experience and interests.  The freedom to create my own 

agenda and expand the position to meet my knowledge, skills and abilities was the single 

greatest highlight of my employment. The following is a summary of those meetings with 

regards to my position (Butler APO, 2004): 

 

Goal:  To provide the Butler County urban community with technical oversight   

 regarding soil and water conservation  

 

 Objectives:  1.) Increase awareness of water quality and its parameters  

          2.) Reduce non point source pollution in a watershed context by  

         assisting and educating local developers, engineers, contractors, and 

         government employees 

   3.) Reduce soil loss by monitoring erosion control practices and  

         prompting the use of new BMPs where appropriate 

   4.) Provide technical assistance concerning the importance of erosion 

        control and proper stormwater management.  

 

 The individual responsibilities are spelled out in the Butler County Annual Plan of 

Operations, which can be found in Appendix I. 
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 From stakeholder input as well as the office’s list of key concerns in the county 

(Appendix II ), the District is keenly aware that erosion and sedimentation remains one of the 

most problematic natural resource concerns in the county.  Land conversion and development 

pressures have only augmented this problem and begun to contribute to other water quality 

problems associated with urban runoff.  I chose to make these water quality problems a 

central focus early in my employment, and the majority of my daily activities focused on 

reducing sediment runoff and better managing stormwater runoff within a watershed context.   

 The nature of my position entailed cooperation and coordination with several other 

governmental and private organizations intimately involved with similar problems. The most 

significant partnership that I had to form was with the Butler County Stormwater District 

(herby known as the ‘Stormwater District’).  The Stormwater District actually helps fund 

several of Butler SWCD’s programs, including my position.  It is a publicly-owned utility 

created under the auspices of Ohio EPA’s Phase II program, and its central purpose is to 

implement the six minimum control measures and best management practices (BMPs) spelled 

out in the Butler County Stormwater Management Plan.  Under a formal Memorandum of 

Understanding (MOU) with the Stormwater District signed within six weeks of my 

employment, I was able to help Butler SWCD assume a more proactive role in the Phase II 

program and help implement outstanding BMPs that the Stormwater District was unable to 

complete for lack of time and manpower.  A great deal of my time was spent with the 

Stormwater District in managing construction site runoff, post-construction runoff, and 

education and outreach measures.   

In addition to strengthening this partnership, I also aligned with other regional 

organizations committed to achieving comparable goals, and it demanded a positive working 

relationship.  I worked extensively with the Butler County Engineers Office, Butler County 

Department of Planning, Hamilton County SWCD, the Ohio EPA, Ohio Department of 

Natural Resources (ODNR), the Mill Creek Watershed Council, the Miami Valley 

Conservancy District, the Friends of the Great Miami, the Hamilton-New Baltimore Ground 

Water Consortium, the Butler County Department of Environmental Services, and several 

municipalities such as the City of Monroe and St. Clair Township.  After several months on 

the job, I also was invited to work with some larger state organizations such as the Water 

Management Association of Ohio (WAMO) and the Ohio Stormwater Taskforce as well as 

 12



seek membership as a Certified Professional in Erosion and Sediment Control (CPESC).  

Butler SWCD has always prided itself on its abilities to work with all types of people and 

organizations and it remains deeply committed to interdisciplinary teamwork in order to 

achieve not only its goals, but also the goals of other organizations committed to protecting 

the resources we all must share.   
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III. JOB DUTIES AND RESPONSIBILITIES 

  

Plan Reviews 

 My primary responsibility throughout the internship was to provide technical review 

of all Stormwater Pollution Prevention Plans (SWPPP) submitted through the Butler County 

Department of Planning via Subdivision Regulations.  These plans are required by the County 

for all residential and commercial sites over one (1) acre in size where the development is 

subdivided and eventually sold.  The plans are required to meet minimum control measures 

for stormwater associated with construction activities.  They are required to meet stipulations 

spelled out in both the Butler County Subdivision Regulations (Article VII) and the Ohio 

EPA’s National Pollutant Discharge Elimination System (NPDES) General Permit for 

Stormwater Associated with Construction Activities (Ohio EPA Permit OHC000002). 

 Prior to my employment, SWPPP’s were never formally reviewed as part of the Butler 

County subdivision review process.  One of the early accomplishments during my internship 

was our offices ability to enact a ‘Butler County Earth Moving Permit’, where developers are 

required to pay a fee and submit stormwater and erosion control plans for our approval.  The 

Permit enabled our office to be involved early in the planning and review process as well as 

become authorized to inspect sites during construction.  The Permit also gave Butler County 

SWCD some enforcement power to hold up non-compliant sites from plat approval through 

the Butler County Department of Planning.  More detailed information about the Butler 

County Earth Moving Permit can be found in Chapter VI of this report. 

 The purpose of an SWPPP is to delineate and demarcate the location of sediment 

control devices, describe existing site conditions, outline the timing of construction activities 

and provide specifications for the contractor.  The overall goal of the plan should be to reduce 

sediment-laden runoff at the construction site before it causes off-site sediment pollution.  An 

approved plan recognizes that erosion and sediment control is best accomplished with proper 

planning, installation and maintenance of controls.  All of these items should be included in 

the SWPPP and can be revised during the review process.  The actual reviews that I perform 

on all residential and commercial subdivisions involve the evaluation and assessment of all 

areas within the site as a function of the existing drainage pattern.  Stormwater control devices 

and best management practices (BMPs) are different for areas with concentrated flow (e.g. 
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sediment/stormwater basins) versus sheet flow (e.g. silt fence or mulch berms) and for areas 

that need only basic runoff controls (e.g. check dams/slope drains/inlet protection).    

 To be approved by our office, the plan must meet all criteria spelled out in the SWPPP 

checklist which was given final approval by the Commissioners along with the Butler County 

Earth Moving Permit in January of 2005.  This checklist is an inventory of basic requirements 

that are mandated in both the NPDES General Permit administered by the Ohio EPA and local 

requirements.  I compiled these requirements and organized the checklist for the convenience 

of civil engineers and consultants who have always been in the dark as to what Butler County 

actually mandates in the erosion control plan. 

 My job with regards to these plans was to 

review each best management practice (BMP) to its 

specifications in the Rainwater and Land 

Development Manual.  Best management practices 

(BMP) are defined as those management techniques 

that are most effective at preventing pollution from 

non point source runoff.  Many sites require 

revisions or alternate BMPs, and construction cannot begin without approved plans.   

Figure 3. Inspecting site with revised 
plans

 During the plan review process, I also inventoried and assessed the soil and water 

resources present on the site.  In most cases, I used the plan review process as an opportunity 

to perform an environmental site assessment where I made comments to the developer and 

design engineer concerning potential environmental impacts and the suggested steps to avoid 

or minimize those impacts.  Often, sites with perennial or ephemeral streams and/or wetlands 

are required to obtain federal or state permits to impact those resources.  I visited each site 

during the plan review process to identify such natural resources and made necessary 

recommendations.  An example of plan review can be found in Appendix III. 

 

 

Inspections 

 Once a plan has been accepted and construction activities commence, the urban 

division is responsible for inspecting all sites against their approved SWPPP.  In the 

unincorporated areas of the county alone, there were 74 active sites under Butler County 
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Subdivision Regulations during my internship.  The majority of these sites were residential or 

commercial subdivisions, and they existed in various stages from active construction to the 

post-recording stage.  The spatial distribution of these sites for which our office holds 

responsibility and their current stage can be seen in Figure 4.  (Note: Whole parcel industrial 

sites, whole parcel commercial sites and linear projects such as a roads and sewers are not 

mapped).  From this distribution, it can be seen that the majority of the development in the 

county has been in the Upper Mill Creek and Gregory Creek Watersheds predominately 

located in West Chester and Liberty Townships, respectively.   

 

Figure 4. Spatial distribution of construction sites in Butler County’s principle watersheds.  These are 
only sites in the unincorporated areas of the county.   

 
 Violations are very common and require cooperation with the developer and 

contractors responsible for the project.  For non-compliant sites, a notice of violation (NOV) 

is sent to the appropriate parties with a time frame for compliance.  Follow-up inspections are 

necessary until a site achieves compliance.  During my internship, I conducted over 60 of 

these inspections for the purpose of evaluating sediment and erosion controls.  Roughly half 

of these inspections resulted in one or more notices of violation or an NOV-minor.  An 

example of an NOV and an NOV-minor can be found in Appendix IV.   
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 Inspections were primarily conducted with a representative from the contractor or 

excavator and frequently involved a meeting on site.  Although SWPPP plans are approved 

before construction, contractors are responsible for the implementation of the individual 

controls and best management practices.  In some instances, a developer sub-contracts an 

erosion control service provider to install and maintain erosion and sediment controls 

throughout development.  In Butler County, one the main players in this growing field is 

LandCorp (Lebanon, OH). 

 A typical inspection involved characterizing and assessing the site, communicating the 

problems to the developer and engineer, and in most cases, educating all parties to prevent 

future problems.  Most violations occurred as a result of errors in the timing of construction 

activities, negligence, and limited knowledge with regards to state and local rules governing 

earth-disturbing activities.   

 The most common violations were installing sheet flow controls, such as silt fence, in 

areas of concentrated flow (Figure 5) and failure to stabilize sites within the time frame 

spelled out in the SWPPP and mandated by both the Ohio EPA NPDES Permit as well as the 

Butler County Earth Moving Permit.  Other violations frequently included failure to prevent 

off-site sediment tracking, failure to install sediment-settling devices (e.g. sediment basins), 

failure to modify post construction stormwater detention basins to collect sediment during 

construction, and failure to protect streams during construction (Figure 6) 

Figure 6.  Silt trap serving as stream 
protection (Rentschler Estates) 

Figure 5.  Silt fence inappropriately placed 
across contour and in area of conc. flow

  

 Inspections are conducted at numerous times by the Butler SWCD.  Sites are inspected 

before preliminary plat approval, multiple times during construction and before record 
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approval.  Appendix V outlines the process that a development must go through in order to 

obtain record approval by the Butler SWCD (Appendix V).  Following the recording process, 

sites are turned over to the Butler County Engineers Office (BCEO) inspectors.  Their job is 

to inspect each individual sublot and common areas as homebuilders and/or subcontractors 

disturb the site that was stabilized and ultimately signed off by our office.  The BCEO has the 

daunting task of inspecting some 4,000 sublots each year.  Common problems they face are 

muddy roads, unseeded home sites, unprotected storm drain inlets and basin maintenance.  

This continues to be an area of erosion control that Butler SWCD and the BCEO seek to 

improve. 

 The importance of inspections to prevent off site discharges of sediment-laden water is 

imperative to protect local streams and receiving water quality within the watershed.  

Inspections are also conducted by the Ohio EPA and, in some cases, local watershed groups 

such as the Mill Creek Watershed Council.  By combining efforts, every construction site in 

the county is inspected multiple times, and unlike many other counties in Ohio, very few sites 

go unnoticed.  Nonetheless, the most valuable thing I learned from the inspection process is 

that every inspection and on-site meeting must absolutely be used as an educational 

opportunity, and the more that I was able to communicate to the developer and contractor 

following an inspection, the less likely that I encountered similar problems on other sites by 

those same individuals.   

 In most instances, developers and contractors want to achieve compliance, avoid 

hassles and be a good neighbor.  In an effort to recognize those developers and contractors 

who cooperate and take extra measures to achieve compliance with erosion and sediment 

controls standards, I helped the Butler SWCD introduce the Super Soil Saver award.  The 

monthly award is published in the Butler SWCD bi-annual urban newsletter, Urban 

Developments, and placed at the entrance of the award-winning site. The award helps convey 

a message of teamwork with the Butler SWCD and put some more vested interest as well as 

emotional value on compliance.  
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IV. PRINCIPLES OF STORMWATER MANGEMENT IN URBANIZED WATERSHEDS  

 Urbanization in all or parts of a given drainage basin brings about systematic changes 

in the overall watershed hydrology and receiving water quality.  Urban hydrology is 

characterized by several distinct runoff patterns, and stream flow during both peak storm 

events and dry periods are markedly different than ‘natural’ runoff patterns for any given 

drainage basin.  Largely influenced by the amount of impervious surfaces in the watershed 

and an increased runoff coefficient, urban hydrology is exemplified, and best managed, by 

understanding fundamental spatial patterns with regard to the magnitude of storm events.  In 

addition, urban hydrology and its associated pollutant loads have direct and indirect impacts 

on receiving water quality and downstream habitats.  Several essential principles of 

stormwater research were studied during my graduate curriculum, and they provided some of 

the key background concepts that I tried to apply during my internship to properly manage 

pre- and post-construction runoff.  The practices to appropriately control both urban 

hydrology and protect receiving water quality during development are discussed in this 

section.  The individual practices that I applied during my internship can be found in the next 

chapter.   

 

Hydrology in Urban Landscapes 

 Development in an urban landscape changes how water naturally travels through a 

watershed.  The most significant effect in this land use change is the dramatic increase in 

stormwater runoff as opposed to natural sources of storage.  There are generally five 

significant hydrologic changes as a result of urbanization.  These changes are a disruption of 

natural water balance, increased flood peaks, increased stormwater runoff, increased bankfull 

flows, decreased dry weather flows, and increased pollutant loads (Niemczynowicz, 1999). 

 The increase in runoff from urban areas 

has been well documented in the literature.  

Stormwater runoff from an urbanized basin 

tends to have a higher peak flow and a shorter 

time of concentration compared to a virgin or 

‘natural’ basin (Braune and Wood, 1999).  

Figure 7 compares peak stormwater flow and 

 

Figure 7. Time vs. Discharge (Q) for a natural 
basin as opposed to the same basin urbanized 
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time of concentration over time (Braune and Wood, 1999).   As can be seen, basins with more 

vegetation are better able to infiltrate and store water, releasing it slowly over a greater period 

of time.  This effect plays an important role in determining peak flows and the flashiness of 

floods, particularly on small scales (Konrad, 2003). 

 Most models of urban stormwater runoff are derived from the rational equation 

(Q=CIA) where C is runoff coefficient.  The Butler County Engineers Office (BCEO) prefers 

a similar, yet more urban-specific model referred to as TR-55 (Technical Release-55, USDA 

Soil Conservation Service).  In both applications, runoff coefficients, or curve numbers, are 

used to generate the percentage of runoff that can be expected when precipitation rates exceed 

the rate of infiltration (Gottschalk and Weingartner, 1998).  While these calculations can be 

quite complex with regard to topography, soil type, climate, and geology; there is little doubt 

that urbanization increases the coefficient of runoff from urban dominated drainage basins.  

The following table illustrates the variability and complexity of stormwater runoff 

coefficients.  In general, however, it can be seen that a larger runoff coefficient, and thus, a 

higher percentage of stormwater runoff occurs in urban areas. 

                                           Hydrologic Soil Group 

Land Use, Crop, and Management            A      B      C      D 
 
 
CULTIVATED, with crop rotations 
   Row Crops, poor management           .55    .65    .70    .75 
   Row Crops, conservation mgmt         .50    .55    .65    .70 
   Small Grains, poor management        .35    .40    .45    .50 
   Small Grains, conservation mgmt      .20    .22    .25    .30  
   Meadow                               .30    .35    .40    .45 
 
PASTURE, permanent w/moderate grazing   .10    .20    .25    .30 
 
WOODS, permanent, mature, no grazing    .06    .13    .16    .20  
 
Urban residential 
    30 percent of area impervious        .30    .40    .45    .50 
   70 percent of area impervious        .50    .60    .70    .80 

Table 2  Runoff Coefficients for Selected Land Uses.  Source:  Purdue University, Agricultural and 
Biological Engineering website 

 

 Urbanization also has a distinct impact on stream channels, morphology, and fluvial 

geomorphology.  Development along channels and floodplains alters the capacity of a channel 
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to convey water.   Two of the most significant effects of such alteration are increased peak 

flows and increased stage height (Konrad, 2003).  Stage heights are increased when the 

infrastructure along stream corridors and floodplains actually resist a streams ability to pass 

peak flows downstream.  For instance, the construction of bridges and large buildings in the 

floodplain can cause regional backups and increase the stage height of floods.   

 The opposite effect can also be true during urbanization, with similar results passed 

further downstream.  By channelizing water into storm sewers, concrete drainage ditches and 

other impervious surfaces, the traditional urban stormwater infrastructure promotes increased 

flow rates and velocities from urban centers to receiving streams (Konrad, 2003). The 

coefficient of friction in such stormwater infrastructure is lowered to .010-.012, and the 

resultant velocities of urban storm water to receiving streams can be increased by an order of 

magnitude (ODNR, 1996).  This effect is most common in Butler County drainage systems. 

 Fluvial geomorphology, a relatively new and emerging field of study, suggests that all 

these effects drastically increase erosion rates downstream and promote stream bank 

degradation (Simon et al, 2000).  Increased stormwater flows from urban areas can create 

incised stream corridors, permanently altering the stream (Simon et al, 2000).  In fact, it has 

been estimated that up to 80% of the total sediment loads in streams, especially in loess areas, 

come from the eroded banks themselves (Simon et al, 2000).  Urbanization only increases this 

estimate. 

 With regards to stormwater management, some of the most interesting research on 

urban hydrology relates to magnitude.  From a strictly managerial standpoint, it appears that 

smaller peak flows from smaller storm events are more important than large annual peak 

flows from large storm events in an urbanized environment.  Indeed, smaller floods from 

storm events are magnified in the urban setting while large floods remain relatively consistent 

(Konrad, 2003).  This is true largely because storm events with low recurrence (< 75 yr RI’s) 

are going to flood despite the land use type in the drainage basin (Konrad, 2003). Some 

research suggests that a 30% increase in basin impermeability results in a 10-fold increase in 

peak flows for the one, two, and four year floods while the 100-yr flood may not even be 

doubled (Howard and Smith, 1997). 

 When a drainage basin is subjected to urban land uses, the resultant annual increase in 

magnitude from small flood events are greater than for larger flood events.  This relative 
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increase can be seen in Figure 8 where annual maximum discharge in Salt Creek (IL) has 

quadrupled (400ft3/sec to 1200ft3/sec) for the smallest 5% of annual peak flows on record 

(solid line) as opposed to only a doubling (~1000ft3/sec to 2000ft3/sec) for the largest 5% of 

annual peak flows on record (dotted line) as basin impermeability is increased over time 

(Konrad, 2003).  Interestingly, Figure 8 further demonstrates how the smallest peak flows 

from this urbanized basin at the beginning of the new millennium is roughly equivalent to the 

largest peak floods observed in 1950 when the basin was largely undeveloped.  The work 

validates the fact that flows from floods with less than 5 years recurrence show the greatest 

increase in discharge as basin impermeability is amplified over time (Konrad, 2003). 
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Figure 8.   Increase in magnitude from small floods (solid line) as      
     opposed to large floods (dashed line) as basin impermeability 
     is increased over time.  Note: Y-Scale is Logarithmic 
 and Land Use Patterns in Urban Hydrology 

er interesting management concern deals with urbanized streams in certain land 

rge versus small spatial scales.  Throughout the literature, it has been shown that 

 smaller basins have greater variability in response to mean storm events 

l., 2000).  This accounts for much of the flashiness seen at small spatial scales 

 land use type.  Interestingly, some research has found evidence of upward 

 flows at larger scales in the Midwest region and at smaller scales in the Ohio, 

and the upper Midwest regions (Douglas et. al, 2000).  In essence, spatial scales 
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are critical to consider when apply proper stormwater management practices because 

resources should be geared towards smaller basins for mean annual storm events. 

Land use type is another critical factor in applying adequate management practices for 

urban watersheds.  Generally, single land use types have more predictable responses to storm 

events with regard to stream flow.  For urban basins, these responses are generally correlated 

to greater stream flow discharges (Konrad, 2003).  Specifically, a mostly urban, single land 

use dominated basin will have higher stream flows for the same storm event than a mixed 

land use (forested/residential/agriculture) basin of the same size, topography, and geology 

(Chui, 1997).   

 Thus, from a management standpoint, small storms in small urban-dominated 

landscapes are very important.  Large storms will result in flooding despite the prevailing land 

uses, spatial scale, and management approach. 

 

Antecedent Dry Weather Hydrology 

 The results of increased urbanization are two-fold.  First, as shown, large amounts of 

extra runoff cause streams to have much higher flow rates, and the flows tend to increase 

much more rapidly during the storm and drop off more rapidly after the storm.  However, due 

to the reduced infiltration volumes associated with impermeability, there is less water 

available to be released slowly into the stream over time, resulting in lower water levels 

between rainfall events.  In essence, much of the water (and pollutants) that, under natural 

conditions, infiltrated into the ground and slowly found its way to nearby creeks now enters 

the stream all at once in an urban basin. 

 The effect of antecedent dry weather periods on the surface and sub-surface hydrology 

of urban landscapes is marked.  The increase in impervious surfaces from urbanized basins 

reduces infiltration and groundwater recharge; thereby decreasing stream flow in times of 

drought (CWP, 2003).  When throughflow (interflow) and baseflow are drastically lowered, 

higher order streams in urban settings can become intermittent and first order streams have 

the potential to dry up altogether (CWP, 2003).  Furthermore, the intervals between storm 

events have been found to lower the mean low flow rates for urbanized basins, and more 

importantly; the antecedent dry weather periods have proven to increase the levels of 
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pollutants such as TSS and COD in adjacent watersheds even with comparable hydrologic 

variables (Chui, 1997).   See Figure 9. 

 

Figure 9. Increase in pollutant conc. as dry weather periods increase 

 

The First Flush Phenomenon and Water Quality Patterns 

 This first flush phenomenon is generally defined as the initial period of stormwater 

runoff during which the concentration of pollutants is substantially higher than the later part 

of a storm event (Deletic, 1998).  Understanding the first flush concept is critical in designing 

proper treatment systems, especially with the more stringent standards set forth in the Phase II 

Storm Water Program regulations pursuant the CWA.  Certain types of pollutants such as 

sediment and total suspended solids (TSS), measured by conductivity, from urban runoff have 

been connected to the first flush (Lee, Bang, and 

Ketchum, 2002).  Figure 10 illustrates this 

effect as per the research conducted by Lee, 

Bang and Ketchum in 2002.  Pollutants from 

urban runoff can come from a multitude of 

parent sources including parking lots, rooftops, 

roadways, and all other impermeable and 

anthropogenic surfaces in urban areas; 

furthermore, the types of pollutants found in the 

first flush of urban runoff are some of the most Figure 10.  Example of First Flush measured 
for sediments (Lee, Bang, and Ketchum, 
2002) 
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serious pollutants plaguing urban water quality today.  These pollutants include heavy metals, 

organics, oils and greases, particulate matter from tires, sediment, PAH’s, and many others 

(Lee, Bang and Ketchum, 2002).   

 The first flush phenomenon is difficult to predict, especially in larger watersheds.  

Some researchers suggest it occurs in the first 20 minutes, the first 20% of the total volume of 

the storm, or the first ½ inch of precipitation.  Despite its known existence and proven 

patterns in certain applications, the first flush phenomenon is not the same for every drainage 

area nor can it be supposed from one basin to another.  Testing the first flush requires 

studying individual basin parameters and associated pollutants, and the results are usually 

only justified by that basin.  For instance, testing has been done to determine when the highest 

concentration of pollutants are mobilized in urban systems where combined sewage and 

overflows are a concern to not only water quality but human health (Gupta and Saul, 1996), 

but the presence of a first flush in such a study cannot be assumed to be analogous for 

adjacent basins, let alone basins in other hydrologic regions.  The first flush is highly variable 

and largely a function of watershed area, rainfall intensity, permeability of urban surfaces, 

hydrologic gradients, and antecedent dry weather periods. In most studies, researchers have 

found sediment and conductivity to have the strongest first flush effects while other water 

quality parameters are less predictable (Deletic, 1998). 

 

Source Control and Attenuation 

In urban settings, the status quo with regards to urban stormwater management has been to 

get stormwater away from the site as fast as possible, and such a protocol is not foreign to 

Butler County or its municipalities.  However, stormwater research and management regimes 

are beginning to show that this is not the best method to control stormwater.  Research 

suggests that nature uses hydrological features such as wetlands and floodplains to store and 

attenuate runoff before reaching streams (Andoh and Declerck, 1998).  Controlling 

stormwater at its source of deposition can more adequately imitate natural hydrologic features 

on the landscape and promote stormwater to be stored and slowly released.  In hydrologic 

terms, this can minimize the impacts of floods and low flows in urban landscapes.  In the 

literature, source control is a spatially distributed flow attenuation system where small 

volumes of “system storage” are used to slow the rate of runoff following rainfall (Andoh and 
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Declerck, 1998). In essence, the further upstream a control measure, the closer it is to its 

source and hence the better it simulates nature.  While this practice is hydrologically and 

ecologically sound, it is best for pre-construction and pre-urbanization.  Basins that have 

already been urbanized without regards to source control are difficult to manage in this sense, 

and fewer options exist to promote source control and attenuation in these environments. 

 

Best Management Practices (BMPs) 

 The science behind urban hydrology has been well researched.  However, the actual 

management and implementation of best management practices (BMP) to control urban 

hydrology and protect receiving water quality is equally or more important.  As discussed, 

best management practices are most applicable and effective for small urban-dominated 

drainage areas (Konrad, 2003).  Numerous types of BMP’s have been encouraged and 

regulated by State agencies, and their efficiency to control urban runoff and protect receiving 

water quality is beginning to be researched (Mehler and Oskowski, 1999).  The following 

tables list some of the more prominent structural and non-structural BMP’s in stormwater 

management (Braune and Wood, 1999). 

    Non Structural Designs 

 Land Use Planning 

 Wetland and Floodplain protection 

 Stormwater Protection Plan 

 Pre Construction / Post Construction 

Plans 

 Riparian Zone Buffers 

 Public Awareness 

 Increased regulation 

 Street Sweeping 

 Storm Drain Stenciling 

 Vegetated Rooftops 

Structural Designs:  

 Stormwater Treatment Plant (Dallas,TX) 

 Retention Basins (concentrated flow) 

 Detention Basins / Infiltration Basins 

 Diversion Ditches 

 Catch Basins / Check Dam 

 Porous Pavement 

 Constructed Wetlands 

 Oil / Water Separators  

 Rooftop Collection System 

 Infiltration ditches and grassy swales 

 Silt fence and hay bales (sheetflow only) 

Table 3. Examples of Structural and Non-Structural BMPS in Stormwater Management 
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Selecting the most appropriate BMP for a given area takes a great deal of site-specific 

considerations and expertise.  The literature suggests that selecting the most appropriate 

BMPs should include a “BMP Matrix” where pollutant removal efficiency, longevity of 

treatment device, applicability, climate suitability, maintenance, and comparative costs are all 

considered and ranked to make the best management decision (Tsihrintzis and Hamid, 1999). 

Additionally, the research suggests that managers should be more concerned with storm 

events of higher frequency than with large recurrence intervals when implementing BMPs.  

For instance, Ohio EPA requires sediment basins to be 67ft3 per acre of upland drainage 

(NPDES General Stormwater Permit).  This is specification is designed for the 2-yr 24-hour 

storm.  In most settings, storms of greater intensity would likely outflow anyway and likely 

cause downstream flow increases. 

For the most part, the science and technical information with regard to urban hydrology, 

receiving water quality, and stormwater management is abundant.  Scientists and engineers 

know what the best management strategies are to control urban runoff and protect water 

quality.  Managers of urban watersheds can use this information to make sound decisions.  

However, in most cases, the financial and political issues with regards to stormwater 

management, and environmental issues in general, are much more difficult to overcome than 

the technical issues.   
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V.  FEDERAL PHASE II STORMWATER PROGRAM 

 Following a series of lawsuits against the federal government for its inability to meet 

20-yr old federal water quality standards, namely the promise to make all US waters fishable 

and swimable by 1996, the US EPA enacted a Phase II stormwater program to target the 

impacts of non-point source runoff, or stormwater, from urban and agricultural areas in the 

United States.  The program was innately conceived to address pollution sources throughout 

the entire watershed, and not just those sources extending from pipes (point sources) directly 

discharging to major rivers and streams.  In the state of Ohio, the Ohio EPA has been 

delegated the authority to permit, monitor, and oversee the three main elements of the federal 

Phase II program.  The three principle components of the Phase II programs are the industrial 

stormwater program, the construction stormwater program, and the municipal separate storm 

sewer system (MS4) program.  All three require general permits for applicants to discharge 

stormwater from their site or jurisdictional boundary to waters of the State of Ohio.  The 

construction and industrial general permits apply to individual landowners or developers who 

are responsible for obtaining coverage for their sites while the MS4 permit applies to 

communities, townships, or villages who discharge surface water runoff to waters of the State 

via separate storm sewers systems.   

The original stormwater program was started in the early 1990s and applied to 

industrial facilities that met 1 of 10 categories, construction sties over 5 acres, and MS4 

communities with populations over 100,000 as determined by the 1990 US Census (Ohio 

EPA, 2004).  Beginning March of 2003, the criteria for coverage were tightened to include 

more industrial sites, smaller construction sites and many more municipalities.  Table 4 

highlights some of the major differences between Phase I and Phase II.   

 Phase I (1992) Phase II (2003) 

Industrial Program 1 of 10 categories Same + municipal industrial 

Construction Program All sites 5 acres or greater  All sites 1 acre or greater 

Municipal Separate Storm 

Sewer (MS4) Program 

Serving population of 

100,000 or greater 

Serving population of 10,000 or 

greater OR over 1,000 if they  

‘substantially contribute’ to 

stormwater pollution  

Table 4. Notable differences between Phase I and Phase II of the NPDES Stormwater Program 
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The role of local soil and water conservation districts, such as the Butler SWCD, in 

implementing and executing the basic components set forth by the Ohio EPA is undeniable.  

Local districts have always provided these kinds of services, especially the education and 

outreach components and the understanding of best management practices to control 

construction and agricultural runoff.  The majority of Butler SWCD’s Urban Division duties 

fall within the realm of managing the construction site stormwater program for residential and 

commercial sites in Butler County, and many of my standard duties, including plan reviews 

and inspections, fit within that part of the Phase II program.  However, the most significant 

impacts to my position, the Butler SWCD and Butler County in general were in regards to the 

MS4 program. 

 

Butler County Phase II MS4 Stormwater Program 

 On December 8, 1999 the US EPA promulgated regulations that required many cities, 

villages, townships, and counties within US Census Bureau “Urban Areas” to obtain a 

National Pollutant Discharge Elimination System (NPDES) General Permit which authorized 

communities with municipal separate storm sewer systems (MS4) to obtain coverage in order 

to discharge stormwater to waters of the State of Ohio.  About 280 municipalities in Ohio 

were immediately affected with the possibility of another 200 local units of government by 

2003.  In Butler County, a total of 16 units of government had all or parts of their 

communities fall under Phase II population mandates while two additional units (City of 

Oxford and Oxford Twp) are due to face requirements in 2005.  Those municipalities which 

had separate storm sewer systems were required to apply or join a Phase II program by March 

of 2003.  The affected governments in Butler County, as determined by the 2000 US Census 

Bureau “Urban Areas” can be found in Figure 11. 
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Figure 11.  Urban Areas under the jurisdiction of the Butler County Stormwater District as determined 
      by the US Census   Bureau (2000) 

 

 All municipalities under the impending Phase II mandate were required to develop a 

stormwater management plan and program that met six minimum control measures to control 

runoff from their municipal separate storm sewer systems.  The six minimum controls were: 

1.) Public education and outreach 

2.) Public involvement and participation 

3.) Elimination of Illicit Discharges 

4.) Construction site runoff control 

5.) Post Construction runoff control 

6.) Pollution Prevention / Good Housekeeping. 

Since Butler County had a number of townships and small municipalities included in 

the Federal Register, it opted to form a countywide stormwater utility that remains one of the 

largest stormwater districts in the state.  All of the affected townships and villages as well as 

the City of Trenton elected to obtain coverage under this NPDES General Permit (No. 
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1GQ00051*AG) held by the Butler County Regional Stormwater District via the Butler 

County Engineer.  The cities of Middletown, Monroe, Hamilton and Fairfield opted to form 

their own programs; nonetheless, the Butler SWCD urban and education divisions provide 

invaluable support and services to all of the affected communities in implementing and 

executing the best management practices necessary to meet the six minimum components 

mentioned above.  Although I spent time and conducted projects with these cities, the 

majority of my time was spent meeting goals set forth in the Butler County Stormwater 

Management Plan administered by the Stormwater District.    

 

Butler County Regional Stormwater District 

 To address the NPDES Permit requirements, the Butler County Engineer proposed to 

the County Commissioners that a countywide stormwater study be initiated to evaluate the 

impact of proposed regulations on cities, villages and townships in the County.  The County 

responded by hiring a consultant (FMSM) to organize the program and develop a stormwater 

management plan to meet the impending requirements.  The work also included a plan to fund 

a Butler County Regional Stormwater District through a property tax based on the amount of 

impervious surface area.  Thus, funds generated for the stormwater program were based on 

effective residential units, or ERUs, which amounted to roughly $13 for every 4,000 square 

feet of impervious surface area.   

The Butler County Engineer and FMSM also formed a stakeholder committee made 

up of local government officials along with environmental and watershed groups and 

businesses and development organizations.  The result of their work was a county-wide 

stormwater management plan that was submitted to the Ohio EPA for review, and more 

importantly, a selection of best management practices (BMPs) for each of the six minimum 

components that were to be conducted every year from 2003 to 2007 in order to meet goals 

and minimize the water quality impacts of urban stormwater runoff.  An excerpt from the plan 

and the BMP Matrix can be found in Appendix VI.  For the purposes of the Stormwater 

District and the Ohio EPA, best management practices (BMP) have been defined as those 

management techniques that are most effective at preventing pollution from non point source 

runoff.   
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After its formation, the Butler County Stormwater District organized a staff to oversee 

the key criteria goals and execute the individual best management practices.  The most 

economical method was to divide the program amongst existing county agencies. The Butler 

SWCD was given the largest portion of the Phase II priorities, including all education and 

outreach (Goal #1), all public involvement and participation (Goal #2), the majority of the  

construction site runoff control (Goal #4), and some involvement in both post-construction 

runoff control (Goal #5) and pollution prevention (Goal #6).  A Memorandum of 

Understanding (MOU) with the Stormwater District was signed early on in my employment 

so that our office could rightfully assume such a prominent role in the stormwater 

management program.  In addition to the staff employed by the Butler County Stormwater 

District and the Butler County Engineers Office (BCEO), the remaining responsibilities were 

divided among the Butler County Health Department for illicit discharge detection, the Butler 

County Department of Environmental Services for pollution prevention, and the BCEO for 

post-construction runoff control. Although superficially it might appear as though these 

agencies had distinct responsibilities, the reality is that stormwater management is in the 

interests of numerous stakeholders, and Butler SWCD realized very early in the process that 

managing stormwater as a resource fits perfectly within their system of values and it overlaps 

with many of its other programs.  This kind of overlap also exists between the six criteria 

goals and the missions of other county agencies, so it has been and continues to be in the 

interest of all parties to be involved in all six aspects.   
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VI. APPLICATIONS OF STORMWATER MANGEMENT – MANAGING 
 STORMWATER AS A RESOURCE 
  

My personal involvement in the Butler County Phase II program was broad and 

diverse.  From technical guidance to educational outreach, I used my knowledge, skills, and 

abilities to impose stormwater management ideals on the general public and their decision 

making authorities as well as policy makers.  Specifically, I advised decision makers in both 

the county and local municipalities on proper stormwater management practices.  I organized 

a watershed project to incorporate several units of government.  I took part in multiple 

education and outreach initiatives for adults and children.  I initiated a new construction 

permit.  I helped raise community awareness.  I helped to rewrite certain portions of the 

county stormwater regulations as well as provide professional input on natural resource 

management issues to the planning department on their newest zoning code: a planned 

conservation development (PCD). 

 

Phase II Education and Public Involvement Responsibilities 

 
Storm Drain Labeling 

My first contractual Phase II duty was to initiate a storm drain labeling program and to 

document the locations of the labels in a GIS.  This BMP fell under the education and 

outreach section of the management plan and required 300 storm drains to be labeled by the 

end of 2004.  Using labels and adhesive 

purchased by the Stormwater District and 

educational door hangers obtained from the 

University of Wisconsin Extension (UW-Ex), I 

found the names of several homeowner 

association groups and citizen groups such as 

the Boy Scouts and Environmental Action 

Alliance to do the actual installation.  A total of 

326 labels across 5 subdivisions in 5 townships 

were installed during my employment (Fig. 12). 

Figure 12. Training volunteers from the    
     Hughes Woods HOA to install    
     storm drain labels 
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Although Butler SWCD provided the resources, the individual groups provided the 

actual labor, and in the process, they learned a great deal about protecting their local water 

quality from the types of contaminants (such as paint and yard clippings) that homeowners 

often unknowingly introduce into local waterways.  The project also included a media 

campaign and newspaper articles to heighten public awareness and stimulate interest in the 

program (See Appendix VII).  Drains were located and labels were marked using a personal 

geodatabase in our GIS system.  A portion of the layer I created can be found in Figure 13. 

Figure 13.  Storm Drain Labels Mapped in Butler County GIS System 

 

Educational Stream Walks 

 Another education and outreach BMP that I helped organize was an educational 

streamwalk program for schools in the county.  Streamwalks are excellent opportunities to 

introduce students to the all of the sciences that interact with each other in the dynamic setting 

that a stream provides.  I used a model similar to the one employed by professors in Miami 

University’s Western College Program; that is, I created an interdisciplinary approach to 

understanding the physical and biological properties of local streams.  The program provided 

students with a wonderful outdoor learning experience and an insightful look into a number of 

scientific concepts and environmental conditions; furthermore, the program allowed those 
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concepts and the existing water quality issues to be brought to the forefront of students’ minds 

through challenging, yet entertaining, educational streamwalks. 

 During my internship, I conducted three separate streamwalks, and all of them were 

performed with a different age group of kids in different watersheds with varying degrees of 

success.  The streamwalks took place on Indian Creek with a Science Summer Camp from 

Ross Middle School, on Mill Creek in Keehner Park with a class from Cincinnati Aiken H.S, 

and on Elk Creek in Sebald Metropark with 8th graders from Madison Jr. High School.  A 

copy of the outline for the Elk Creek Stream walk can be seen in Appendix VIII.   

 The walks consisted of interactive activities such as a fossil challenge, a stream flow 

exercise, kick seining for macroinvertebrates, fish shocking, and chemical testing.  Students 

were introduced to concepts such as 

“What is a Watershed” and how to identify 

certain physical properties of the stream 

such as its floodplain, bankful width, pools 

vs riffles, and point bars vs. cut banks.   In 

many cases, students were able to interact 

with streams for the first time in their life, 

and based on the evaluation of surveys 

from their teachers, the program was very 

successful.  Figure 14 was taken during 

the streamwalk conducted on Indian Creek with students from Ross Middle School.  In an 

effort to target sources of water quality impairment, the walks were also used to identify illicit 

discharges of waste.  Also in compliance with minimum control measure #3 (Illicit Discharge 

Detection), basic dry weather screening was conducted with the students on pipes and outfalls 

which had distinct odor or color.  These sources, usually outlet pipes from septic systems, 

were documented and referenced to the Butler County Health Department. 

 

Figure 14. Demonstrating the concept of 
turbidity during a streamwalk on Indian Creek

Stream Clean-Ups 

nternship, I also helped create a stream clean-up program for the District.   During my i

This program was again a Phase II stormwater management plan BMP that met public 

participation and involvement measures spelled out in the matrix.  Stream cleanups are labor 
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intensive, yet simple best management practices (BMPs) to improve water quality in urban 

and suburban settings.  Stream cleanups are an excellent method to allow local citizens a 

chance to see and experience their rivers and streams, while at the same time providing them 

with the opportunity to see the destruction and, ideally, police the impairment that a few of 

their peers are placing on overall water quality in their communities.   

 After developing the program and building a volunteer base, the first stream cleanup 

llected five 55-gallon bags of trash, one 55 gallon 

of my internship was conducted on a quarter mile stretch of Indian Creek just south of 

Millville, OH in Ross Township.  This portion of Indian Creek was targeted after discovering 

a large amount of trash and other waste from the US 27 bridge in Millville.  This portion of 

the stream receives runoff from several urban storm sewers as well as illegal dumping by 

local residents.  The project was organized and managed by the Butler SWCD and the 

Stormwater District, but much of the actual physical labor was provided by Environmental 

Action Alliance of Oxford.  Environmental Action Alliance is a volunteer activist 

organization comprised of students from Miami University who have keen interest in 

protecting local environmental resources. 

 During the clean-up volunteers co

bag of plastic recyclables, one 55 gallon bag of aluminum recyclables, over 200 pounds of 

scrap metal, a 10-ft long cable wire, three tires, one car battery, and over 50 lbs of dirty 

diapers!!  The trash was properly disposed in waste receptacles at the Butler SWCD while 

members of Environmental Action Alliance took many of the recyclables back to Miami 

University’s Recycling Center.  Miami University has been recognized as a national award 

winner of “Recycle Mania” and in 2004, 

they were awarded the EPA Waste-Wise 

Partner of the Year (College/University) by 

the USEPA. 

  

Figure 15.  Members of Environmental Action 
Alliance clean up Indian Creek near Millville
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Post Construction Stormwater Management 

ngineers Office (BCEO) and the Stormwater 

Distric

the BCEO 

to tight

id rate of land conversion in the 

county

I also worked with the Butler County E

t to tighten the post construction stormwater detention requirements in the county.  

Currently, Butler County requires that all commercial and residential developments must store 

the pre-developed 10-yr, 24-hr storm and have the capacity to hold back the post developed 

50 yr storm from the same area.  As outlined in the Chapter IV (Principles of Stormwater 

management), ideal stormwater management suggests that smaller is better when it comes to 

managing stormwater quality and quantity.  Using the current form of regulations, it is nearly 

impossible to promote proper stormwater management through water quality BMPs when 

developers and engineers constantly choose to use this minimum design criterion.   

I used my position with the county to influence the Stormwater District and 

en these regulations by drafting a new set of Stormwater Regulations; conveniently, 

the Butler County Stormwater Management Plan and BMP matrix also require that such an 

ordinance is enacted by 2007.  The Butler SWCD urban division was able to meet with these 

agencies numerous times during my internship, and I never missed an opportunity to promote 

water quality by requiring such BMPs as stream setbacks or to inform them that that it is the 

smaller storm events that are magnified in the urban setting.  Larger events like the 10yr to 

100yr storms will likely result in flooding and property damage regardless of civil 

engineering.  I was somewhat successful at presenting my message and convincing the 

engineers that holding back the increased flows from smaller events magnified by impervious 

surfaces (like subdivisions/commercial sites) at the source better protects downstream 

resources in addition to guarding against the major storms.     

Our urban division also made it clear that with the rap

, homeowners along streams such as Panther Run are seeing increased velocity and 

more frequent flows at the bankful width, a mark usually designed for the 2 yr storm.  

Additionally, stormwater detention basins (or dry basins) in Butler County are channeling 

stormwater in and funneling the water straight out on every common event smaller than the 

10-yr storm.  Thus, I made a strong campaign and undertaking with the Stormwater District to 

get this regulation changed to more adequate levels such as the critical storm (~1 yr storm) or 

the 6-month 24-hr storm. I provided many models from other counties in Ohio and the 

information to justify the cause.  Unfortunately, such a change would require basins to 
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become much larger and consume a larger area.  Lobbyists from the Homebuilders 

Association (HBA) of Greater Cincinnati and the Ohio Valley Development Council (OVDC) 

have already petitioned a conservative group of Butler County Commissioners to avert such a 

change.  Nonetheless, an agreement will be reached and ratified within the coming year to 

reduce the frequency storm requirement and begin to look at smaller events.   

As of the date of this report, the new stormwater regulations, which I helped draft and 

review

critical area that I helped to bring attention to was the fact that sites developed 

after 20

, will reduce the 10-yr storm requirement to the 2-yr pre-developed frequency event 

and leave open the possibility for developers to try experimental BMPs or treatment devices 

with regards to stormwater.  Because the regulations are still waiting the approval of the 

Butler County Commissioners, they are not yet available to the public or included in this 

report.  Early indications suggest that the regulations may need to be revised to fit within the 

Butler County Subdivision Regulations rather than becoming a separate bound document of 

‘Stormwater Regulations,’ a motion that would upset both the Stormwater District and the 

Butler SWCD. 

Another 

03 should be required to not only store smaller storms, but treat those storms as well.  

This requirement is a small, but powerful section, authorized under the Ohio EPA NPDES 

General Permit (OHC000002) for Stormwater Discharges Associated with Construction 

Activity.  Ironically, it is the same permit used to govern construction site sediment pollution 

in Ohio; however, there are measures stipulated in the permit that require sites to hold back a 

water quality volume (WQv) defined as the volume of runoff equivalent to the first 0.75 

inches of rainfall.  Similar to the first flush volume explained in Chapter 4 of this report, the 

WQv is supposed to be stored and treated on all Ohio developments after 2003.  However, in 

most areas of Ohio, with the exception of NE Ohio, local stormwater requirements are in stark 

contrast with the WQv authorized under the auspices of this NPDES General Permit.   Butler 

County is no exception. By only requiring that 10-yr storms are detained, it takes major 

modifications to treat a specified WQv.  Riser pipes and modifications work during the 

construction process, but in post construction phases the BCEO does not want this volume of 

water pooling in their basins because of neighborhood complaints and myths about West Nile 

virus.   
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To combat this problem, I provided awareness of the problem to local engineers and 

developers and helped open the door to post construction BMPs such as water quality basins 

so that stormwater is not only stored but treated in properly designed stormwater collection 

facilities.  I also took initiative to write grants as well as educate developers and engineers on 

the myths and benefits of extended detention and wetland extended detention. Many of these 

basins incorporate principles of wetland design and the water quality volume while 

conforming to the standards in Ohio’s Rainwater and Land Development Manual.  To bring 

even more awareness to this campaign, our office has already planned and sponsored a Water 

Quality Basin Workshop for local developers and engineers to learn these designs from 

professors, professional engineers and consultants. The event will take place shortly after the 

publication of this report. 

 

Stormwater Management Presentations 

 In an effort to reach out to the private sector and actually influence the design and 

planning of commercial and residential development, I created a series of presentations that 

were given to local developers, engineers, planners, and contractors concerning stormwater 

management, the new ESC Permit, plan review requirements, Phase II water quality concerns, 

and even conservation design. Realizing that if I could get the actual designers to create sound 

stormwater management plans and protect natural resources in the design process, in some 

way our office would avoid many of the problems that often show up in the field such as 

piping streams, bulldozing wetlands, and failing to treat stormwater runoff.   Further, with 

more viable erosion control plans, much of the accountability during times of violation would 

fall on the contractors failing to implement approved plans rather than the developer and their 

engineer.   

 The presentations were hour long sessions that focused on key issues in the design of 

SWPPP plans, protecting water quality, and managing natural resources.  Since September 

2004, four presentations have been given, including one at a banquet center in Fairfield where 

over 50 people were in attendance.  The presentations were geared towards a more technical 

audience, and a great deal of time was spent answering many of their burning questions and 

duly noting a great deal of their frustrations.  My experiences at the Ohio EPA and 
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background knowledge from my formal education provided a strong framework with which I 

was able to answer many of their concerns. 

 The majority of the presentation focused on how to create stormwater pollution 

prevention plans and erosion control plans.  I provided the audience with information that I 

looked for during plan reviews and areas where I wanted to see improvements in the quality 

of plans submitted.  Some of these areas of improvement included the protection of streams, 

wetlands and riparian buffer zones as well as engineering practices to improve post 

construction water quality.  During the presentation I made sure to give adequate background 

information on topics such as sediment as a pollutant, overall water quality, and the 

permitting process with regards to streams and wetlands.  Many of these developers and 

engineers were never trained on environmental issues like water quality and conservation of 

resources.  They come from numerous backgrounds varying from business to structural design 

and civil engineering.  It was also my belief and intention to use the presentations as an 

educational forum because most people, even professional minds, are convinced of change 

only if they understand why the change is necessary.  Using this approach, I felt as though I 

was able to smooth over speculation that the local government was just trying to impose more 

regulation or drive up the cost of development; two concerns which have been expressed with 

regards to the Phase II program both nationally and locally.  

 I felt as though I gave the engineers a good deal of background information on the 

topics at hand.  Two points, besides SWPPPs, that I really tried to emphasize were the fact 

that smaller storms are magnified in the urban setting and the overall importance of designing 

around resources like groundwater deposits, streams, wetlands and floodplains ahead of time 

using such methods such as setbacks or water quality treatment devices.  I tried to 

demonstrate how both could be incorporated into the open space requirement in the county 

subdivision regulations.  I also used the presentations as a forum to discuss several new topics 

such as potential changes in the stormwater regulations, changes in state legislation (H.B. 

411) and the new Butler County Earth Moving Permit.   

 Perhaps the most beneficial result of the program has been the improvement in the 

quality of stormwater plans and erosion control plans.  Many of the developers have given 

their engineers permission to explore alternative forms of best management practices, and our 

office has seen some improvement in the protection of resources such as floodplains and 
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streams.  I also think developers and engineers are beginning to get a better grasp of the 

permitting process regarding streams and wetlands, and we are now beginning to receive calls 

ahead of time to perform biological surveys and assessments to see if a particular 

development may need a federal nationwide permit or water quality certification.   

There will always be a gap between a developers perspective and the beliefs of a 

conservation district; however, these presentations were an attempt to get ahead of the game 

and convince developers that impending regulations will force everyone to look at these 

issues in the future and that designing around natural features is critical now, even if it means 

losing a few lots.   Overall, the presentations were well received, and the District has 

encouraged the urban division to continue and even expand the program to audiences like 

construction site contractors and even township and city officials.   

 

Changes in County Zoning Ordinance 

 Two of the newest zoning ordinances and land use plan changes in Butler County 

occurred during my internship and with the input of the Butler SWCD urban team.  In an 

effort to promote smart growth, we helped introduce the latest zone changes in Butler County: 

a planned conservation development (PCD) and 35% open space requirement for all 

residential developments.  One the toughest steps for a developer during the development 

process is a zone change (public) hearing and all the heated opposition on both sides of the 

plan.  Using that as leverage, we helped the Butler County Department of Planning introduce 

a plan that lets developers forgo a zone change hearing on plats from agricultural districts 

(A1-A10) if they agree to create a PCD that conforms to the requests of all county reviewing 

agencies.  Butler SWCD will be an integral part of this review team.  We also helped increase 

the open space requirements from 25% to 35% on all residential districts and up to 50% on 

planned unit developments (PUD) and the PCD.  These few, but necessary changes to the 

zoning ordinances are also required as part of the county stormwater management plan and 

Phase II matrix, and more changes should be coming in the future.  It should be noted that the 

Butler County Director of Planning (Mike Juengling) and David Fehr were most cooperative 

in allowing the Butler SWCD to have maximum input in these changes, and they were 

instrumental in implementing these requirements which should be approved by the 

Commissioners by June of 2005.   Both have received conservation awards by Butler SWCD. 
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VII.  SPECIAL PROJECTS 

 

Butler County SWCD Earth Moving Permit 

 One of the first special projects that I initiated with Butler SWCD was the 

implementation of an Earth Moving Permit.  Article VII (Section 7.06) of the Butler County 

Subdivision Regulations (adopted in 1997) authorizes the county to administer a permit and 

review plans for erosion controls.  For nearly nine years and reasons that remain mostly 

political, Butler County has failed to implement this requirement and formally review erosion 

control plans for stormwater associated with construction activities.  In fact, members of the 

Butler SWCD were largely unaware of the possible financial benefits and control that a 

Permit could provide for the District.  With budget cuts and financial difficulties across the 

state, a new permit provided an opportunity to help Butler SWCD fund its growing urban 

division, which until recently was not entirely financed by the County Commissioners or 

matched by state funds.  Perhaps more important than the increased funds, the new Earth 

Moving Permit allowed our office to provide technical guidance and input on topics such as 

the location of erosion control devices and protection of resources within the formal review 

process administered by the Butler County Department of Planning.   

 The first step I took in developing the new Permit was to research what other counties 

were doing with regards to permits and seek input from stakeholders.  Most counties that 

implement earth moving permits do so based on the size of disturbed area and the amount of 

man hours involved in plan/plat review, inspections, and site visits.  Franklin County (OH) 

provided the best model with regards to fee structure, and after some modifications by our 

office, we had a fee structure and application that best suited our interests.  The application 

itself consisted of a one page submission and fee based on the acreage of construction 

activities, but unlike many other counties, the granting of a Butler County Earth Moving 

Permit to a developer would be dependent upon the approval of an Erosion Control Plan (also 

known as a stormwater pollution prevention plan (SWPPP)) and a pre-construction meeting 

with the developer, engineer, and contractor/excavator prior to any earth disturbing activities. 

 The most challenging step in this project was to develop a set of baseline requirements 

which needed to be included on all approved stormwater plans.  Using the requirements of the 

Ohio EPA’s NPDES General Permit, I was able to derive a fairly simple, yet detailed 
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summary or checklist of items that all plans need for approval.  A copy of these requirements 

and the permit itself can be found in Appendix IX, and after some negotiation with 

stakeholder groups, they were adopted by the Butler SWCD Board of Supervisors in 

November 2004. .  In order to receive the actual Earth Moving Permit to begin construction, 

the developer or likely their engineer must submit construction drawings pursuant to these 

requirements for our office’s formal review.  Upon approval of the plan or its revisions, the 

developer must also schedule a pre-construction meeting with our office before starting 

construction. 

 The permit raised objections and endorsements from a number of stakeholder groups.  

Those in favor of the new permit included nearly all other county agencies such as the Butler 

County Engineers Office and Environmental Services who, until now, were responsible for 

reviewing those parts of the site improvement drawings.  Those county agencies rarely were 

able to provide the appropriate time or technical assistance needed for erosion controls 

because roads, water, and sanitary sewers obviously held more importance in their time-

shortened reviews.  Watershed groups like the Friends of the Great Miami (FOGM) and the 

Mill Creek Watershed Council also expressed their approval for a more complete review of 

construction sites and greater control on development with regards to protection of natural 

resources.    

 However, a great deal of opposition also existed.  The loudest voices were the 

Homebuilders Association (HBA) and one of its subsidiaries, the Ohio Valley Development 

Council (OVCD).  These organizations viewed the permit as more stringent regulations and 

yet another fee placed on development as well as a further complication of the county 

permitting process.  They made numerous phone calls and even showed up at some of our 

monthly Board meetings to express their opinions.  I devoted a great deal of time and effort to 

incorporate as many of their comments into the checklist of requirements and the permit 

process as possible.  I made numerous presentations to local engineers and developers to 

notify them of upcoming changes, and our staff even attended meetings at the HBA office and 

mailed out letters to the development community months ahead of time to solicit comments 

from these groups.  By the time the permit was first implemented (January 2005), most of the 

opposition had subsided, and I felt as thought I had achieved some degree of success in 
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relaying the justification of fees and plan requirements as well as the existing county 

regulations to all stakeholder groups.   

    

Memorandum of Understanding (MOU) with the Ohio EPA 

 With assistance from the District Administrator, Kevin Fall, I also completed the draft 

of a formal memorandum of understanding (MOU) with the Ohio Environmental Protection 

Agency.  The Ohio EPA is the state agency delegated the responsibility of implementing the 

federal storm water program, including the National Pollutant Discharge Elimination System 

(NPDES) permit program.  Discharges of storm water from sites where construction activity 

is being conducted, as deemed in 40 CFR 122.26, is authorized by the Ohio EPA under a 

general or individual NPDES storm water permit in compliance with the Clean Water Acts 

and provisions of the Federal Water Pollution Control Act, as amended (33 U.S.C. 1251 et. 

Seq.) and the Ohio Water Pollution Control Act (Ohio Revised Code Chapter 6111).   

 An MOU is a document providing a general description of the responsibilities that are 

to be assumed by two or more parties in their pursuit of a similar goal(s). Because 

conservation districts have not been given much authority to regulate state or federal 

legislation, MOUs are often adopted to allow Districts to assume some greater level of 

responsibility and to avoid unnecessary duplication of services.  They are more commonly 

adopted among local units of government such as the MOU that exists between Butler SWCD 

and the Butler County Stormwater District to execute yearly goals.  MOUs between local 

units of government and the state and federal government are much less common.  However, I 

was able to draft an MOU with Ohio EPA that could potentially serve as a model for other 

local units of government across the state.   

 The need for an MOU with the Ohio EPA is actually quite simple.  The Southwest 

District Office of the Ohio EPA has only one stormwater specialist (Chris Cotton) in charge 

of runoff from over 500 construction sites.  The Butler SWCD staff has demonstrated the 

ability to review plans, conduct inspections and achieve compliance with developers and 

contractors.  In order to alleviate workload and unnecessary duplication of services, the MOU 

serves as an agreement to let the Butler SWCD inspect the States’ NPDES permit in 

conjunction with our own permit and to take corrective actions to fix noncompliant 
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construction sites.  The MOU is strongly supported by all parties, and Butler SWCD is excited 

to hold more of an authoritative role in sediment and erosion control.  

 In essence, the MOU states that Ohio EPA and the Butler SWCD along with the Ohio 

Department of Natural Resources, Division of Soil and Water Conservation have agreed to 

establish a cooperative agreement for implementing a program to control soil erosion and 

sedimentation and to improve water quality from construction sites authorized to discharge 

storm water associated with construction activity under an Ohio EPA NPDES storm water 

permit.  It is recognized that the quality of Ohio’s water resources is of vital importance to all 

Ohioans, and that urban development can significantly impact water quality.  An approach 

that is coordinated among these agencies will provide better oversight and technical assistance 

to those in the development and construction industry while decreasing unnecessary 

duplication. 

 With the establishment of an earth-moving permit with Butler County, the Butler 

SWCD demonstrated the ability to document and monitor stormwater discharges related to 

construction activity.  Although Ohio EPA still assumes regulatory responsibility and 

enforcement, the MOU allows Butler SWCD to have authority to monitor and review 

construction activities that fall under Butler County Subdivision Regulations and the NPDES 

Permit.   

 As of the date of this report, the MOU is still waiting approval of the Ohio EPA, but it 

is expected to be signed by the Butler SWCD, the Chief of the Ohio EPA Division of Surface 

Water and the Chief of ODNR’s Division of Soil and Water Conservation within the next few 

months.  A copy of the specific MOU Draft can be found in Appendix X. 

 

ESC Field Day 

 The Southwest Ohio Erosion and Sediment Control (ESC) Field Day is unique event 

that has been planned and conducted by soil and water conservation districts (SWCDs) in 

southwest Ohio.  It remains a one-of-a-kind event consisting of a potpourri of indoor and 

outdoor demonstrations, speeches and seminars, product vending, regulations, and education 

surrounding topics related to stormwater runoff and erosion and sediment control.  The goals 

of the field day are to increase awareness and promote all aspects of erosion control and 

related natural resource management issues to a diverse audience.  The annual event is held 
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on the first week of June at the Warren County Career Center in Lebanon, OH, and it has 

grown exponentially since its inception in the summer of 2002.    The event attracts vendors 

and sponsors from all over the Midwest who use demonstrations and booths to market many 

‘new-age’ products such as compost logs, hydro seeding equipment, mechanical stormwater  

treatment devices, and many, many more erosion control products.  The audience consists of 

diverse mixture of local developers, engineers, homebuilders, contractors, and government 

officials looking for the best methods to get their sites, clients, and communities in 

compliance with increasingly stringent non-point source pollution requirements. 

 In 2004, the event was attended by over 150 people; including 120 paid attendees.  A 

copy of the brochure can be found in Appendix XI.  It consisted of speakers in the morning, a 

lunch prepared by the WCCC culinary department, and demonstration field day events in the 

afternoon.  The speakers included personnel from the Ohio EPA Southwest District Office 

Stormwater Division, a developer who gave his perspective of Phase II regulations, a stream 

specialist from the Ohio DNR, and an inspector who discussed what the problems look like 

from the opposite side of the audience.  The afternoon session included outdoor 

demonstrations on hydro-seed and mulch, a tour of properly installed vs. failing BMPs, and 

even a silt fence race to demonstrate that perimeter controls can be quickly installed and 

effectively maintained.  Figures 16 and 17 illustrate some sessions of the Field Day.   

Figure 17. Demonstration of Erosion Control 
   Matting

Figure 16.  Field Day Presentation at WCCC 

 My role in this event expanded during my internship.  For the 2004 event, I had just 

been hired and my role was primarily to obtain door prizes, register attendees, and oversee 

field day demonstrations during the actual event.  After the event, I was responsible for 
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documenting survey responses and presenting those evaluations to the ESC Field Day 

committee.  Towards the end of my internship I became actively involved in planning the 

2005 event.  I suggested, and the committee incorporated, many of the changes that our office 

saw fit based on past survey responses.  I also took part in expanding the field day to include 

concurrent morning speakers as well as bring in an afternoon speaker and engineers to discuss 

ideals of conservation design.  Basically, I have taken an active role within the committee to 

make the 2005 event more like a conference in the morning – where attendees can chose 

which talks to attend – and bigger and better afternoon session comprised of more field 

events, hands on demonstrations, and active participation.   

 The sky appears to be the limit when it comes to the future of the SW Ohio ESC Field 

Day.  Many other conservation districts and local regulators have attended our monthly 

meetings in anticipation of holding such an event in their region or state.  In only 2 years since 

its inception, the event has been attended by hundreds of people and it has generated a great 

deal of excitement amongst all stakeholders.  The 2005 event, planned for June 7th is 

estimated to have a paid attendance of nearly 200 people – the largest of its kind in the state of 

Ohio.  The event is an education and outreach opportunity of which I am truly proud to be  

involved.  Other agencies represented on the ESC Field Day Committee include the Butler, 

Clermont, Hamilton, Madison, Montgomery, and Warren SWCDs; the Warren County Career 

Center, the Miami Conservancy District, and the Miami Valley Resource Conservation and 

Development Council.  

 

Project SIGNs 

 Project SIGNS (Signage Inspires Great Neighborhood Streams) was a coalition of 

partners from across the Tri-State region, including the Butler County SWCD, whose mission 

was dedicated to improving water quality through increased awareness and stewardship of our 

local streams and rivers.  The project was spearheaded by the Mill Creek Watershed Council 

(MCWC), who did a great deal of background research on the lack of knowledge that the 

general public had regarding even the simplest aspect of a stream—its name.  The project was 

launched in September after nearly two years of planning, and its focus was to obtain funding 

and install signage on stream crossings throughout the Greater Cincinnati region.  These signs 

were designed to identify the name of the stream being crossed and the watershed in which it 
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is located.  Funding for over 130 local stream crossings were obtained and installed as part of 

the project.   

 My role in the project was to identify the best sites for stream crossings in Butler 

County and to spread the educational materials developed by the Project SIGNs team.  With 

funding from the Stormwater District, Butler County was able to install 14 sets of stream 

crossing across the Phase II regulated communities and townships.  I used the opportunity and 

my GIS skills to make a criteria ranking matrix for the proposed locations.  Over 50 stream 

crossings were given consideration, but limitations and site conditions helped eliminate most 

sites and narrow the locations down to 20 feasible crossings of which 14 were chosen.  The 

criteria limitations were: 1) signs could not be on state or federal roads, 2) they needed to be 

in high traffic areas, 3) at least one sign should be placed in each Phase II township excluding 

West Chester and Liberty, 4) signs should be spread across as many watersheds as possible, 

and 5) the signs must be installed by the Butler County Engineers Office using public right-

of-ways.  Using data from a traffic study conducted in 2003 and many map layers, I was able 

to identify 14 suitable locations.  Their spatial distribution can be seen in the following figure.   

 

 

Figure 18.  Location of Project SIGN Stream Crossings in Butler County 
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 In addition to the watershed signage initiative, Project SIGNS team members, 

including myself, developed educational materials that explain how people can have a 

positive impact on local streams, rivers and lakes.  Using grant money obtained by the 

MCWC, a school program as well as interactive displays and activities were created by the 

education committee which was co-chaired by members of our office.  The money also 

supported educational flyers, static decals, and temporary tattoos for grade school children.  In 

addition, Project SIGNs members also developed an operational website for local residents 

and other communities wishing to kick off similar projects as well as large scale media 

campaign with news releases, ads, and newspaper articles.  All materials were spread across 

the tri-state region by the partner coalition.  Perhaps the most impressive educational outreach 

tool was an educational ad shown during previews in local movie theatres teaching people to 

fertilize their lawns wisely.   The ad ran for five weeks and reached over 700,000 people! 

 Project SIGNS team members were able to work with over 50 communities in the 

Greater Cincinnati area to install stream identification signs at over 130 well-traveled stream 

crossings. Waterways and watersheds included in the project were: 

 Ohio - Mill Creek, Little Miami River, East Fork, Great Miami River and Whitewater 

  watersheds;  

 Kentucky - Banklick Creek, Gunpowder watershed;  

 Indiana - Tanner's Creek.  

 

 Project SIGNS partners and sponsors included the Banklick Creek Watershed Council, 

the East Fork Watershed Collaborative, the Little Miami River Partnership, Little Miami 

Incorporated, the Mill Creek Watershed Council, the Tanner's Creek Watershed Council; 

Greenacres Foundation; the Butler, Clermont, Dearborn, Hamilton & Warren County Soil and 

Water Conservation Districts; Butler & Hamilton County Storm Water Districts; Hamilton 

County Engineers Office; Hamilton County Environmental Services; Hamilton County Wet 

Weather Initiative; A&A Safety; & Cargill Incorporated. 
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Urban Newsletter 

 In an effort to promote water quality among the urban community, I helped publish the 

first ever urban newsletter, appropriately named Urban Developments.  The newsletter was 

written for a target audience of developers, engineers, contractors, and builders.  Although the 

type of urban development in Butler County varies greatly, the target audience represented 

nearly 100% of the urban ‘clients’ that we deal with on a day-to-day basis.  For the most part, 

these individuals and businesses know little about the benefits of water quality or how to 

properly manage resources on their site.  To the extent necessitated by law, the engineers and 

consultants generally have a grasp of the regulations surrounding resources during 

development, but only a few have strong connection or understanding of the principles behind 

those regulations.   

The goal of the urban newsletter was to bring attention to hot topics surrounding 

development with regards to water quality, resource protection and/or erosion and sediment 

control.  The publication was exceptionally well received as the first ever issue focused on the 

most commonly asked question that I received during my internship:  “What is a Stream?”  

While most of the target audience sought to hear a simple answer, such as a blue line on a 

USGS map, I elaborated on the topic by detailing the importance of all types of streams and 

outlined the steps that developments should take to appropriately answer this question.  A 

copy of the actual publication, sent to over 200 offices in SW Ohio, can be found in Appendix 

XII. 

The newsletter also provided an opportunity to relay significant dates and upcoming 

workshops that might be of interest to the development community.  Included in the 

newsletter were times and dates for the Water Quality Basin Workshop and the Erosion and 

Sediment Control Field Day.  Both are examples of events that are co-sponsored by our office 

and actively planned by the Butler SWCD urban division.  We also use the newsletter to 

acknowledge the site which best controls sediment and manages stormwater runoff.  By 

commemorating a different site each month with our Super Soil Saver (S3) award, we hoped 

to recognize the developer, contractor, and engineer who all helped to make compliance 

achievable at that particular site.  The first award was given to the Sanctuary Development 

located off Kyle’s Station Road in Liberty Twp.  The award has been positively discussed in 
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small circles within the urban community and has even brought some comradery between 

contractors and excavators in the field.  

The most challenging part of the newsletter was drafting it in a way that the reader 

would want to scan the entire document.  In order to effectively get our message across, it was 

written in an upbeat tone and worded as if an engineer or developer had written it. The 

publication has received encouragement from several engineers, contractors, developers and 

even government officials not necessarily trained in areas of resource management, but 

certainly who benefit from the increased knowledge.  Future publications will deal with topics 

such as wetland delineation and protection, post construction water quality BMPs, and phase 

II stormwater changes.   

 

Grants 

 The internship with Butler County SWCD provided me with an opportunity to work 

with several grants and gain experience writing grants to support projects and programs that 

our Butler SWCD actively purses.  The Grants that I worked with during my employment 

included a $20,000 grant with the Mill Creek Watershed Council (MCWC) to install stream 

signage with the aforementioned regional coalition, Project SIGNs, and a $5,000 OEEF grant 

from the Ohio EPA Office of Environmental Education (OEEF) to provide educational 

materials to children.  Working under the auspices of both grants, I was able to better 

understand the processes involving grants, including grant agreements and progress reporting.   

 Towards the end of my internship, I wrote a grant proposal for the Butler SWCD to 

obtain a Five Star Restoration Grant.  Five Star grants are administered by the US Fish and 

Wildlife Foundation, the National Association of Counties (NACO), the Wildlife Habitat 

Council, the USEPA, and NOAA.  The Five Star Restoration Program provides modest 

financial assistance on a competitive basis to support community-based wetland, riparian, and 

coastal habitat restoration projects that build diverse partnerships and foster local natural 

resource stewardship through education, outreach and training activities. The grant requires a 

partnership of at least five other agencies interested in resolving or restoring a similar 

environmental problem, and grants are awarded by matching the amount of funds and in-kind 

services that each of the Five Star partners can commit.  In 2004, 50 projects received grants 

of an average $10,000 out of approximately 180 applications received.  
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 During one of our urban division staff meetings, we decided that a great idea for such 

a grant would be to modify an existing stormwater detention basin to meet the needs of the 

new Phase II NPDES permit requirements of a WQv, or water quality volume.  This is 

essentially the first 0.75-in of a rain event which carries the majority of the pollutant load 

(especially sediment and metals) and must be detained for 24-48hrs according to the NPDES 

General Permit for Stormwater Associated with Construction Activities (OHR000002).  

Unfortunately, the EPA along with our office and the BCEO have been weak at requiring this 

stipulation during the review process.  The grant that I proposed was to create one of these 

modern ‘water quality basins’ and use the matching funds to buy monitoring equipment, 

collect data, and use the results to teach developers and engineers the positives and negatives 

of such alternatives BMPs.  A secondary benefit to me personally would be to use the results 

to share with other researchers and publish my results on this topic which has yet to be 

formally studied in the literature.   

 The grant required a partnership of at least 5 agencies with matching or in-kind 

donations.  For the purposes of the proposal, I used commitments from several other 

organizations, but I desperately needed the BCEO and the Stormwater District to partner on 

this grant.  They continue to have serious long-term management fears and liability concerns 

which prompted them to give a very hesitant verbal commitment.   

 In the past, the average grant is $10,000 but can go up to a maximum of $20,000.  I 

have contacted the Five Star reviewers, who have never had such a proposal and like 

uniqueness.  Preliminarily, our office has been told that this is an excellent idea.  But we have 

to sell the grant as restoration rather than just meeting a federal law with federal grant money.  

Such actions are usually denied.  An excerpt of the grant proposal summary is below. 

 Butler County (OH) will restore 420 feet of riparian corridor in a rapidly developing 
suburban watershed, replacing the existing barren and concrete-lined stormwater detention 
facility with a fully functioning 1.1-acre wetland to treat stormwater runoff and provide 
upland riparian habitat.  The project will consist of two parts.  First, the existing detention 
basin will be modified and restored to a wetland extended basin, ideally to provide water 
quality treatment of residential runoff before entering Mill Creek.  Second, a monitoring 
program will be enacted by the partners to evaluate water quality entering the stream after 
storm events.  Serving as a natural method to treat non-point source runoff, the project will 
also provide a local example of the type of riverine environment that once existed in Mill 
Creek Watershed before urban land uses dominated the landscape.  The results of a water 
quality monitoring program will be an invaluable data source used to educate local developers 
and engineers on this type of alternative best management practice (BMP) to mange 
stormwater from their sites.  Project partners include the Butler SWCD, Butler County 
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Stormwater District, Beckett Crossing Ridge HOA, Ohio Dept of Natural Resources, the Mill 
Creek Watershed Council, and Miami (OH) University. 

 
GIS Projects 

Perhaps the most appreciated contribution of my internship with respect to the Butler 

SWCD was the integration of an in-house Geographical Information System (GIS); fully 

capable of processing numerous data layers and accessing hundreds of geospatial databases 

that previously only existed as hard copy maps or raw data tables.  Without any IT or 

computer resource people in such a small office and an overworked GIS staff of two in the 

downtown Administration Building, my background and experience with GIS at Miami 

earned me major role in the purchase and implementation of ESRIs® ArcView™ 9.0 GIS 

software.  The only problem was that none of the other staff had any GIS experience. 

Nonetheless, the staff eagerly awaited the opportunity to get the software and utilize it to 

alleviate their individual workloads. 

Within a few weeks of my hiring, I instantly realized the invaluable opportunities that 

GIS could provide all divisions within our office.  With a young, computer savy staff, the 

timing for purchasing GIS software could not have been any better.  In August of 2004, the 

Board of Supervisors unanimously approved a motion by the District Administrator to buy 

two licenses through Butler County Information Services (BCIS), and it was finally released 

to the staff for use in December.  The incorporation of this mapping software has already 

revolutionized the way Butler SWCD carries out its daily mission, and it will play a critical 

role in achieving long range goals, specifically because it can answer questions and process 

data that previously did not exist or required expensive government consultation. 

Prior to my arrival in Butler County, many of the staff’s daily job duties and 

information sources were accessed using older, sometimes even outdated, methodologies.  For 

instance, the agriculture engineering division within Butler SWCD inherently needs basic data 

to compliment their surveying measurements and complete conservation projects like grassed 

waterways.  The starting mark for such a project has always been to identify the watershed 

area draining to the point of design, and ultimately determine the amount of runoff expected 

at that design point. The method also requires soils classification onsite for given storm 

duration –usually a 10yr-24hr.  The staff has traditionally photocopied USGS topo maps (10-

ft contours) and calculated the watershed area with a planimeter.  They would have to 
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photocopy 20-yr old soil surveys to the right scale and use drafting techniques to find parcel 

dimensions and correctly overlay the contour and soils.  The process could take hours to do 

well.  With upgraded GIS data and minimal training, staff can now access more accurate 2-ft 

contours, quickly overlay soils information and digitize watersheds that give more precise 

acreages in a fraction of the time.   

 One of the first steps I took after installing the software was to build a common 

database for all staff to easily access and use.  The actual spatial data were obtained from a 

number of sources.  Some of the largest shapefiles came from the County Auditor, such as 

parcels, while the vast majority of individual layers, such as 2-ft contours and ortho-

photographs, were imported from the BCIS’s ArcSDE database.  The engineer’s office 

(BCEO) provided valuable urban data such as storm sewers and impervious parcels.  By 

mapping servers with permission, building County partnerships, and coordinating with other 

County agencies possessing large amounts of geospatial data, we were able to create a 

massive reservoir of data.  A great deal of time was also devoted to obtaining useful office-

specific data such as rectified USGS Quads, watershed boundaries, Digital Elevation Models 

(DEMs), FEMA maps, and the National Wetland Inventory.  Much of this data was 

downloaded for no cost off the internet from credible sources such as the Ohio Dept. of 

Natural Resources, although it did require some projection transformation. The data were then 

stored on a local server and exist in a variety of forms but mostly as shapefiles, coverages, and 

user-friendly personal geodatabases that organize all kinds of individual feature classes.   

 After building the in-house database, I had to train the rest of the staff to perform basic 

operations and build an understanding of the software.  One of the most beneficial uses of the 

software for everyone was using the system to find parcels of landowners (or development 

sites) and overlay every bit of geographical data available for that area such as floodplains, 

soils, roads, zoning and land use, principle watersheds, contours, aerial photos (past and 

present), sewers, storm sewers, municipal boundaries, section/town/range, ponds, and even 

abandoned mines.  The system was used to calculate acreages, create new features, buffer 

distances of those features, download GPS locations, make worker-specific projects, and 

create models to simulate natural conditions.   
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Figure 19. Example layers used in plan review 

My job and the urban division particularly benefited from GIS projects.  Many of the 

daily assessments including storm water pollution prevention plan reviews, geotechnical 

evaluations, site investigations, and plat reviews are completed much quicker with much more 

site specific comments (see Figure 19).  The urban division has also created a great deal of its 

own data including mapping active construction sites and identifying proposed developments.  

A great deal of success was also achieved incorporating GIS into stormwater management and 

the Phase II Stormwater Programs.  In fact, one of my biggest projects was building a 

personal geodatabase called ‘Stormwater’ that could be used by all county offices given 

responsibility for providing deliverables by the Stormwater District.  The ‘Stormwater’ 

personal geodatabase is comprised of six class layers representing each of the six minimum 

control measures auspicated by the EPA.  Each class layer is represented by appropriate 

feature classes.  In the ‘Public Education’ feature class there are layers representing Butler 

County surface waters, streams, wetlands, and watersheds; in the ‘Public Outreach’ feature 
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class there are layers with storm drain labels as well as Project SIGNs locations; in the ‘Illicit 

Discharge’ feature class there will be a layer with buffers to streams from septic systems that 

are identified to be failing; in the ‘Construction’ feature class, there layers are layers with all 

known construction sites and 50-ft buffers of those sites with respect to large waterbodies; in 

the ‘Post-Construction’ feature class, there are storm sewers, impervious surfaces, catch 

basins, and storm mains; and in the ‘Pollution Prevention’ feature class, all municipal storage 

facilities will be identified with demarcations for those which have received training from the 

Stormwater District. 

 Natural resources such as streams, wetlands, groundwater deposits, and floodplains are 

better protected as a result of more appropriate planning by the Butler SWCD through its GIS 

system.  By the end of my internship, Butler SWCD had even been consulted by the Butler 

County GIS Dept to do natural-resource related projects that benefit not only our office, but 

provides useful data to other county agencies while alleviating the overall workload within the 

County offices.  Butler SWCD specifically helped the Butler County GIS Department by 

integrating applicable data found off the internet and conjuring up new approaches for using 

existing data to solve problems and identify resources important to the Butler SWCD.  The 

following is an example of one of our extramural GIS projects for the County. 

 Butler SWCD will update all named streams in the county for the Butler County GIS 
Department and other agencies interested in this information, most notably the BCDES and 
the Stormwater District.  The existing layer consists of ‘dumb data’ or fragmented lines 
digitized from other software programs.  The layer desperately needs to be assigned text 
values in at least two new attributes called ‘Name’ and ‘Principle_ Watershed’.  Butler SWCD 
will edit the current feature class by adding the nomenclature fields and modifying each 
individual segment of each individual known stream.   
 Members of the Butler SWCD have already done such a project using other line layers 
(contours to make Digital Elevation Models).  Individual stream names will be obtained from 
numerous credible sources such as 7.5’ USGS Quadrangles, the Butler County Soil Survey, 
and historical maps.  Our office has already obtained all 12 quadrangles from the USGS in 
digital format and converted them to the correct geographic coordinate system used by the 
Butler County GIS Department.  Principle watershed names will be obtained from data that 
our office has obtained and edited from the ODNR.  Again, this data has been re-projected to 
the correct coordinate system, making it extremely useful in this project. 
 This project will be completed within 18 months of reaching an agreement with the 
Butler County GIS Department.  It is estimated that the project will take approximately 250 
man-hours to complete over the aforementioned time frame.   
 Butler SWCD has a vested interest in this project for numerous reasons.  First and 
foremost, it helps bring awareness to streams.  Second, the data is useful by a potentially broad 
group of stakeholders, including watershed groups, schools, researchers, farmers, landowners, 
state and federal resource managers, etc...  Perhaps more than any other reason, Butler SWCD 
wants to have named streams in digital format for consultants, engineers, and developers who 
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may come to Butler County for data needed in site development.  Our past experiences 
indicate that named streams are given extra precaution and protection during development, 
and our office is in the business of protecting resources. 

 

 GIS software is inherently intended for geographers, social sciences, the 

physical/analytical and biological sciences, and even national defense.  But its uses can be 

seen in the modern business world and expanding exponentially in other sectors such as 

transportation.  Butler SWCD rode this wave at the right time as the learning curve has been 

shortened.  The absolute best way use the system is to start a project by asking a question 

which the local GIS can help answer.  In the future, I will help ensure that Butler SWCD 

moves from strictly a user mode to more of a creator/editor of geospatial data.  By doing this 

and finding more creative applications, Butler SWCD will start to be able to answer some 

critical questions to help it meet future goals.   Specifically, the District should be able to start 

asking ‘Where are the best places for a conservation practice?’ or ‘How does a particular 

project influence the receiving stream?’  These previously unanswerable questions will now 

be more feasible by using the data to meet basic matrix criteria and incorporate creative 

applications of the software.  
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VIII. CONCLUSION 

 

 The principles and applications described in this report should be used as a reference 

to students and professionals in such interconnected fields as stormwater management, 

erosion and sediment control, and water resource conservation.   As demonstrated, the 

underlying premise of this internship was to reduce non point source pollution from 

urbanizing watersheds in Butler County.  The actual job duties performed and projects that 

were undertaken during this internship were done so to achieve this vision and related 

objectives that provide the Butler County urban community with technical assistance and 

oversight on issues related to soil and water conservation.   Although progress was 

documented, a great deal of work remains.   

 To best fulfill goals in the long run, stormwater and its receiving streams must be 

viewed and managed with the same integrity as other valued water resources like 

groundwater, wetlands, or floodplains.  Only then, by actually managing stormwater as a 

resource, will the most significant source of non point source pollution in urbanizing 

watersheds be reduced.  This approach has most scientists, engineers, and professional 

resource managers convinced that better attenuation of stormwater at its source combined 

with biological and structural treatment of runoff are the most effective methods to protect 

receiving water quality.  However, political, financial and economic boundaries are always 

real limitations to ideal resource management.  The local initiatives described in this report 

were intended to promote conservation in urban watersheds while utilizing sound best 

management practices (BMPs) across these natural and geopolitical boundaries.  

 

 

 

 

 

 

 

 

 

 58



Concluding Thoughts and Remarks 

 Overall, the internship with Butler SWCD was challenging and rewarding; enabling 

me to obtain a greater appreciation for the need and complexity of conservation work in both 

agricultural and urban settings.  The single most outstanding benefit of my internship was that 

I was given the freedom to set my own course for how to accomplish individual and District 

goals while using my knowledge, skills, and abilities to make a difference at both the political 

and grassroots levels of conservation in Butler County.  Combining my technical and 

sometimes academic background with an ability to communicate with people, I feel that I 

became an effective resource manager, and educator, at both extremes.  From giving formal 

presentations to professional engineers, to advising the Butler County Department of 

Planning, to conducting streamwalks with middle school students; I was able to communicate 

and coordinate ideals of water resource management to different groups with oftentimes 

different agendas.    

 As a new employee, I worked diligently to demonstrate to my peers that I was 

competent as well as efficient in completing tasks.  I also tried to think ‘outside the box’ and 

provide the District with new or alternative paths to address age-old problems and framework 

for resolving new ones.  As a result, I think others viewed me as an asset and even credible 

resource. 

 The internship also taught me a great deal about the functionality of local government 

in addressing environmental problems.  Previous employment with the Ohio EPA and even at 

Miami University never taught me the importance of local planning, education and technical 

assistance in resolving many of the problems that I eventually encountered.  Many state 

mandates and federal regulations governing these problems are weakened unless local 

governmental ordinances are consistent and its employees possess the capacity to implement 

all three.  This is especially true when state and federal budgets are cut and personnel are 

stretched thin.  Local units of government are better structured to provide eyes in the field and 

ensure that conservation is implemented on the land.    

 Above all, however, the most important thing that I learned with respect to water 

resource management was that political and financial constraints often dominate the technical 

or scientific information available.  The Phase II Stormwater Programs was the most obvious 

example.  Incorporating policy changes or changing regulations require public hearings and 

 59



the approval of County Commissioners who are often influenced by powerful stakeholders 

groups such as the Homebuilders Association and the Ohio Valley Development Council.  As 

a result, the role of my position and the Butler SWCD often fell to educating those parties at 

the grassroots level or pursuing other avenues such as workshops or field days that promote 

messages of conservation in an alternate forum.  Furthermore, the greatest outcomes that I 

saw during my internship were not necessarily from measurable enhancements of water 

quality, but from the positive working relationship that all Butler SWCD’s programs 

demanded.  As I found in many of the projects that I worked on, but specifically with respect 

to the Phase II Stormwater Management Program; the fact that Butler SWCD is now able to 

sit at the same table as other, more powerful County agencies is a victory.  Our presence 

forces all entities to combine resources and work together to accomplish goals and objectives 

that may not have previously existed.   

 In all, I am pleased with my internship experience and humbled by the progress that 

Butler SWCD has taken with its youthful and energized staff.  There are a number of steps yet 

to be taken, but I am confident that my internship has helped the District pursue a path that 

will ensure they become a leader in Southwest Ohio, especially in terms of urban erosion 

control and stormwater management.   
  

IES Preparation for the Internship Experience  

 The Institute of Environmental Sciences (IES) core curriculum, public service project, 

and courses taken in the ‘Water Resource’ area of concentration helped prepare me to actively 

contribute and participate in all facets of the internship experience.  The classes that proved 

extremely useful were Surface Hydrology, Advanced Geographic Information Systems (GIS), 

Watershed Management, and Regional Land Use Capability Analysis.  While the courses in 

my area of concentration proved most useful, other core courses such as Environmental 

Statistics and Environmental Modeling have helped me set up research projects and methods 

needed for grants that I hope to obtain through Butler SWCD.   

 I felt most unprepared and uncomfortable dealing with the political atmosphere of 

Butler County, but that may be more a reflection of personal beliefs rather than any 

shortcoming with IES’s Environmental Policy class, although that class was clearly not 

geared for local policy.  One area where IES must seek improvement is technical course 
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offerings, both science-based and engineering.  Although I arrived with a strong background 

in hydrology, the internship demanded more background knowledge of environmental 

engineering, restoration design, and even planning.  I believe IES should try to get more into 

environmental engineering and environmental planning as well as provide course or class 

activities that expound on grant writing.  Nonetheless, the entire IES experience has already 

helped me in obtaining employment and it will aid in my professional and career 

development, despite the field that I inevitably pursue.   

 Perhaps more than any other graduate school experience, my assistantship as a 

Graduate Instructor in the School of Interdisciplinary Studies provided me with the 

confidence that was absolutely necessary to be an effective communicator in presenting to 

peers on both sides of the issues at hand.  I also feel that this experience forced me to obtain a 

greater understanding of what it takes to be an educator at all levels.  In all, I feel that my 

graduate education, combined with my assistantship, provided me with the framework 

necessary to succeed at this position and, hopefully, positions yet to come. 
 

Transferable Skills Attained 

 Employment with the Butler SWCD provided me with the opportunity to work in a 

professional atmosphere and apply my knowledge, skills, and abilities as I saw necessary to 

meet the goals of the District.  The position demanded independent thinking and goal setting, 

skills which are critical to any job, and it really provided me the freedom to address and 

resolve problems that I felt were most pertinent to the division in which I worked.  The 

position allowed me to work with an agency intimately committed to resolving environmental 

problems, and I feel that the opportunity truly enabled me to apply my academic background 

in a real-world setting.   

 The position primarily utilized my problem solving, public speaking and document 

writing skills, while strengthening other intangibles.  An important part of this job, and every 

job, is good written and verbal communication. As a project leader and plan reviewer, it was 

important for me to develop clear communication with all stakeholders.  I had to make 

concise, effective revisions to site plans as well as relay upcoming changes and new 

breakthroughs in regulations during formal presentations.  Groups and subgroups that I 

worked with, such as Project SIGNs and the Ohio Stormwater Taskforce, also allowed me to 
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practice verbal communication and professional meeting organization.  Perhaps more than 

any other skill attained, this internship required me to multi-task and prioritize those tasks 

accordingly.   To better adapt this skill, I realized early on the importance of improving my 

capacity to undertake multiple tasks in order to compensate for a demanding schedule.    

 My computer skills were also enhanced.  I gained valuable experience with databases 

and geographic information system (GIS) software as well an increased ability to modify 

websites and create web pages on a local server.  I worked extensively with the most recent 

version of Arc View GIS (9.0) and even created and modified personal geodatabases on the 

county server.  I also worked with specialty software for conservation projects, including 

UrbanSite and NRCS’s Toolkit.  Of course, I also made use of standard software programs 

such as Microsoft Access, Excel, PowerPoint and Word.   

  One of the most valuable skills that I attained was working for the government and 

obtaining a greater understanding of the regulations surrounding water resource management.  

I was constantly exposed to Clean Water Act (CWA) regulations, specifically regarding 

nationwide permits under Section 404 and 401.  I improved my understanding of the Ohio 

NPDES Stormwater and Permit Program as well as stipulations of the Safe Drinking Water 

Act (SDWA).  Interestingly, I got to observe several of my colleagues testify before the Ohio 

State Senate on behalf of H.B. 411, and I learned a great deal about the legislative process 

leading up to the formation of administrative code.  Whether working for the government or a 

private consulting firm, a strong understanding of the rules and regulations surrounding the 

problems in which one is involved is always necessary.   

 Finally, the internship taught me the value of interdisciplinary partnerships.  

Environmental problems are rarely solved alone, and almost every project that I worked on 

demanded the collaboration of numerous parties in order to successfully complete.  From 

private consultants to watershed groups, this position helped me form multiple partnerships 

across the public and private sector that I believe will only help Butler SWCD meet goals and 

complete projects in the future.  For seemingly every project, and its underlying problem, I 

found that there are usually other stakeholders or groups that have experienced the same 

problem from a different angle.  This internship taught me the value of tapping those 

resources, and reaching out to form partnerships may not have previously existed.     
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APPENDIX I.  Position-Relevant Excerpts from Annual Plan of Operation 
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APPENDIX II.  Key Stakeholder Concerns 
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APPENDIX III. Example Plan Review 
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APPENDIX IV.  Example Notice of Violation Major 
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Example Notice of Violation (Minor) 
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APPENDIX V.  Site Development Process through the Butler SWCD 
 
BUTLER SWCD 
The URBAN 20-STEP PROGRAM 1 

FLOWCHART w/ Regards to Erosion and Sediment Controls (ESCs) 
 
1.) Developer hires Engineer/Surveyor to subdivide land and design preliminary plat 
2.) Developer acquires land zoned Residential, A-1, or R-PUD or goes through zone 

change approval from Planning Commission  
3.) Preliminary Plat reviewed by all County agencies 
4.) Approval Granted or Denied at Planning Commission Meeting on 2nd  Tuesday of 

every month.  Geotechnical reports or soils reports may be requested 
5.) If approved, go to 6.  If denied, go to 2 
6.) Construction drawings designed by an Engineer consultant.  Must be submitted to 

Planning Department, who then sends copies to all reviewing agencies (BCEO, 
BCDES, SWCD, B&Z, H, TWP, Plat) 

7.) Developer must apply for all necessary permits.  Regarding sediment and erosion 
control, permit coverage must be obtained under the Ohio EPA’s National Pollutant 
Discharge Elimination System (NPDES) General Permit for Storm Water Associated 
with Construction Activities (OHR00002).    Butler County Subdivision Regulations 
Article VII Section 7.04 (A) states that the Butler SWCD must also approve a permit 
prior to any earth-disturbing activities.  

8.) Construction drawings must have an erosion and sediment control plan, AKA the 
Stormwater Pollution Prevention Plan (SWPPP), with a detail sheet and a grading plan 
to comply with County and NPDES regulations.  These are usually 2-3 pages of the 
plans. 

9.) Grading and ESC plan are reviewed by Butler SWCD. 
10.) Upon approval, developer and contractor hold preconstruction meeting with BSWCD 
11.) Revisions from all county agencies are made to construction drawings.   
12.) Construction activities may commence on site 
13.) Inspections during construction phase begin. Violations noted.  Violations may result 

in a formal letter, inspection report sent to the developer or verbal notification to 
developer or contractors on site  

14.) Follow-up Inspections are performed until compliance status reached  
15.) Final Plat approval is granted from Planning Commission somewhere between 10-13  
16.) Once at final grade, temporary or permanent seeding must be established within 7 

days.   
17.) Before site/section is recorded, approval is needed from Butler SWCD on all erosion 

controls 
18.) Plat is recorded, signed by Commissioners and lots are sold 
19.) Individual lot inspections are needed (Building & Zoning, Butler SWCD) BCEO in 

the future. 
20.) Maintenance on erosion controls continues until all homes are built 
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APPENDIX VI.  Butler County Phase II Stormwater BMP Matrix 
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APPENDIX VII.   Storm Drain Labeling Project 
 
Press Release 
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Newspaper Article 
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APPENDIX VIII.  Example Streamwalk Agenda 
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APPENDIX IX. Butler County Earth Moving Permit 

 
Application Process 
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Application 
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SWPPP Checklist 
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APPENDIX X.  Draft MOU with the Ohio EPA 
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APPPENDIX XI.  SW Ohio ESC Field Day  
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APPENDIX XII.  Urban Developments Newsletter 
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