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Section A

Executive Summary

Deerfield Township, Warren County, Ohio, a Municipal Separate Storm Sewer System (MS4), is
required to submit a storm water management plan (SWMP) in accordance with 40 CFR Part
122.32 and Ohio law. This document outlines the steps Deerfield Township is taking to maintain,
implement and enforce a SWMP designed to reduce the discharge of pollutants to the maximum
extent practicable, to protect water quality, and to satisfy the appropriate requirements of the
Clean Water Act (CWA) in accordance with the Ohio EPA National Pollutant Discharge
Elimination System (NPDES) Phase Il Program. This SWMP addresses the six Minimum Control
Measures (MCMs) as required by state and federal regulations. The Notice of Intent (NOI) and the
original Deerfield Township SWMP were submitted before March 10, 2003.
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Section B

Program Background

Deerfield Township is the most populous township in Warren County, Ohio. The 16square mile
township is home to 38,600 residents. Deerfield Township is highly developed and contains five
major tributaries to the Little Miami River which establishes its eastern boundary. The area faces
unique storm water concerns which set it apart from most other Warren County townships. In
2003 it was determined that Deerfield Township would form a regional storm water district
under Ohio Revised Code 6119 to take responsibility for the Township’s compliance with Ohio
EPA’s permit and to address regional storm water concerns.

The Deerfield Regional Storm Water District (DRSWD) was formed at the end of 2003 and the
DRSWD Board convened in March of 2004. DRSWD has developed this SWMP to identify the
activities and procedures the District implements to meet its goals. Many of these activities are
mandated by CWA regulations or are otherwise supporting the Township’s NPDES Phase II
permit. Other activities, while not mandated, are necessary to advance the District’s goals of
addressing storm water concerns in Deerfield Township.

Most townships in Ohio rely solely on County agencies to maintain compliance with Ohio EPA’s
NPDES Phase II Permit and address storm water issues. DRSWD works with partner agencies at
Deerfield Township and Warren County to implement the Township’s SWMP. An organizational
table which identifies partner agencies responsible for implementing activities associated with
each of the program’s minimum control measures can be found in Appendix A. These Partner
Agencies communicate regularly with the DRSWD and provide progress reports at the end of
each year.

While this SWMP is the official management plan for the program, DRSWD and its partners keep
their websites up-to-date as a resource for its residents and businesses.

DRSWD:
https://www.choosedeerfield.com/government/stormwater/about-stormwater/
Deerfield Township:

https://www.choosedeerfield.com/

Warren County Engineer’s Office:

http://www.wceo.us/

Warren County Soil and Water Conservation District:
https://www.warrenswcd.com/

Warren County Combined Health District:
http://warrenchd.com/
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Section C

Legal Authority

The Township’s legal counsel has advised that Ohio townships lack the legal authority to
implement various aspects of the six minimum control measures. Consequently, Deerfield
Township is incapable of fully satisfying the Phase Il requirements without the assistance of other
entities. The DRSWD is charged with administering and coordinating the majority of this SWMP,
but it defers much of the program to its partner agencies at Warren County due to legal
constraints.

1. Permit Coverage Area

The SWMP covers all properties owned by the Deerfield Township Board of Trustees or
maintained by Deerfield Township and that lie within an “Urbanized Area” as defined by the U.S.
Census Bureau. In general, this includes all legal road rights of way maintained by the Township
and all Township owned facilities. A map of the affected road rights of way and a listing of the
affected facilities and other places of interest are attached as Appendix B.

2. Reporting Requirements

Deerfield Township will submit its required report annually. The report will include the status of
compliance with the permit conditions, and assessment of the appropriateness of the Best
Management Practices (BMPs) and progress toward achieving the measurable goals for each of
the six minimum control measures. A summary of the activities Deerfield Township will
undertake during the reporting cycle and any changes to BMPs or measurable goals and all
relevant data obtained during the reporting period.
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Section D

Storm Water Management Program Plan

The Plan outlines the six minimum control measures which are expected to result in reductions in
pollutants discharged in Deerfield Township, Ohio. The six minimum control measures will
address the water quality pollutants that are identified during the planning process. Each
minimum control measure will have four stages: planning, programming, implementation, and
maintenance. During the planning stage, water quality pollutants were identified, BMPs were
selected and programs and program materials were developed. During the Programming Stage,
the programs developed during the planning stage will be scheduled. Finally, the programs will
be implemented and once they are fully implemented, maintenance procedures will be adopted.

The six minimum controls are:
(1) Public education/outreach;

(2) Public participation/involvement;

(3) Illicit discharge detection/elimination;
(4) Construction site runoff control;

(5) Post construction runoff control;

(6) Pollution prevention/good housekeeping.

Deerfield Township is completely contained in the Little Miami River Lower Watershed. The
DRSWD has reviewed and evaluated the recommendations provided in the Little Miami River
Lower Watershed Total Maximum Daily Load (TMDL) report approved by U.S. EPA in the March
0f2011. The DRSWD’s Storm Water Management Program Plan includes several program
components that have been implemented to address sources of impairment to aquatic life and
recreation, including Construction Site and Post Construction Runoff Control measures to
mitigate sedimentation and siltation and an Illicit Discharge Detection and Elimination plan to
address and prevent illicit connections and discharges to the Township’s separate storm sewer
system.

1. Public Education and Outreach

Rationale Statement: The DRSWD will work in cooperation with the Warren County Soil and
Water Conservation District (WCSWCD) to provide education and outreach to at least 50% of the
Township’s population over each permit term, using at least one mechanism to target at least five
different storm water themes. The WCSWCD staff will serve as the lead agency on this Minimum
Control Measure. The DRSWD has in past years contributed to the Regional Storm Water
Collaborative to provide further outreach to the Township’s population.

The DRSWD and WCSWCD will focus its public education and outreach efforts on the following
target audiences:
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Township Residents
Students
Developers

Township Businesses

The DRSWD and WCSWCD will provide education and outreach on the following messages:

Watershed Awareness
Nutrification
Sedimentation
Hydromodification

Household Hazardous Waste

The DRSWD and WCSWCD will provide education and outreach utilizing the following
mechanisms:

school presentations

material distribution at local events

regular WCSWCD and DRSWD meetings

television-based outreach

web-based outreach

direct response to calls to the Township’s storm water hotline
storm drain labeling

stream signage

The DRSWD and WCSWCD will evaluate the public education and outreach BMPs annually during
the development of the Township’s Annual Report.

Minimum Measure Objective: Implement a public education and outreach program to distribute
educational materials to the community or conduct equivalent outreach activities about the
impacts of storm water discharges and steps the public can take to reduce pollutants in runoff.

BMP 1.1: Storm Water Material Distribution Mechanisms
Measurable Goals: Reach at least 20% of the Township’s population utilizing at least two (2)

public outreach mechanisms each program year.
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The DRSWD maintains an informational website for web-based outreach. This website also
contains program policy information, program documents, public meeting announcements and
updates the District’s progress toward addressing storm water issues. The DRSWD website can
be accessed at https://www.choosedeerfield.com/government/stormwater/about-stormwater/.

The DRSWD collaborates with WCSWCD to provide school presentations, distribute material at
local events and organize public involvement activities. The WCSWCD strives to reach as many
school aged children as possible with classroom presentations that are relevant to the curriculum
standards for water quality. Networking with local educators is done by distributing a brochure
of programs offered by the WCSWCD from which teachers and schools can schedule programs
(Appendix C). In addition, printed materials such as brochures are distributed out of the
WCSWCD office, at district booths at fairs and festivals, and are available for printing on websites,
all of which are tracked for reporting purposes.

Media outreach is available to 100% of the population of Deerfield Township. The DRSWD
partners with the Regional Storm Water Collaborative to provide television-based outreach as
well as to assist in providing web-based outreach. This technique educates the public about
potential sources of pollution, equips them to prevent and report pollution effectively, and offers
other valuable storm water messages. Television spots aired are reported by local stations on a
monthly basis. Website hits can be tallied upon request and are counted for an annual total each
year. Social media affords the ability to track very specific numbers such as views, comments, and
likes for posts while reaching a large and local audience.

BMP 1.2: Storm Water Program Support Mechanisms
Measurable Goals: Maintain DRSWD website. Continue to participate in regional partnerships.
Provide residents access to resources to call and report storm water pollution violations.

The DRSWD provides information to the public at its regular Board Meetings, maintains
partnerships with its partner agencies and the Regional Stormwater Collaboration, and provides
direct responses to calls about general drainage issues.

The DRSWD also coordinates with the WCSWCD to provide information to the public at its
regular meetings.

DRSWD provides a list of contacts and hotlines for public reporting of storm water pollution and
other relevant topics including general drainage issues, other discharges, spills, or pollution,
leaking HSTSs, and sediment and erosion control issues. The list is located on the DRSWD
website.

BMP 1.3: MS4 Identification Measures

Measurable Goals: Continue to provide drain stenciling or tagging on new storm inlets within the
Township. Maintain signage at strategic crossing locations along all streams throughout the
Township, inspecting each crossing once each program year.

The DRSWD inspects and maintains stream signage throughout the Township.

The DRSWD partners with WCSWCD to facilitate storm drain labeling.
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BMP 1.4: Evaluate Public Education and Outreach BMPs
Measurable Goals: Confirm whether the measurable goals associated with Public Education and
Outreach BMPs are relevant, quantitative, and achievable at the end of each program year.

The DRSWD evaluates the SWMP BMPs and measurable goals while preparing the annual report
each program year.

2. Public Participation/Involvement

Rationale Statement: The DRSWD continues to work in cooperation with the WCSWCD to
support at least five public participation and involvement activities over the permit term. For
DRSWD to capitalize on readily available resources, WCSWCD staff will serve as the lead agency
on this MCM.

The DRSWD and WCSWCD will focus its public education and outreach efforts on the following
target audiences:

= Township Residents
®= Homeowners Associations
= Township Businesses

The DRSWD and WCSWCD will provide public participation and involvement opportunities
utilizing the following mechanisms:

®= hold regular WCSWCD and DRSWD meetings

= address private property storm water issues within the Township

= implement stream clean-up events with educational components

= advertise public involvement opportunities through outreach mechanisms

The DRSWD and WCSWCD will evaluate the Public Involvement and Participation BMPs annually
during the development of the Township’s Annual Report. This evaluation could include revisions
or updates to the SWMP. WCSWCD will continue to track the number of residents attending
public meetings and participating in involvement activities.

Minimum Measure Objective: Involve stake holder groups, including local governments,
businesses, and citizens, in making decisions about storm water management priorities and
programs.

BMP 2.1: Public Involvement Mechanisms

Measurable Goals: Hold monthly meetings to educate the public of local storm water issues and
provide a forum for public input. Address private property storm water issues within the
Township in accordance with new DRSWD Code of Regulations last modified in late 2017.
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The DRSWD holds monthly meetings and administers a program to catalog, rank, and address
private property storm water issues. Interested parties are notified of these meetings and of the
opportunity to serve on the DRSWD board through information provided on the District website.

DRSWD has established a set of Criteria for Assistance outlining the types of projects eligible for
District assistance including facilities in public-use easements or facilities which carry public
storm water. Members of the public may fill out a Request for Assistance form, available through
the DRSWD website, to request funding for capital improvement projects outlined in the Criteria.

BMP 2.2: Public Participation Mechanisms
Measurable Goals: Work with community groups to support one public participation activity
each year. Advertise through at least one public education and outreach mechanism.

The DRSWD works with the WCSWCD to implement a public participation activity each year as
well as advertise the event in one of the District’s outreach mechanisms. The activities hosted for
public participation include such things as stream clean-ups, rain barrel workshops, and other
activities as requested.

BMP 2.3: Evaluate Public Participation and Involvement BMPs
Measurable Goals: Confirm whether the measurable goals associated with Public Participation
and Involvement BMPs are relevant, quantitative, and achievable at the end of each program year.

The DRSWD evaluates the SWMP BMPs and measurable goals while preparing the annual report
each program year.

The DRSWD evaluates the effectiveness of work performed under these BMPs at targeting a
broad and diverse audience of Township residents, developers, industries, and businesses.

3. lllicit Discharge Detection and Elimination

Rationale Statement: The DRSWD continues to work to implement a storm water illicit
discharge detection and elimination program including an initial dry-weather screening of all
storm water outfalls over the permit term and establishing priorities and specific long-term
system-wide surveillance of the Township’s MS4. The DRSWD will work in cooperation with the
Warren County Engineer’s Office (WCEO) to maintain and annually update a comprehensive
storm sewer system map. The DRSWD will serve as the lead agency on this MCM.

For each permit term, the DRSWD performs a dry weather outfall screening. In accordance with
the District’s Illicit Discharge Detection and Elimination Plan the field staff screen each outfall
during dry weather conditions and use the District's MS4 map to trace flow observed at each
outfall to determine its source. The DRSWD reports all identified illicit discharges to the Warren
County Combined Health District (WCCHD), or other applicable enforcement agency.

The DRSWD works with WCCHD, which is the regulatory agency for illicit discharges in the
Township, to regularly track and inspect HSTSs and storm water outfalls as part of their
Environmental Health Program. The District will track complaints and forward information about
illicit discharges as it becomes available.
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The DRSWD will evaluate the Illicit Discharge Detection and Elimination BMPs annually during
the development of the Township’s Annual Report. This evaluation could include revisions or
updates to the SWMP.

Minimum Measure Objective: Maintain a comprehensive map of the storm drain system,
establish, and carry out procedures to identify and remove illicit discharges, establish legal
authority for enforcement actions, and encourage public education and involvement in
eliminating illicit discharges. (Illicit discharges are defined as any discharge not entirely
composed of storm water and are considered “illicit” because MS4s are not designed to accept,
process, or discharge such non-storm water waste.)

BMP 3.1: Ordinance or Other Regulatory Mechanism
Measurable Goal: Report all relevant illicit discharges to the WCCHD or other applicable
enforcement agency.

If an illicit discharge is identified, as the regulatory agency, WCCHD will be notified to take any
necessary enforcement actions on behalf of the District.

[llicit discharges are prohibited by the Ohio Revised Code Chapter 3718, Ohio Administrative
Code Chapter 3701-29, and by the “Warren County Combined Health District Sewage Treatment
System Regulations.”

BMP 3.2: Develop a storm sewer system map

Measurable Goal: Maintain a storm sewer map showing all pipes, structures, outfalls, detention
basins, and the names and locations of surface water of the state within the Township within the
permit term. Develop and prioritize for inspection a list of outfalls for follow-up inspections for
the permit period.

The storm sewer map of Deerfield Township is maintained and updated with support from
WCEO. The map is used as a resource for ongoing illicit discharge detection and elimination
efforts.

BMP 3.3: Create a map of the home sewage treatment systems
Measurable Goal: Maintain an up-to-date Home Sewage Treatment System (HSTS) map.

The HSTS map for the District has been completed and will be used as a resource for ongoing
illicit discharge detection and elimination. Using the HSTS map, the District will be better able to
identify problem areas and will work with the WCCHD, as the enforcing agency, on a case-by-case
basis to correct these problems.

The DRSWD utilizes resources provided by WCEO and WCHD to update and maintain the HSTS
mapping for Deerfield Township.

BMP 3.4: IDDE Plan

Measurable Goals: Confirm whether the measurable goals associated with Illicit Discharge
Detection and Elimination BMPs are relevant, quantitative, and achievable at the end of each
program year.
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The DRSWD evaluates the SWMP BMPs and measurable goals while preparing the annual report
each program year.

BMP 3.5: Dry-Weather Screening of Outfalls

Measurable Goal: Continue to identify non-storm discharges to the Township’s MS4 throughout
the five-year permit term. Cooperate with appropriate enforcing agencies to eliminate all
identified illicit discharges. Maintain a hotline for citizens to report illegal dumping and
suspicious discharges. Provide hotline phone number to residents in at least one education and
outreach publication.

The DRSWD performs an initial dry-weather screening for each permit term and is
responsible for performing follow-up inspections. The DRSWD also provides a hotline
resource for citizens to report suspicious discharges, spills, or potential pollution. The
DRSWD provides the hotline phone number on its website.

The DRSWD partners with WCCHD and other applicable enforcement agencies to take
enforcement action against the sources of illicit discharges to the Township’s MS4. If an
illicit discharge is identified, as the regulatory agency, WCCHD will be notified to take any
necessary enforcement actions on behalf of the District.

4. Construction Site Runoff Control

Rationale Statement: The DRSWD works in cooperation with WCSWCD to maintain a
construction site storm water control program including a pre-construction storm water
pollution plan review of all projects which include construction activities that result in a land
disturbance of greater than or equal to one acre, initial site inspections, and monthly follow-up
inspections. The WCSWCD will serve as the lead agency on this MCM - significant assistance from
WCEDO is also anticipated with regard to post-construction stormwater plan reviews.

Deerfield township, as a unit of Warren County, is subject to all Warren County rules and
regulations for construction site runoff control measures. Therefore, enforcement occurs at a
county level for this MCM. Warren County’s Construction Site Runoff Control program comes
directly from the “Warren County Erosion and Sediment Control Regulations” (Appendix D)
adopted by the Warren County Commissioners February 5th, 2019. These regulations were
written to comply with the Ohio EPA General Construction Permit in effect at the time of
adoption. These regulations are enforced by the equivalent of two full-time staff people at the
WCSWCD.

The DRSWD, WCSWCD and WCEO will perform reviews of all applicable site plans each program
year. As the regulating and enforcing agencies for the Warren County Construction Site Runoff
Control Program, WCSWCD reviews the storm water pollution prevention plans for erosion and
sediment control on all applicable sites while the WCEO reviews storm water calculations and
post-construction BMP plans as described in section five of this plan. Inspections are done
monthly on active sites using a web-based inspection form (Appendix E) which generates a
maintenance letter based on how the inspector fills out the form (Appendix F).
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Minimum Measure Objective: Maintain, implement, and enforce a program to reduce pollutants in
storm water runoff to the small MS4 from construction activities that result in a land disturbance
of one (1) or more acres.

BMP 4.1: Ordinance or Other Regulatory Mechanism
Measurable Goal: Support and enforce regulations for all required projects.

The DRSWD relies on WCSWCD to support and enforce regulations on all required projects.

BMP 4.2: Sediment and Erosion Control Requirements
Measurable Goal: Review, support, and enforce sediment and erosion control requirements.
Incorporate current version of Ohio EPA’s Construction General Permit into local regulations.

The DRSWD partners with WCSWCD to review, support, and enforce sediment and erosion
control requirements.

BMP 4.3: Complaint Process
Measurable Goal: Respond to all complaints within one week of receipt.

The DRSWD coordinates with WCSWCD to respond to all complaints.

BMP 4.4: Site Plan Review Procedures
Measurable Goal: Review all applicable site plans.

The DRSWD coordinates with WCEO and WCSWCD to review all applicable site plans each
program year.

BMP 4.5: Site Inspections Procedures
Measurable Goal: Continue to comply with inspection procedures outlined within the Warren
County Erosion and Sediment Control Regulations.

The DRSWD utilizes WCSWCD to perform erosion and sediment control site inspections.

BMP 4.6: Enforcement Procedures
Measurable Goal: Continue to implement escalating enforcement actions where projects violate
the rules and regulations.

The DRSWD coordinates with WCSWCD to take enforcement actions against projects violating the
rules and regulations.

5. Post Construction Runoff Control

Rationale Statement: The DRSWD will continue to work in cooperation with WCEO to maintain
a post-construction runoff control program including a pre-construction storm water pollution
prevention plan review of all projects which include post-construction controls, inspection of
post-construction controls, and the development of ongoing long-term operation and
maintenance plans. The WCEO will serve as the lead agency on this MCM.

As an enforcing agency for this regulation, WCEO currently administers the post-construction
storm water management program for Deerfield Township. This program addresses storm water
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runoff in new development and redevelopment by requiring storm water retention or detention
in accordance with the standards set forth by the regulations, “Warren County, Ohio Rules and
Regulations for the Design of Sewer and Stormwater Management Systems” (Appendix G).

Minimum Control Objective: Maintain, implement, and enforce a program to address storm water
runoff from new development and re-development projects that disturb one (1) or more acres of
land.

BMP 5.1: Ordinance or Other Regulatory Mechanism
Measurable Goal: Utilize the County’s Stormwater Management Systems Regulations to require
post-construction BMPs per the applicable design criteria set forth in those regulations.

The DRSWD cooperates with WCEO as an enforcing agency to implement and enforce these
regulations.

BMP 5.2: Post-Construction Requirements
Measurable Goal: Maintain compliance with the Warren County Rules and Regulations for the
Design of Sewer and Stormwater Management Systems.

The DRSWD has an agreement with WCEO and WCSWCD to implement and enforce these
regulations.

BMP 5.3: Site Plan Review Procedures
Measurable Goal: Implement the newly developed pre- and post-development release rate tables
and hydrographs during the site plan reviews of all applicable sites within the Township.

The DRSWD developed pre- and post-development release rate tables and hydrographs as part of
the Township’s storm water master plan for application in site plan reviews. These release rate
tables are available in Appendix H.

The DRSWD cooperates with WCEO as an enforcing agency for this regulation, to perform site
plan reviews. The post-construction BMPs that are approved for use come from the State’s
approved list and are described throughout the current Ohio EPA Construction General
Permit. Further specifications are included in the Ohio Department of Natural Resources
Rainwater and Land Development manual.

BMP 5.4: Site Inspection Procedures
Measurable Goal: Perform inspections on all applicable sites.

The DRSWD coordinates WCSWCD, as an enforcing agency for this regulation, to perform site
inspections on post-construction BMPs and issue maintenance need letters. The WCSWCD in
cooperation with the WCEO inspects all post-construction storm water BMPs on a biennial basis,
or yearly if the BMP is designed to treat storm water quality. The inspection history and location
of all BMPs in managed in a GIS database that includes photographs of the BMPs, as-built
information, and recommended maintenance comments.

BMP 5.5: Enforcement Procedures
Measurable Goal: Enforce the Rules and Regulations as applicable.
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The DRSWD cooperates with WCEO to enforce the rules and regulations for post-construction
standards during the plan review stage, throughout construction, and prior to releasing a
project’s bond. WCSWCD, as the enforcing agency for these rules and regulations, is the
designated authority to issue letters of enforcement after inspection of BMPs. Following the
inspections letters are generated and sent to property owners for all BMPs that require
maintenance (Appendix F).

BMP 5.6: Long-Term Operations and Maintenance (0&M) Plans and Agreements
Measurable Goal: Develop long-term O&M plans for all applicable sites.

The DRSWD cooperates with WCEO, as the enforcing agency for existing county regulations, to
enforce the development of long-term O&M plans for applicable sites. Long term operation and
maintenance of the storm water system is addressed in the Warren County Subdivision
Regulations whereby, “The developer of any subdivision with a storm water system must provide
the Regional Planning Commission with written evidence of a perpetual maintenance agreement
and the manner in which it is to be funded” (pg. 60). In addition, as-builts are required for all
components of the storm water system before the project’s bond is released from the WCEO.

6. Pollution Prevention/Good Housekeeping

Rationale Statement: The DRSWD will continue to work in cooperation with Deerfield Township
to maintain a pollution prevention and good housekeeping program including an annual
employee training effort. The Township will serve as the lead agency on this MCM.

The DRSWD and the Township developed Storm Water Pollution Prevention Plans (SWPPPs) for
Township facilities and implemented a training program to educate Township employees in good
housekeeping practices. The DRSWD and the Township will continue to track waste disposal,
road salt, pesticide and herbicide usage and fertilizer usage. The Township does not own or
operate any facility subject to the Ohio EPA Industrial Storm Water Permit.

Minimum Measure Objective: Continue the ongoing development and implementation of an
operation and maintenance program that includes a training component and has the ultimate
goal of preventing pollutant runoff from municipal operations.

BMP 6.1: Training program for public employees of the Township
Measurable Goals: Provide storm water management education to 100% of Public Works
Employees.

The DRSWD works with the Township to educate its employees.

BMP 6.2: Develop a pollution prevention plan for facilities subject to the program
Measurable Goals: Implement inspections procedures for Township facilities and track waste
disposal.

The DRSWD works with the Township to inspect its facilities.

BMP 6.3: MS4 Maintenance
Measurable Goals: Maintain the Township’s MS4 within the right-of-way.
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The DRSWD partners with the Township and Warren County to maintain infrastructure within
their respective right-of-way.

BMP 6.4: Incorporate the use of road salt storage control and implement road salt
alternatives for roadway de-icing
Measurable Goals: Work to minimize salt usage while maintaining road safety.

The DRSWD works with the Township to identify appropriate alternative roadway de-icing
approaches.

BMP 6.5: Pesticide and Herbicide Usage
Measurable Goals: Minimize pesticide and herbicide application.

The DRSWD works with the Township to apply pesticide and herbicide appropriately.

BMP 6.6: Fertilizer Usage
Measurable Goals: Minimize fertilizer usage at Township Parks.

The DRSWD works with the Township to apply fertilizer appropriately.

BMP 6.7: Street Sweeping
Measurable Goals: Track amount of material collected and disposed of for each street sweeping
event.

The DRSWD conducts annual street sweeping.

BMP 6.8: Flood Management Projects
Measurable Goals: Undertake flood management projects within the purview of the Township’s
Public Works Department.

The DRSWD works with the Township to undertake flood management projects within the
Township right-of-way.
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APPENDIX A

Deerfield Regional Storm Water District Organizational Chart



OChicEPA SMALL MS4

ANNUAL REPORT FORM

State of Ohio Environmental Protection Agency

Include or attach a Table of Organization. Indicate who (name and contact information) is responsible for overall management and implementation of your program,
and if different, each minimum control measure of your program. Identify how development and implementation across multiple positions, agencies and
departments occur. Also, identify any Memorandum of Understandings (MOUs) or other such agreements that exist.

MS4 Table of Organization Deerfield
Township, Ohio

Dennis Murray | WCCHD - 513-695-2941; dennis.murray@co.warren.oh.us
Chuck Petty | WCEO - 513-695-3301; pettce@co.warren.oh.us

Jeff Thomas | Deerfield Twp - 513-701-6958; jthomas@deerfieldtwp.com
Molly Conely WCSWCD - 513-695-3085; molly.conely@co.warren.oh.us




APPENDIX B

Map of Affected Township Roads
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DISCLAIMER: The provider makes no warranty or representation with respect to this
information, its quality or suitability for a particular purpose. This information is provided AS IS,
and the requester assumes the entire risk as to its quality and suitability.

1:18,000

The provider shall have no liability for any other information, programs or data used with or ‘HH:“_1
combined with the requested information, including the cost of recovering information.

programs or data Mile

The provider will not be liable for direct, indirect, incidental, or consequential damages
resulting from any defect in the information,

Date of Last Revision: July 2019
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APPENDIX C

Brochure of Programs Offered by WCSWCD



Free Classroom Programs
Kindergarten

Fishing Fun

Learning Objective: Fish live in the stream and need clean
water.

Activity: Listen to a story while observing how fish are affected
by changes in stream water quality. Then have a chance to "fish"
for types of fish found in Ohio.

Bob and Otto

Learning Objective: Worms are alive, live in the soil, eat
decaying leaves, and help plants grow.

Activity: Students are read a book and then get to visit with
some live worms.

Dress like a Beaver

Learning Objective: Students learn about busy beavers.
Activity: Learn about a beaver’s habitat and adaptations by
dressing like a beaver.

Email:
melissa.proffitt@co.warren.oh.us
Website: www.WarrenSWCD.com



mailto:swcd@co.warren.oh.us
http://www.WarrenSWCD.com
mailto:swcd@co.warren.oh.us
http://www.WarrenSWCD.com

Free Classroom Programs- First Grade

How Many Bears Can live in this Forest? Learning
Objective: Living things have basic needs; humans and
seasonal change can impact the availability of resources.
Activity: Learn about bears by playing a game where students
must find their food!

Ohio Habitats Learning Objective: Living things interact
with their physical environment.

Activity: Students will learn Ohio’s habitats and will place
animals in their rightful habitat.

Gobble Gobble Learning Objective: Living things have
certain characteristics and use body parts to seek resources.
Activity: Students learn about a turkey’s habitat, predators,
and make a turkey call.

Henry the Great Blue Heron Learning Objective: Living
things have certain characteristics and use body parts to seek
resources.

Activity: Henry the Impatient Heron is read and students learn
about beak adaptations in birds.

Email: melissa.proffitt@co.warren.oh.us
Website: www.WarrenSWCD.com
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Free Classroom Programs— Second Grade

Water Cycle Game (Large space recommended)
Learning Objective: Water moves in a continuous cycle;
students relate terms with properties of water.

Activity: Students map their journey in the water cycle with
beads.

Fossils Learning Objective: Some kinds of individuals that
once lived on Earth have completely disappeared.

Activity: Observe fossils from rock layers and make a fossil
imprint to take home.

Wiggling Worms Learning Objective: Earthworms cause
changes to the soil which impacts other living things.
Activity: Students make observations about live earthworms.

Beaver Builders Learning Objective: Students learn about
nature’s best engineer, the American beaver.

Activity: Learn about physical and behavioral adaptations of
beavers, and how they change their environment.,

Miranda the Fish Learning Objective: Human activity can
change environments and affect other living organisms.
Activity: Journey with Miranda down the river and see how
pollution can harm her home.

Email:melissa.proffitt@co.warren.oh.us
Website: www.WarrenSWCD.com
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Free Classroom Programs — Third Grade

Soil Particles Learning Objective: Students learn that Earth’s
non-living resources have specific properties.

Activity: Students investigate soil particles and learn about the
composition of soil through a story and hands-on activities.

Geology Stations Learning Objective: Rocks have unique
characteristics.

Activity: Students are given rocks and must determine which type
of rocks they have.

Toil for Oil Learning Objective: Explore Ohio’s renewable vs.
nonrenewable resources and relate to conserving our limited
resources that are used for energy.

Activity: Students experience the increasing difficulty of extracting
a limited, nonrenewable resource over several years and will con-
sider and discuss renewable energy sources.

No Water off a Duck’s Back Learning Objective: Oil is

a non-renewable natural resource. Oil spills can occur with the
transportation and drilling for this natural resource, and have
negative environmental consequences.

Activity: Students learn about how oil spills affect ecosystems
and wildlife. They investigate different techniques to clean up
waterfowl affected by an oil spill.

Buzzy, Buzzy Bee Learning Objective: Learn about life cycles
as well as physical and behavioral traits of organisms.

Activity: Be reacquainted with a famous pollinator, why we need
them, and play a bee game.

Animal and Plant Addresses
Learning Objective: Plants and animals
have physical features that they associate
with the environments in which they live.
Activity: Students compete by guessing
an animal based on life cycle and
adaptations clues.

Email: melissa.proffitt@co.warren.oh.us
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Free Classroom Programs— Fourth Grade

Stream Ecosystem Learning Objective: Insects found or not found in the
stream are water quality indicators. Activity: Students learn about how they
impact water quality by finding insects in a simulated stream.

Erosion/Stream Table (needs lab space) Learning Objective: Geologic
processes affect change on the Earth’s surface.

Activity: A Riverlab stream model is used to illustrate different erosion and
deposition processes on a natural landscape. This may also be borrowed.

Earth Formations Learning Objective: Environmental changes, like
weathering or erosion, can be constructive, destructive or even neutral.
Activity: Students visit five stations and conduct erosion, weathering, physical
and/or chemical change experiments.

Topographic Maps Learning Objective: Learn about geologic history,
including processes like glacial movement that changed the Earth’s surface.
Activity: Students analyze a topographic map of their school’s location and
conduct an activity with contour lines.

Fossils Learning Objective: Fossils provide a point of comparison between
the types of organisms that lived long ago and those that exist today.

Activity: Observe fossils from rock layers and compare structures on different fossils
through a "mystery" game based on scientific observation!

Here Today Gone Tomorrow

Learning Objective: Learn about the life of

Ohio animals that have disappeared, are endangered
or threatened. Activity: Students will learn about
animals that are in trouble and get to touch some
animal skins. (In the fall, we can focus on bats.)

Email: melissa.proffitt@co.warren.oh.us
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Free Classroom Programs— Fifth and Sixth Grade
Grade S

Decomposers Learning Objective: Students learn about the decomposer food
chain. Activity: Students discover nature’s sanitation crews and why they are
important. Students will also get to take a look at some composting worms that are
hard at work.

Energy Pipeline Learning Objective: Energy flows through the ecosystem
in one direction from plants to decomposers. Activity: Students play a game that
demonstrates the interactions of organisms resulting in the flow of energy
throughout ecosystems.

Shop Till You Drop! Learning Objective: Choices people make have both
present and future consequences.

Activity: Students experience how resources are distributed and used by different
people based on access to wealth. Then, they will discuss solutions to address the
environmental impacts and to help alleviate poverty.

Links in a Chain Learning Objective: Discover that a stream ecosystem is
diverse and supports many different species. Stream life is linked together in a food
chain. Activity: Teams of students compete in a relay race to build a stream food
chain with links of different species.

Grade 6

Soil Computer Lab Learning Objective: Students learn about mapping soils
by using the Web Soil Survey to access geological and properties of soil types.
Activity: Students learn about soil types around them, reasons to study soil, and
become scientists by mapping soil with the on-line Web Soil Survey.

Soil Testing Learning Objective: Students use a dichotomous key to test soil.
Activity: Students become soil scientists by investigating and testing soil
properties with a dichotomous key.

Soil Layers Learning Objective: Investigate the different soil horizons while
comparing the mineral composition; realize our need for soil conservation.
Activity: Students focus on the layers found in soil and glue soil horizons on a card
to take home.

Rock Cycle Game Learning Objective: Rocks form in different ways and have
specific properties. Activity: Students become minerals in the rock cycle and learn
about everyday uses of rocks and minerals.
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Free Classroom Programs— Seventh and Eighth Grade

Grade 7

Hydrological Cycle Game Learning Objective: Students learn about the
hydraulic cycle, pollution, and problems as pollution can move through the water
cycle. Activity: Students map their journey in the water cycle with beads and learn
about water quality issues that are happening around Ohio.

Groundwater Model Learning Objective: Water is collected, stored and
removed in groundwater as well as pollution that can contaminate water.
Activity: A groundwater model is used to show how water flows through rock and
what can contaminate the water.

Stream Field Trip Learning Objective: Students learn about water quality by
doing the following tests: pH, phosphate, nitrate, and macroinvertebrate collecting.
Activity: Students walk (or are bused) to a local stream to do water quality
testing.

Grade 8

Topographic Maps Learning Objective: Learn about geologic history,
including processes like glacial movement that changed the Earth’s surface.
Activity: Students analyze a topographic map of their school’s location and
conduct an activity with contour lines.

Sink Hole in a Cup Learning Objective: Students learn about karst formations
and sinkholes. Activity: Students make sinkholes and monitor changes.

Geology Table Learning Objective: Students learn about different geological
process and how a combination of constructive and destructive processes shape
Earth's surface. Activity: Students observe geological formations through an
interactive sand table.

Bottleneck Genes Learning Objective: Students learn about genetic diversity
within a population. Activity: Students do an activity calculating genetic diversity
in a population and track changes in that population.
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High School Envirothon Competition

The ENVIROTHON is designed to stimulate,
reinforce and enhance interest in the environment
and natural resources among high school
students. Students use critical thinking skills and
compete against other schools on the following
subjects: soils, forestry, wildlife, aquatic
ecology and current environmental issues
(CEI). In addition, the Envirothon encourages
cooperative decision-making and team building.

www.areaivenvirothon.org

Scholarships

Every year the Warren County Soil and Water
Conservation District Board of Supervisors sponsor
two scholarship programs for high school seniors.
High school students can also apply to receive a
Forestry and Wildlife Camp Scholarship.

Community Service Hours

Students can earn community service
hours in the following projects:

e Storm drain Tagging

e Stream Clean-Ups

e Environmental Education Volunteer —assist
staff with local events /programs/and booths

For more information on the Envirothon, scholarship programs
or scheduling a speaker contact:

Email: melissa.proffitt@co.warren.oh.us
Website: www.WarrenSWCD.com
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Free High School
Programs

Are you looking for a natural resource presenter or project?
We can come to your classroom to present the following:
Water quality /stream monitoring/macroinvertebrates

Watershed Protection

Ground Water

Soil/Erosion

Ohio Wildlife and Biodiversity
Sustainability

Topographic Maps

e Composting

Sediment Core Lab Learning Objective: To understand how scientists use
properties observed from sediment cores to recreate Earth’s history.

Activity: Students discuss current and historic climate changes; make sediment
core samples with sand, clay slurry, and carbonate; practice interpreting
different core samples.

Conscientious Consumers Learning Objective: Explore how consumer
choices can influence various global environmental problems and issues such as
climate change, water quality and use, sustainability, air quality, food produc-
tion and availability, deforestation, and loss of biodiversity. Activity: Students
practice how to research companies and labeling requirements; calculate
ecological footprints based on lifestyle choices.

Ecosystem IQ Learning Objective: Investigate physical/chemical restraints
on all biological relationships and systems. Discuss cyclic fluctuations around a
state of rough equilibrium. Address misconceptions of population growth
capacity, interspecies and intra-species competition for resources.

Activity: Play a "challenge" game where students listen to others' answers then
try to form a more concise answer addressing common ecological
misconceptions.

All programs and services are offered on a non-discriminatory basis without regard to
race, color, national origin, religion, sex, age, disability, marital or family status, or

political beliefs. Warren County Soil and Water Conservation District is not responsible
for rescheduling any canceled programs.

Warren County Soil and Water Conservation District
320 E. Silver Street,
Lebanon, Ohio 45036 We like you!
513-695-1337 Like us on Facebook.

Email: melissa.proffitt@co.warren.oh.us
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Thomas C. Spellmire
Water Conservation
Education Exhibit

Explore the following Topics Inside the Exhibit

Non Point Source, Point Source Pollution
Topographic Maps

Watersheds

Hypoxia, Eutrophication

Ground Water

Erosion

Land use and Land Management

Free to Warren
County Schools

All programs and services are offered on a non-discriminatory basis without regard to
race, color, national origin, religion, sex, age, disability, marital or family status, or

political beliefs. Warren County Soil and Water Conservation District is not responsible
for rescheduling any canceled programs.

Warren County Soil and Water Conservation District
320 E. Silver Street,
Lebanon, Ohio 45036 We like you!
513-695-1337 Like us on Facebook.
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Ohio Science Standards and

Model Curriculum Content Statement -

Program

Kindergarten

Weather changes are
long-term and short-
term.

The moon, sun, and
stars are visible at
different times of the
day.

Objects and materials
can be sorted and
described by their
properties.

Some objects and
materials can be made
to vibrate to produce
sound.

Living things are
different from
nonliving things.
Living things have
physical traits and
behaviors, which
influence their
survival.

Fishing Fun

Bob and Otto

Dress Like A
Beaver




Program

Grade 1

The sun is the
principal source of

energy.
The physical
properties of water
change.

Ohio Science Standards and
Model Curriculum Content Statement -

Properties of objects
and materials can
change.

Objects can be
moved in a variety of
ways, such as
straight, zigzag,
circular and back and
forth.

Living things have
basic needs, which are
met by obtaining
materials from the
physical environment.
Living things survive
only in environments
that meet their needs.

How Many Bears
Can Live in this
Forest?

Ohio Habitats

Gobble Gobble

Henry the Great
Blue Heron




Ohio Science Standards and

Model Curriculum Content Statement -
Grade 2

e The atmosphere is made|e Forces e Living things cause changes
up of air. change the on Earth.

e Water is present in the motion of |e Some kinds of individuals
air. an object. that once lived on Earth

e Long and short-term have completely
weather changes occur disappeared, although they
due to changes in were something like
energy. others that are alive today.

Program

Water Cycle
Game

Fossils

Beaver
Builders

Wiggling
Worms

Miranda the
Fish




Ohio Science Standards and

Model Curriculum Content Statement -

Program

Grade 3

Earth’s nonliving
resources have

specific properties.

Earth’s resources
can be used for
energy.

Some of Earth’s
resources are
limited.

All objects and
substances in the
natural world are
composed of
matter.

Matter exists in
different states,
each of which has
different
properties.

Offspring resemble their
parents.

Individuals of the same kind
differ in their traits and
sometimes the differences
give individuals an advantage
in surviving and reproducing.
Plants and animals have life
cycles that are part of their
adaptations for survival in

Animal and
Plant
Addresses

X

Geology
Station

Toil for Oil

No Water Off
a Duck’s Back

Buzzy, Buzzy
Bee

Soil Particles

Monarch
Marathon
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Program

Grade 3
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Some of Earth’s
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Matter exists in
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each of which has
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parents.
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differ in their traits and
sometimes the differences
give individuals an advantage
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Plants and animals have life
cycles that are part of their
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Animal and
Plant
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X

Geology
Station

Toil for Oil

No Water Off
a Duck’s Back

Buzzy, Buzzy
Bee

Soil Particles

Monarch
Marathon




Ohio Science Standards and

Model Curriculum Content Statement -

Program

Grade 5

The solar system
includes the sun and all
celestial bodies that
orbit the sun. Each
planet in the solar
system has unique
characteristics.

The sun is one of many
stars that exist in the
universe.

The amount of change
in movement of an
object is based on the
mass of the object and
the amount of force
exerted.

Light and sound are
forms of energy that
behave in predictable
ways.

Organisms perform a
variety of roles in an
ecosystem.

All of the processes
that take place within
organisms require
energy.

Decomposers

Energy Pipeline

Drop!

Shop Till You

Links in a
Chain
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Grade 5

The solar system
includes the sun and all
celestial bodies that
orbit the sun. Each
planet in the solar
system has unique
characteristics.

The sun is one of many
stars that exist in the
universe.

The amount of change
in movement of an
object is based on the
mass of the object and
the amount of force
exerted.

Light and sound are
forms of energy that
behave in predictable
ways.
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ecosystem.

All of the processes
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organisms require
energy.

Decomposers

Energy Pipeline

Drop!
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Links in a
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Ohio Science Standards and

Model Curriculum Content Statement -

Program

Grade 7

The hydrologic cycle
illustrates the changing
states of water as it moves
through the lithosphere,
biosphere, hydrosphere,
and atmosphere.
Thermal-energy transfers
in the ocean and the
atmosphere contribute to
the formation of currents,
which influence global
climate patterns.

The atmosphere has
different properties at
different elevations and
contains a mixture of
gases that cycle through
the lithosphere, biosphere,
hydrosphere, and
atmosphere.

The properties of
matter are determined
by the arrangement of
atoms.

Energy can be
transformed or
transferred but is
never lost.

Energy can be
transferred through a
variety of ways.

Matter is transferred
continuously
between one
organism to another
and between
organisms and their
physical
environments.

In any particular
biome, the number,
growth, and survival
of organisms and
populations depend
on biotic and abiotic
factors.

The Hydrologic
Cycle

Groundwater
Model

Stream Field
Trip

Macro-
Invertebrate
Mayhem
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Grade 8

The composition and
properties of Earth’s
interior are identified by
behavior of seismic
waves.

Earth’s crust consists of
major and minor tec-
tonic plates that move
relative to each other.

A combination of
constructive and
destructive geological
processes formed
Earth’s surface.
Evidence of the
dynamic changes of
Earth’s surface through
time is found in the
geological record.

Forces between
objects act when the
objects are in direct
contact or when they
are not touching.
Forces have
magnitude and
direction.

There are different
types of potential
energy.

Diversity of species
occurs through
gradual processes
over many
generations. Fossil
records provide
evidence that
changes have
occurred in number
and types of species.
Reproduction is
necessary for the
continuation of every
species.

The characteristics of
an organism are a
result of inherited
traits received from
the parent(s).

Topographic
Maps

Geology Table

Bottleneck Genes




High School

1ssues

Ohio Science Standards and
Model Curriculum Content Statement -

. Earth Systems: |« .Minerals
Interconnected |« Igneous,
spheres of metamorphic,
Earth and

. Earth’s sedimentary
Resources rocks

. Global . Earth’s history
environmental |. Glacial
problems and geology

. Heredity

. Evolution

. Diversity and
interdependence
on life

. Cells




APPENDIX D

Deerfield Township Stormwater Managment Program Regulations




















































































APPENDIX E

Construction Site Inspection Form



Construction Site Erosion and Sediment Control Inspection

Inspector: IDate: Weather:

Project name: Municipality:

Type of inspection: Pre-con (1 Routine [1 Follow up [ Photo(s): [
Inspection Checklist

BMP/Activity

Maintenance
Needed (Y/N)

N/A | Comments/Recommendations
(ex: NOV, not installed,

Construction entrance

Perimeter Protection

Concrete Washout

Inlet Protection

Streets

Basins

e Skimmer

Stabilization

Fuel/Chemical Storage

Stock Piles

Dewatering

Conservation Areas

Tree Protection

Other

Additional comments:

Description of Action Taken

Name or Date

Verbal compliance with on-site contact

Written inspection sent to builder/owner

Follow-up inspection scheduled

Non-compliance resolved

Notice of Violation Sent

Second Notice of Violation Sent

Enforcement recommended (stop-work order)

Enforcement obtained/inspections suspended




APPENDIX F

Example Maintenance Letter



Warren County

Soil & Water

Conservation District

Contractor/ SWP3 Contact Date Sent
1234 Address here
City, State Zip Code

RE: First/Second Notice of Violation
Project Name
Project ###

Project Manager Name,

Warren County Soil and Water Conservation District (SWCD) conducted an erosion and sediment control inspection of Site Name, on
(Inspection Date) per the working agreement between Warren County SWCD and Deerfield TWP Stormwater District. The goal of the
inspection was to determine your site’s compliance with Ohio’s environmental laws and regulations found in Chapter 6111 of the Ohio
Revised Code (ORC) and Warren County Stormwater Regulations; Erosion Prevention and Sediment control found in Deerfield
Township Code of Regulations, Resolution No. 2006-42. At the time of inspection, we found that your site was in violation and requires
action.

Site Violations, Deficiencies and Maintenance Needs:
e Violation- Describe what you observed, add photos. If it’s a violation site when you sent a notice of inspection for said
violation. Cite GCP and/or Rainwater and Land Development Manual if needed
0 Corrective action request- What they need to do to be in compliance and a timeline if necessary. IE if it’s a general
maintenance item they get 3 days, if it's something with a basin they have 10 days. Most of these timelines can be
found in our active choice list.
e Maintenance needs- When it was found during this inspection but wasn’t quite at violation level yet. Describe what you
observed, add photos if you have them. Cite permit language or Rainwater and Land Development Manual as necessary.
0 Corrective action request- What they need to do to be in compliance and a timeline if necessary. IE if it’s a general
maintenance item they get 3 days, if it’s something with a basin they have 10 days. Most of these timelines can be
found in our active choice list.

Within 14 days of this letter, please provide documentation to Warren County SWCD of the actions taken, or a corrective action plan to
resolve the violations cited above. Failure to comply with Chapter 6111 of the Ohio Revised Code and/or Warren County Stormwater
Regulations may result in an administrative penalty or stop work order. If you have any questions regarding your violation, please call
us at 513-695-1337.

Respectfully,

4@0@0 Lors name

Warren County Soil and Water Urban Program
513-695-1337

Attached: Photos

CC: Beth Wilson- Warren County SWCD Urban Program Coordinator
Jeff Thomas- Deerfield Township Storm Water Manager

320 East Silver Street, Lebanon, OH 45036 | (P):513-695-1337 | (F):513-695-2923 | http://www.warrenswcd.com/


http://www.warrenswcd.com/

APPENDIX G

Warren County Rules and Regulations for the Design of Sewer and
Stormwater Management Systems
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Section 1 - Introduction

Section 1.1: Purpose

This Storm Water Design Manual shall be used as a technical resource and to document Warren
County’s standards to meet the requirements of the County storm water and erosion and sediment
control regulations. These should be considered minimum standards and certain conditions may
require exceeding these standards. The Ohio Department of Natural Resources “Rainwater and
Land Development” manual is a comprehensive source of general standards to use to avoid,
minimize, or compensate for impacts to water resources.

This Manual:

1. Establishes design standards that have been authorized by the Warren County Engineer’s
Office to facilitate compliance with local, state, and federal regulations.

2. Serves as a reference document for professional consultants in the design of storm system
infrastructure projects within Warren County.

3. Identifies standards to be used in the planning and design of storm water projects within
Warren County.

The Manual is not intended to serve as a step-by-step design methodology nor can this Manual
address every situation which may arise. The application of sound engineering/surveying principles
and judgement combined with the information contained herein are necessary to complete the
planning, design, and preparation of related construction documents for storm water projects.

Section 1.2: Applicability

Every development project within the County shall have an adequate drainage system to provide
complete drainage for the entire development. Construction activities disturbing one or more acres
of total land or will disturb less than one acre of land but are part of a larger common plan of
development or sale that will ultimately disturb one or more acres of land, shall be required to
implement erosion and sediment control Best Management Practices (BMPs). The threshold
acreage includes the entire area disturbed in the larger common plan of development or sale.
Construction activities that meet this threshold shall obtain coverage through the Ohio
Environmental Protection Agency (EPA) National Pollutant Discharge Elimination System General
Storm Water Permit for Construction Activities (latest version) and will require an Earth Disturbing
Permit through the Warren County Soil and Water Conservation District. Erosion and sediment
controls shall comply with the Storm Water Pollution Prevention Plan (SWP3) Requirements
prescribed in the Ohio EPA General Storm Water Permit for Construction Activities.

Additionally, construction activities disturbing one or more acres of total land, or will disturb less
than one acre of land but are part of a larger common plan of development or sale that will
ultimately disturb one or more acres of land, shall be required to implement post-construction storm
water management facilities or BMPs. The threshold acreage includes the entire area disturbed in
the larger common plan of development or sale. Construction activities that meet this threshold
shall obtain coverage through the Ohio EPA National Pollutant Discharge Elimination System
General Storm Water Permit for Construction Activities (latest version). Post-construction storm
water management facilities or BMPs shall comply with the Post-Construction Storm Water
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Management Requirements prescribed in the Ohio EPA General Storm Water Permit for
Construction Activities.

The County Engineer’s Office may grant a waiver to the individual design requirements herein at
their discretion on a case by case basis where suitable justification is provided to support such
action.

Section 1.3: Submittal Documents

All design calculations or storm water modeling results, design drawings, and technical
specifications corresponding to the storm system improvements shall be submitted to the County
Engineer for review.

At the completion of construction an acceptable record plan shall be prepared and submitted to the
County Engineer for approval.



SECTION 2 - DESIGN CRITERIA AND METHODS

Section 2.1: Design Storm Criteria and Methods Overview

The storm drainage system shall be designed to adequately handle the runoff from storms having
various frequencies of occurrence from different types of development in accordance with the
following general categories. Each category has minimum design criteria and methods that shall be
followed in order for approval of the storm drainage system by the Warren County Engineer’s
Office. The criteria and methods for the general categories are summarized below. The design
criteria and methods are detailed in later sections.

Additional controls or localized restrictions may be placed on specific sites, as deemed necessary
by the County. For example, sites where pre-existing downstream problems or hydrologic and
hydraulic models developed for the area exist. Conditions for design in such cases shall be as
required by the County.

1. Closed Pipe Systems: The 25-Year Storm shall be used for design.

e Design Criteria for 25-Year Design Storm: Hydraulic Grade Line (HGL) shall not
exceed the crown of the pipe.

e Method: The Rational Method or Soil Conservation Service (SCS) Method may be used
to calculate peak flow rates. The SCS Method shall be used for drainage areas greater
than 20 acres. Manning’s Equation shall be used to calculate pipe flow and velocity in
order to design the pipe system.

2. Open Channels: The 10-Year Storm shall be used for design. The 100-Year Storm shall
be used as a Check Storm:

e Design Criteria for 10-Year Design Storm: The peak flow rate resulting from the 10-
Year Storm shall be confined within the open channel’s banks.

e Design Criteria for 100-Year Check Storm: The peak flow rate resulting from the 100-
Year Storm shall be confined within the defined easement of the open channel.

¢ Method: The Rational Method or SCS Method may be used to calculate runoff rates.
The SCS Method shall be used for drainage areas greater than 20 acres. Manning’s
Equation shall be used to calculate channel flow and velocity in order to design the
open channel.

3. Inlets: Design methodology utilized shall be consistent with requirements listed in Sections
1103.4 through 1103.7 of the Ohio Department of Transportation (ODOT) Location and
Design (L&D) Manual Volume Two Drainage Design, latest version.

4, Culverts: The 100-Year Storm shall be used to check roadway over topping;

e Design Criteria and Method: Culverts shall be designed in accordance with Section
1006.2 and Section 1105 of the ODOT L&D Manual Volume Two Drainage Design,
latest version.

5. Storm Water Management Systems/Detention Basins: The methodology and

calculations used for the design and sizing of storm water management facilities for
detention or retention shall be based on the Critical Storm Method as described below.
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Design Criteria: If the post-development storm water runoff volume from a site will be
greater than the pre-development storm water runoff volume from the same site, the
peak flow rate from the Critical Storm and all more frequent storms shall be less than or
equal to the peak flow rate from a 1-Year 24-Hour storm occurring on the same site
under pre-development conditions. The post-development peak flow rate from storms of
less frequent occurrence (longer return periods) than the Critical Storm up to the 100-
Year 24-Hour storm shall be less than or equal to the pre-development peak flow rates
from equivalent size storms.

The Critical Storm for a specific development area shall be determined as follows:

a. Determine the total volume of storm water runoff from a 1-Year 24-Hour storm for
both pre-development and post-development conditions.

b. Determine the percent increase in the total volume of storm water runoff due to
development and select the Critical Storm from Table 2.1.

Storm Water Runoff Volume Increase .
Equal to or Greater And Less Than Critical Storm

- 10% 1-Year

10% 20% 2-Year

20% 50% 5-Year

50% 100% 10-Year

100% 250% 25-Year

250% 500% 50-Year

500% - 100-Year

Table 2.1 Critical Storm Method

Method: The SCS Method shall be used for the purposes of sizing storm water
management systems/detention basins.

Emergency Spillways: The 100-Year Storm shall be used in the design of emergency
spillways for storm sewer systems and detention basins:

Design Criteria for Emergency Spillway - Storm Sewer Systems: Inlets in sag shall
have an overland flow path, where possible, such that the storm water resulting from
the 100-Year Storm may pass downstream and not exceed the 12-foot spread limit.
Design Criteria for Emergency Spillway - Detention Basins: Assuming the outlet
control structure is clogged, the emergency spillway shall convey the 100-Year Storm
flow. The 100-Year Storm flow may not overtop the embankment, and downstream
impacts must be evaluated and taken into design consideration in order minimize
erosion.

Method: The Rational Method or SCS Method may be used to calculate the 100-Year
Storm Event. The SCS Hydrograph method shall be used to analyze the HGL in order
to meet design criteria.



10.

Channel linings: The 10-Year Storm shall be used in the design of channel linings to
adequately control the erosive flows. Erosive flows are defined as flows produced during
the 10-Year Storm event such that the applied shear stress on the channel lining is greater
than the permissible shear stress.

e Design Criteria for 10-Year Storm: The calculated permissible shear stress must be
less than the calculated applied shear stress.

¢ Method: The Rational Method or SCS Method may be used to calculate and compare
runoff rates. The SCS Method shall be used for drainage areas greater than 20 acres.
The Applied Shear Stress equation may be used to calculate permissible and applied
shear stress for the channel lining.

Easements: All storm water conveyance systems, including closed pipe systems / storm
sewers and open channel systems, shall have a minimum easement width of 20 feet that
extends at least 10 feet on both sides of the centerline of the conveyance system. Larger
conveyances shall have an easement width determined by the following formula:

Ew = 120*(DA)**
Where:

Ew = Easement width, feet
DA = Drainage Area, square mile

Stream buffers: No development shall occur within stream buffers or riparian buffers (also
known as stream setback areas) at the discretion of the County. Stream setback areas shall
be defined and determined as summarized in Section 2.5 of the Ohio Department of Natural
Resources (DNR) Rainwater and Land Development Manual, latest edition.

The 100-Year Storm shall be used in comparison with established flood elevations from
property owners, observations, Federal Emergency Management Agency (FEMA) maps
and other viable records to minimize the impacts of flooding and storm water.

Section 2.2: Runoff Computation Methods

Numerous methods of rainfall-runoff computation are available on which the design of storm
management facilities may be based. The Rational Method and the Soil Conservation Service
(SCS) hydrologic methods (available in TR-20, TR-55 and HEC-1) are accepted as adequate for
determining peak runoff rates for drainage areas totaling 20 acres or less.

For drainage systems larger than 20 acres, the SCS hydrologic method shall be used to determine
peak runoff rates. The method of analysis must remain consistent when drainage areas are
combined. The method which applies to the largest combined drainage area shall be used. The
engineer may use other methods with prior approval by the County.

The SCS hydrologic method shall be used for detention or retention basin routing calculations.



Section 2.3: Rational Method

The Rational Method may only be used to calculate peak discharge rates for drainage areas of 20
acres or less. The Rational Method shall not be used to calculate the volume of storm water runoff
or develop runoff hydrographs. The Rational Method shall be performed as follows:

Q=CiA

=  peak flow rate, cfs

= runoff coefficient varying with the amount of imperviousness and other
characteristics of the drainage area. Table 2.4 presents ranges for "C" values based
on specific land use types.

i= average intensity of precipitation in inches per hour, varying with frequency of storm
occurrence, duration or concentration time, and area of the tributary watershed. The
rainfall intensity shall be obtained from Rainfall Intensity-Duration-Frequency (IDF)
Curves provided in Section 2.6 for the appropriate design storm.

A= areain acres of the tributary watershed



Section 2.4: Rational Method Runoff Coefficients (C)

Runoff coefficients (C) for the land uses shown in Table 2.4 must be used unless actual impervious
areas are calculated and composite (C) factors are determined and submitted.

FLAT: ROLLING: HILLY:
Slope <2% Slope 2%-10% Slope >10%
Pavement & Roofs 0.90 0.90 0.90
Earth Shoulders 0.50 0.50 0.50
Drives & Walks 0.75 0.80 0.85
Gravel Pavement 0.85 0.85 0.85
City Business Areas 0.80 0.85 0.85
Apartments 0.50 0.60 0.70
Light Residential:1-3 units/ac 0.35 0.40 0.45
Normal Er?if;?aegtial: 3-6 0.50 055 0.60
Dense IR:Jensiici/ean(;[ial: 6-15 0.70 0.75 0.80
Lawns 0.17 0.22 0.35
Grass Shoulders 0.25 0.25 0.25
Sides Slopes, Earth 0.60 0.60 0.60
Side Slopes, Turf 0.30 0.30 0.30
Median Areas, Turf 0.25 0.30 0.30
CuItivatechI)_:rr:ld, Clay & 0.50 0.55 0.60
CuItivate((jBIr_:vr;dl, Sand & 0.95 0.30 0.35
Industrial Areas, Light 0.50 0.70 0.80
Industrial Areas, Heavy 0.60 0.80 0.90
Parks & Cemeteries 0.10 0.15 0.25
Playgrounds 0.20 0.25 0.30
Woodland & Forests 0.10 0.15 0.20
Meadows & Pasture Land 0.25 0.30 0.35
Unimproved Areas 0.10 0.20 0.30
Table 2.4 Rational Method Runoff Coefficients




Section 2.5: Time of Concentration

The time of concentration is the time associated with the travel of runoff from an outer point that
best represents the shape of the contributing areas. Runoff from a drainage area usually reaches a
peak at the time when the entire area is contributing, in which case the time of concentration is the
time for a drop of water to flow from the hydraulically most remote point in the watershed to the
point of interest. Runoff may reach a peak prior to the time the entire drainage area is contributing.
Sound engineering judgment should be used to determine the time of concentration. The time of
concentration to any point in a storm drainage system is a combination of the sheet flow
(overland), the shallow concentrated flow and the channel flow, which includes storm sewers.

The Soil Conservation Service TR-55 method for calculating the time of concentration shall be
used for all of pre-construction and post-construction runoff analyses. The minimum time of
concentration for any area shall be 10 minutes. The maximum flow path for sheet flow (overland)
shall be 100 feet in length.

Section 2.6: Average Intensity of Rainfall (i)

The average rainfall intensity for a particular storm occurrence frequency can be determined using
the calculated time of concentration and the appropriate Intensity-Duration-Frequency (IDF) Curve.
The Warren County IDF Curves provided in Figure 2.6, and/or intensity frequency table provided in
Table 2.6, shall be utilized to determine intensities.

Figure 2.6 Warren County IDF Curves (Data from Rainfall Frequency Atlas of the
Midwest Bulletin 71)




Average Recurrence Interval (years)

Duration

1 2 5 10 25 50 100
10-min: 2.94 3.60 4.38 5.04 5.94 6.72 7.62
15-min: 2.52 3.08 3.76 4.32 5.08 5.76 6.52
30-min: 1.72 2.12 2.58 2.96 3.48 3.94 4.46
60-min: 1.10 1.34 1.64 1.88 2.21 2.50 2.84
2-hr: 0.68 0.83 1.01 1.16 1.37 1.55 1.75

Data from Rainfall Frequency Atlas of the Midwest Bulletin 71

Table 2.6 Warren County Intensity Frequency Estimates (Inches per Hour)

Section 2.7: Soil Conservation Service (SCS) Method

The Soil Conservation Service (SCS) Method may be used to calculate the peak discharge rates;
develop runoff hydrographs for basins and sub-basins; determine runoff volumes; and provide
inflow information to determine the required storage volume for detention and retention basins. The
SCS Method is the preferred method for performing hydrologic analysis. The SCS Method will
utilize the formulas, constants, and data as currently provided by the U.S. Natural Resources
Conservation Service. The SCS method utilizes a 24-hour storm duration. When SCS methods are
used, the Type Il rainfall distribution shall be used. The rainfall depths for the 24-Hour storm can be
found in the Midwestern Regional Climate Center Bulletin 71 - Rainfall Frequency Atlas of the
Midwest and are included in Table 2.7 below. The Curve Number (CN) needed for SCS
computations is based on the surface conditions of the project site. The CN can be determined
from tables in SCS TR-55. In general it shall be assumed that predevelopment runoff CN should
not exceed the following for each hydrologic soil type: A=49, B=69, C=70 and D=84. Additionally,
to account for site compaction, post-development CN shall assume type D soils for lot sizes 1/2
acre and smaller, and for lots larger than 1/2 acre the weighted CN shall include at least 1/4 acre of
type D soils per lot.

Storm Frequency 24-Hour Rainfall Depth (in.)
1-Year 2.33
2-Year 2.86
5-Year 3.49
10-Year 3.99
25-Year 4.70
50-Year 5.32
100-Year 6.04
Table 2.7 Warren County 24-Hour Storm Rainfall Depths
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Section 2.8: Channel Lining Hydraulic Method - Permissible Shear Stress

Permissible shear stress, Tq, indicates the stress that a lining material can withstand before erosion
of the lining will occur. For a channel lining to be stable, the applied shear stress must be less than
the permissible shear stress. Permissible shear stress of the most common linings can be found in
Section 1102.3.2 of the ODOT L&D Manual Volume Two Drainage Design, latest version.

The Applied Shear Stress equation is below:

Ta=624dS,
Where:
Ta= Shear stress in a channel at maximum depth, Ib/ft?
d= Maximum depth of flow in the channel for the design discharge, ft

So = Average bottom slope, ft/ft

Section 2.9: Channel and Pipe Hydraulic Method - Manning’s Equation

Overland and/or shallow concentrated flow empties into channels or pipes where it is conveyed to
the outlet point. The Manning’s equation shall be used to estimate average flow velocity in the
channel or pipe. A channel section typical of the entire channel length shall be used to estimate
channel velocity.

Manning’s Equation:

Q= (1.49/n) AR 2® § 1”2

Where:

Q= storm water flow, cubic feet per second

n= Manning’s roughness coefficient (see Table 3.3)
A= cross-sectional area of flow, square feet

R = hydraulic radius (equal to A/P), feet
P = wetted perimeter in feet

S= channel slope, feet/feet
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SECTION 3 - STORM SEWER SYSTEM DESIGN

Section 3.1: Purpose of Storm Sewer Systems

Storm sewer systems are designed to collect and convey storm water runoff from street inlets,
storm water management facilities, and other locations where the accumulation of storm water is
undesirable. The objective is to remove runoff from an area fast enough to avoid unacceptable
amounts of ponding damage and inconvenience while preventing adverse off-site impacts.

Section 3.2: Peak Discharge Calculations

The method of runoff calculation for determining peak discharge (Q) for a drainage area shall
be the methods described in Section 2.

Section 3.3: Design Methodology/Design Storm

Public storm sewer pipes shall be designed to carry peak flows as determined by methods
previously described. All storm sewers shall be designed for the 10-Year Storm event, such that
the HGL remains below the crown of pipe during peak flow. The 25-Year Storm shall be used as a
check storm to confirm storm water containment at a minimum of 1 foot below the rim opening to
prevent surcharging.

The Rational Method or SCS Method may be used to calculate runoff rates. The SCS Method shall
be used for drainage areas greater than 20 acres. Manning’s Equation shall be used to calculate
pipe flow and velocity in order to design the pipe system.

Storm sewer pipe material may be reinforced concrete, HDPE, or PVC. PVC is not allowable under
pavement. Corrugated metal pipe may only be allowed at the County’s discretion. A listing of the
Manning’s Equation roughness coefficients for various pipe materials may be found in Table 3.3
below.

Storm Sewer Material Roughness Coefficient
Concrete 0.013
PVC and HDPE 0.010
Corrugated Metal Pipe 0.024

Table 3.3 Storm Sewer Roughness Coefficients, “n”

Storm sewers shall have a minimum pipe cover of 12 inches between the top of the pipe and the
pavement subgrade if under pavement and shall have a minimum pipe cover of 24 inches between
the top of the pipe and the ground surface in unpaved areas. Storm sewers shall be designed to
provide a minimum 10-foot horizontal clearance from other utilities and an 18-inch vertical
clearance from other utilities.
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Section 3.4 Hydraulic Grade Line (HGL) for Design Storm

The hydraulic design of a storm sewer system consists of determining the location, sizes, slopes,
and elevations for a system of underground conduits necessary to transport surface runoff to a
downstream location. Storm sewers shall be designed such that storm water flows by gravity in the
pipe, rather than pressure. The crown line of the upstream pipe shall match the crown line of
downstream pipe.

Section 3.5: Pipe Velocities

The minimum velocity in public storm sewer pipes shall be 3.0 feet per second at full flow. The
maximum velocity in public storm sewer pipes shall be 15.0 feet per second. Excessive velocities
shall be avoided to prevent hydraulic problems and to prevent erosion at system outfalls. Velocities
shall be non-erosive at the re-entrance into the receiving channel. An outlet velocity of 5.0 feet per
second or less is generally considered to be non-erosive. In cases where the outlet velocity is
greater than 5.0 feet per second, the downstream receiving channel or stream must receive
adequate protection against erosion through the use of erosion prevention practices or energy
dissipation devices.

Section 3.6: Pipe Slopes

Storm sewers shall have a minimum slope of one-half percent (0.5%). A slope of less than one half
percent may only be permitted upon prior review and approval by the County. Storm sewers shall
have a maximum slope of 25 percent provided the maximum velocities are not exceeded. Storm
sewers on slopes over 20 percent shall be anchored securely with concrete anchors. Drop
manholes may be permitted to avoid excessive storm sewer slopes.

Section 3.7: Minimum Pipe Sizing

Minimum storm sewer pipe size shall be 12 inches in diameter. The only circumstance when
smaller diameter pipes may be used are for flow attenuation purposes within a post-construction
storm water management facility.

Section 3.8: Manhole Placing, Spacing and Sizing

Storm sewer manholes shall have a maximum spacing and sizing as follows:

1. Place manholes at the following locations:
a. Where two storm sewers intersect.
b. At changes in pipe size.
c. Where slope changes.
d. Where horizontal alignment changes.

2. The minimum diameter of manholes shall be 48 inches. Refer to the National Precast
Concrete Associate (NPCA) manhole sizing standards and recommendations.

3. For storm sewers less than or equal to 48 inches in diameter, maximum spacing of
manholes shall be 300 feet.

4. For storm sewers greater than 48 inches in diameter, maximum spacing of manholes shall
be 400 feet.
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Section 3.9: Inlet Capacity

Inlets shall be designed according to requirements listed in Sections 1103.4 through 1103.7 of the
Ohio Department of Transportation (ODOT) Location and Design (L&D) Manual Volume Two
Drainage Design, latest version.

Inlets at low points or sags shall have extra capacity as a safeguard for street flooding from flows
overtopping the street curb. An emergency spillway designed for the 100-Year Storm shall be
placed at all low points or sags. Curb openings or combination inlets should be used for overflows
in the event that the grate is clogged. Special inlets may be required for streets with steep
gradients to provide the extra capacity such situations require. Where avoidable, inlets shall not be
placed along streets where driveways and/or aprons conflict with mountable roll or depressed
curbing. Roll curb and gutter inlet grates, as a general rule, shall be placed at a maximum interval
of 300 feet, provided a minimum 10-year design storm flow capacity has also been achieved. Inlets
within wooded areas or locations prone to receiving larger debris may be protected by trash racks.

Section 3.10: Storm Sewer Outfalls

When a storm sewer system outfalls into a floodplain of any major watercourse, the outfall must be
high enough to prevent tailwater conditions that impact HGL requirements of the storm sewer
system. Headwalls and/or headwalls with wingwalls including rock channel protection and aprons
as erosion control shall be constructed for all outfalls. Rock channel protection at storm sewer
outfalls shall be designed in accordance with the ODOT L&D Manual Volume Two Drainage
Design, latest version. Suitable baffles or other energy dissipaters shall be provided if the velocity
of the storm water discharge is greater than 6.0 feet per second. Outlet pipes that are smaller than
6 inches shall be adequately protected from clogging by an acceptable external trash rack.

Section 3.11: Culvert and Bridge Design Criteria

Culverts, including proper backfill, shall be designed in accordance with the ODOT L&D Manual
Volume Two Drainage Design, latest version. The maximum allowable headwater shall not exceed
1.2 times the structure rise unless specifically approved by the County Engineer on a case-by-case
basis. Downstream channels must receive appropriate protection or energy dissipation if the
design outlet discharge would cause erosive conditions (velocity of discharge is greater than 5.0
feet per second). Any culvert or bridge that is located in a FEMA floodplain must be analyzed using
methodologies acceptable to FEMA and the County.

Section 3.12: Design of Private Storm Sewer Systems

Storm drainage systems on private sites that will not be accepted for maintenance and operation
by the County shall be designed to mitigate impacts of flooding and property losses on off-site
properties and drainage facilities. Storm sewer systems on these sites shall be designed using the
design criteria and methods previously described in Section 2 and shall be submitted to the County
Engineer for review.
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SECTION 4 - OPEN CHANNEL DESIGN

Section 4.1: Purpose of Open Channels

This section describes the technical criteria necessary to design open channels using conventional
design procedures. These procedures shall be applied to roadside and rear yard ditches and highly
urbanized channels. The objective of open channel flow design is to determine a channel slope
and size that will have sufficient capacity to prevent flooding damage during the anticipated peak
runoff period; and to determine the degree of protection based on stream velocity to prevent
erosion in the drainage channel.

Open channels shall be avoided wherever possible in residential subdivisions. Channels may be
permitted when the required pipe size exceeds 36 inches. Natural streams and water courses
should be left as undisturbed as practical.

Section 4.2: Design Storm/Methodology

For all developments, drainage channels and ditches shall be capable of conveying the 10-Year
Storm flow within their banks, such that the HGL is below the top of the channel. The peak flow
rate resulting from the 100-Year Storm shall be confined within the defined easement of the open
channel, and below building opening elevations.

The Rational Method or SCS Method may be used to calculate runoff rates. The SCS Method shall
be used for drainage areas greater than 20 acres. The SCS Hydrograph method shall be used to
analyze the HGL in order to meet design criteria. Manning’s Equation shall be used to calculate
channel flow.

Section 4.3: Peak Flow Capacity

Each portion of the storm water system of drainage channels and watercourses shall be capable of
handling the peak flows as determined by the proper method previously described in Section 2.
Manning’s Equation is recommended to calculate the flow rates and is listed in Section 3.3. Typical
roughness coefficients applicable to open channels and ditches may be found in the latest version
of the HEC-RAS Hydraulic Reference Manual.

Section 4.4: Open Channel Linings, Design Slopes, and Velocities

When open drainage channels require various lining types to attain ultimate design capacity, the
earth sections of the drainage channel and its structure shall be designed and constructed to the
ultimate design capacity required. Lining is required in initial construction and must be maintained
throughout construction. Durable channel linings shall be designed to control flows resulting from
the 10-Year Storm Event. The design of channel linings shall meet both the velocity and shear
stress requirements, using the methodology described in Section 2.

Durable channel lining is required along the side slopes and bottom of the open channel up

to the peak elevation of the 10-Year Storm Event. Durable channel lining may be low maintenance
ground cover, sod, soil bioengineered systems, turf reinforcement mats or concrete. Rip-Rap,
Aggregate Channel Lining and Gabion Baskets are to be limited to areas immediately downstream
of an outlet pipe to reduce velocities and erosion potential.
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Open channels and ditches are recommended to have side slopes no steeper than 3:1 (horizontal
to vertical). If available right-of-way does not allow for 3:1 side slopes the County Engineer may
approve 2:1 (horizontal to vertical) side slopes for roadside ditches. The minimum channel slope
for open channels shall be 1.0 percent except for natural streams or paved ditches. All open
channels having a velocity of 5 feet per second or less shall be sodded, except that channels may
be seeded if the velocity is under 2 feet per second. All open channels with a velocity over 5 feet
per second shall be lined. If the design parameters are beyond the limits of natural vegetation, then
a non-degradable durable material must be used.
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SECTION 5 - POST-CONSTRUCTION STORM WATER
MANAGEMENT FACILITIES

Section 5.1: Purpose of Storm Water Management Facilities

The purpose of post-construction storm water management facilities is to mitigate damage caused
by flooding. Retention and detention basins are important storm water management facilities for
flood control purposes.

Storm water management facilities shall be designed so that no standing water remains in
detention basins during dry weather (72 hours following most recent rainfall) or that standing water
in retention basins shall not be allowed to stagnate and present health hazards. The use of other
methods of controlling peak discharge rates, such as bioretention swales and structures, may be
used if approved by the County. The amount of water to be detained shall be determined by the
methods described herein using the design criteria described in Section 2.

Based upon location in the contributing watershed, alternative storm water management practices
may be required by the County if it is determined or can be demonstrated that detention of runoff
will be detrimental to the overall hydrologic response of the watershed.

Section 5.2: Design Methodology/Design Storm

The methodology and calculations used for the design and sizing of storm water management
facilities for detention or retention shall be based on the Critical Storm Method as described below.
The SCS Method shall be used for the purposes of sizing storm water management
systems/detention basins.

If the post-development storm water runoff volume from a site will be greater than the pre-
development storm water runoff volume from the same site, the peak flow rate from the Critical
Storm and all more frequent storms shall be less than or equal to the peak flow rate from a 1-Year
24-Hour storm occurring on the same site under pre-development conditions. The post-
development peak flow rate from storms of less frequent occurrence (longer return periods) than
the Critical Storm up to the 100-Year 24-Hour storm shall be less than or equal to the pre-
development peak flow rates from equivalent size storms.

The Critical Storm for a specific development area shall be determined as follows:

1. Determine the total volume of storm water runoff from a 1-Year 24-Hour storm for both pre-
development and post-development conditions.

2. Determine the percent increase in the total volume of storm water runoff due to
development and select the Critical Storm from Table 2-1.
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Storm Water Runoff Volume Increase .
Equal to or Greater And Less Than Critical Storm

- 10% 1-Year

10% 20% 2-Year

20% 50% 5-Year

50% 100% 10-Year

100% 250% 25-Year

250% 500% 50-Year

500% - 100-Year

Table 5.2 Critical Storm Method

Hydrographs for the 1-Year, 2-Year, 5-Year, 10-Year, 25-Year, 50-Year, and 100-Year Storm
events shall be routed through the proposed storm water management facilities using the SCS
Method to confirm the Critical Storm method requirements are achieved.

Section 5.3: Detention/Retention Basin Design Standards

The following conditions are required for storm water runoff control facilities:

1. The outlet control structure shall be sized to accommodate a flow equal to the 100-Year
Storm post-development discharge.

2. The outlet control structure shall be designed to handle the 100-Year Storm event so that
no flow passes through the emergency spillway. The emergency spillway shall be designed
to handle the 100-Year Storm event without overtopping the embankment. Erosion
protection and any necessary energy dissipation shall be provided for spillways and any
receiving watercourse. Spillways shall not be placed over a dam. Vegetated emergency
spillways shall be embedded in in-situ soils.

3. The dam crest elevation shall not be less than one foot above the highest water surface
elevation during the 100-Year Storm event.

4, Detention basins shall be fully discharged within 72 hours after the storm event.
5. The detention basin shall be the first item of construction and shall be designed to function
as the sediment basin throughout construction. The basin design must be checked for

capacity due to additional runoff generated by disturbed site conditions.

6. The detention basin shall be easily accessible for maintenance. All basins shall be
designed and constructed with side slopes no greater than 3:1 (horizontal to vertical).

7. Fencing will be required around all basins which are within lots to be deeded to the County
or within easements to be granted to the County.

8. Dam permit if required by the latest regulations available from the Ohio Department of
Natural Resources.
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Section 5.4: Maintenance Responsibilities

The owner of a storm water runoff control facility and/or the developer of each subdivision shall be
responsible for properly maintaining each storm water runoff control facility in order for such facility
to function according to its design and purpose. Maintenance provisions for each facility shall be
noted on the submittal plans, including suitable access as approved by the County. Upon design
and before construction, an Operation and Maintenance Document of all post construction
stormwater features will be required. This document can be submitted to Warren Co SWCD with
the SWPPP or to the Engineer’s office. The owners of all post-construction storm water
management facilities and BMPs that have been reviewed and approved by the County shall be
required to enter into a maintenance agreement following construction to ensure adequate long-
term operation and maintenance as required by County Regulations.
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SECTION 6 - WATER QUALITY BEST MANAGEMENT
PRACTICES (BMPs)

Section 6.1: Purpose of Water Quality BMPs

The purpose of post-construction water quality BMPs is to reduce the pollution associated with
storm water runoff from new development and re-development projects. Post-construction storm
water runoff treatment requirements are the result of Ohio EPA storm water regulations that require
the County to develop a storm water runoff quality treatment standard for all applicable new
development and re-development projects.

Construction activities disturbing one or more acres of total land or will disturb less than one acre
of land but are part of a larger common plan of development or sale that will ultimately disturb one
or more acres of land, shall be required to implement post-construction water quality BMPs. The
threshold acreage includes the entire area disturbed in the larger common plan of development or
sale. Construction activities that meet this threshold shall obtain coverage through the Ohio EPA
National Pollutant Discharge Elimination System General Storm Water Permit for Construction
Activities, latest version. Post-construction water quality BMPs shall comply with the Post-
Construction Storm Water Management Requirements prescribed in the Ohio EPA General Storm
Water Permit for Construction Activities.

Section 6.2: Water Quality Design Standards

The design of water quality BMPs are required to be consistent with all standards and
specifications included in the Ohio DNR Rainwater and Land Development manual, latest edition.
Post-construction water quality BMPs shall be selected, sized, and designed to completely capture
the water quality volume (WQ,) prior to discharging from the site. The WQ, used for sizing post-
construction water quality BMPs shall be computed as outlined in the Ohio Construction General
Permit (latest edition).

Post-construction water quality BMPs typically include, but are not limited to, the following:

Wet extended detention basins;

Dry extended detention basins;
Constructed extended detention wetlands;
Permeable pavements;

Sand and other media filtration;
Bioretention areas/cells;

Infiltration basins; and

Infiltration trenches.

For detailed requirements and design guidance on these types of post-construction water quality
BMPs, refer to the following documents:

e Ohio Environmental Protection Agency (EPA) National Pollutant Discharge Elimination
System General Storm Water Permit for Construction Activities, latest version.

e Ohio Department of Natural Resources (DNR) Rainwater and Land Development
manual, latest edition.

e Ohio Department of Transportation (ODOT) Location and Design (L&D) Manual Volume
Two Drainage Design (Section 1117), latest version.
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For those areas of development and re-development that result in a new or expanded discharge
from the MS4 to high-quality waters, additional provisions may be required to protect existing in-
stream water uses and the level of water quality necessary to protect the existing uses.
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SECTION 7 - EROSION AND SEDIMENT CONTROL

Construction activities disturbing one or more acres of total land, or will disturb less than one acre
of land but are part of a larger common plan of development or sale that will ultimately disturb one
or more acres of land, shall be required to implement erosion and sediment controls or Best
Management Practices (BMPs). The threshold acreage includes the entire area disturbed in the
larger common plan of development or sale. Construction activities that meet this threshold shall
obtain and Earth Disturbing Permit from the County as well as coverage through the Ohio EPA
National Pollutant Discharge Elimination System General Storm Water Permit for Construction
Activities (Ohio EPA OHCO00005 or latest version). Erosion and sediment controls or BMPs shall
comply with the Storm Water Pollution Prevention Plan (SWP3) requirements prescribed in the
Ohio EPA General Storm Water Permit for Construction Activities. Erosion and sediment controls
shall be selected and designed to be consistent with standards and specifications included in the
Ohio DNR Rainwater and Land Development manual, latest edition.
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RECORD PLAN INFORMATION REQUIREMENTS (AS-BUILTS)

Prior to any transfer of ownership or maintenance responsibilities, BMP construction must be
approved by the Warren County Engineer’s Office. An as-built plan of the BMP must be prepared
and submitted to the Warren County Engineer’s Office for review. The following information shall
be obtained, and the record plan prepared accordingly:

>

X/
*

Size and elevation of all orifices

Length and elevation of all weir crests

A stage-storage table that contains: elevations at 1-foot increments, area at each
elevation and volume at each elevation.

+»+ Sufficient spot elevations along the top of the embankment and the emergency
spillway.

L)

X/
X4

L)

X/
X4

L)

“I hereby certify that this Record Plan is based on field location of visible facilities and
reflects the condition of the improvements as of . (Date)

(Surveyor/Engineer)



APPENDIX H

Pre-Development and Post-Development Release Rate Tables
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Little Miami Tributaries Watershed - 1 Year Depths and Velocities
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Simpson Creek

1-year 2-year 5-year 10-year 25-year 50-year 100-year
. I Runoff Unit Runoff Peak Unit Peak Unit Peak Unit Peak Unit Peak Unit Peak Unit
Subcatchment | Area (acres) | Peak E:lfssz;harge Unlt(glss/::?rge Volume Volume Discharge | Discharge| Discharge | Discharge| Discharge | Discharge| Discharge | Discharge| Discharge | Discharge| Discharge | Discharge
(inches) | (inches/acre) (cfs) (cfs/ac) (cfs) (cfs/ac) (cfs) (cfs/ac) (cfs) (cfs/ac) (cfs) (cfs/ac) (cfs) (cfs/ac)
1 SC1000 286.30 126.33 0.44 0.38 0.00 155.09 0.54 189.25 0.66 216.34 0.76 254.86 0.89 288.48 1.01 327.50 1.14
2 SC1010 342.00 334.81 0.98 0.86 0.00 412.08 1.20 503.73 1.47 576.33 1.69 684.04 2.00 864.78 2.53 1147.20 3.35
3 SC1020 156.20 72.96 0.47 0.68 0.00 89.58 0.57 129.92 0.83 188.19 1.20 291.08 1.86 392.72 2.51 517.04 3.31
4 SC1030 4.70 5.49 1.17 1.01 0.22 6.74 1.43 8.22 1.75 9.40 2.00 11.08 2.36 14.17 3.01 25.11 5.34
5 SC1040 16.70 28.97 1.73 1.72 0.10 36.45 2.18 45.41 272 53.59 3.21 66.69 3.99 78.79 472 93.12 5.58
6] SC1042* 14.70 15.35 1.04 1.80 0.12 20.19 1.37 26.24 1.79 31.24 2.13 38.99 2.65 46.33 3.15 55.32 3.76
7 SC1050 4.40 3.88 0.88 0.77 0.17 4.77 1.08 5.82 1.32 6.65 1.51 7.83 1.78 12.44 2.83 2143 4.87
8| SC1060 22.50 21.19 0.94 1.32 0.06 43.42 1.93 68.82 3.06 86.16 3.83 107.45 4.78 124.34 5.53 142.92 6.35
9 SC1070 53.50 18.02 0.34 0.29 0.01 22.14 0.41 27.03 0.51 32.50 0.61 44.89 0.84 58.66 1.10 77.21 1.44
10 SC1080 102.90 66.72 0.65 0.56 0.01 81.94 0.80 100.00 0.97 114.33 1.11 134.70 1.31 162.56 1.58 225.65 2.19
11 SC1082* 1.10 2.71 2.47 2.14 1.95 3.33 3.03 4.06 3.69 4.65 4.22 5.47 4.97 6.28 5.70 7.40 6.73
12| SC1084* 15.30 19.43 1.27 1.10 0.07 23.87 1.56 29.14 1.90 33.31 2.18 39.25 2.57 44.43 2.90 52.15 3.41
13 SC1090 48.20 20.02 0.42 0.36 0.01 24.57 0.51 29.99 0.62 34.28 0.71 40.38 0.84 45.71 0.95 56.78 1.18
14 SC1100 73.50 26.71 0.36 0.32 0.00 32.79 0.45 40.01 0.54 45.74 0.62 53.88 0.73 72.48 0.99 148.73 2.02
15 SC1110 88.90 27.69 0.31 0.27 0.00 33.99 0.38 41.48 0.47 47.42 0.53 55.86 0.63 63.23 0.71 71.78 0.81
16 SC1120 124.72 83.96 0.67 0.59 0.00 103.18 0.83 125.98 1.01 144.05 1.15 169.74 1.36 192.16 1.54 218.16 1.75
17] __sc1122* 19.80 17.99 0.91 0.79 0.04 22.08 1.12 26.95 1.36 30.80 1.56 36.29 1.83 41.08 2.07 68.60 3.46
18 SC1130 6.61 2.57 0.39 0.34 0.05 3.16 0.48 3.86 0.58 4.41 0.67 5.19 0.79 5.88 0.89 6.77 1.02
19| SC1132 21.84 25.39 1.16 1.01 0.05 31.23 1.43 38.15 1.756 43.63 2.00 51.42 2.35 58.22 2.67 66.14 3.03
20, SC1140 43.91 73.88 1.68 1.47 0.03 90.79 2.07 110.87 2.52 126.78 2.89 149.39 3.40 179.31 4.08 228.49 5.20
21 SC1141 11.32 20.56 1.82 1.58 0.14 25.24 2.23 30.81 2.72 35.22 3.11 41.49 3.67 46.97 4.15 58.53 517
22] sC1142* 24.20 25.11 1.04 0.90 0.04 30.83 1.27 37.63 1.56 44.75 1.85 65.94 2.72 88.38 3.65 115.05 4.75
23] SC1143 2.99 6.97 2.33 2.03 0.68 8.57 2.86 10.46 3.50 11.98 4.01 15.23 5.09 17.60 5.89 20.09 6.72
24]  sSC1144* 40.20 31.21 0.78 0.68 0.02 38.36 0.95 46.85 1.17 53.57 1.33 72.53 1.80 96.85 241 129.50 3.22
25 SC1145 1.07 2.64 247 2.14 2.00 3.24 3.03 3.95 3.69 4.52 4.22 5.58 5.21 6.34 5.93 7.20 6.73
26 SC1146 17.43 38.69 2.22 2.08 0.12 48.30 2.77 62.23 3.57 73.27 4.20 88.30 5.07 100.96 5.79 115.32 6.62
27 SC1150 117.90 179.93 1.53 1.37 0.01 222.20 1.88 272.32 2.31 328.61 2.79 441.76 3.75 547.65 4.65 668.36 5.67
28| SC1160 54.40 49.33 0.91 0.94 0.02 60.61 1.11 80.25 1.48 112.78 2.07 168.18 3.09 218.56 4.02 275.63 5.07
29] scC1164* 33.82 34.69 1.03 1.00 0.03 42.75 1.26 53.58 1.58 67.94 2.01 93.30 2.76 117.90 3.49 147.66 4.37
30] sc1166* 11.54 4.49 0.39 0.34 0.03 5.52 0.48 6.73 0.58 7.69 0.67 9.06 0.79 10.26 0.89 11.65 1.01
31 SC1170 15.90 16.51 1.04 0.90 0.06 20.27 1.27 24.73 1.56 28.27 1.78 33.30 2.09 37.70 2.37 67.66 4.26
32| sc1172* 13.20 29.12 2.21 1.92 0.15 35.75 2.71 43.62 3.30 49.87 3.78 58.75 4.45 66.50 5.04 75.50 5.72
33| SC1180 59.37 61.64 1.04 0.90 0.02 75.67 1.27 92.34 1.56 105.56 1.78 124.36 2.09 140.76 2.37 159.80 2.69
34] sc1182* 6.80 3.53 0.52 0.47 0.07 4.33 0.64 5.32 0.78 11.04 1.62 22.35 3.29 31.16 4.58 39.73 5.84
35| SC1184 4.67 5.46 1.17 1.01 0.22 6.70 1.43 8.17 1.75 11.13 2.38 20.68 443 26.19 5.61 30.87 6.61
36 SC1186 6.38 10.76 1.69 1.47 0.23 13.21 2.07 16.12 2.53 20.21 3.17 30.64 4.80 36.84 5.77 42.60 6.68
37| SC1190 48.80 32.93 0.67 0.59 0.01 40.43 0.83 49.33 1.01 56.40 1.16 66.44 1.36 75.20 1.54 85.38 1.75
38| SC1200 94.37 61.24 0.65 0.56 0.01 75.18 0.80 91.73 0.97 104.87 1.1 123.54 1.31 139.84 1.48 158.75 1.68
39 SC1210 11.30 9.97 0.88 0.77 0.07 12.24 1.08 14.94 1.32 17.08 1.51 20.12 1.78 22.77 2.02 29.20 2.58
40 SC1220 59.00 27.57 0.47 0.41 0.01 33.84 0.57 41.29 0.70 47.21 0.80 84.72 1.44 147.87 2.51 227.22 3.85
41 SC1230 24.10 43.75 1.82 1.58 0.07 53.73 2.23 65.58 2.72 74.97 3.11 88.33 3.67 99.99 4.15 118.31 4.91
42 SC1240 17.30 26.45 1.53 1.35 0.08 32.49 1.88 39.75 2.30 51.30 2.97 71.72 4.15 88.76 5.13 106.77 6.17
43| SC1250 47.80 84.27 1.76 1.53 0.03 103.51 217 126.34 2.64 144.44 3.02 170.18 3.56 194.35 4.07 245.95 5.15
44 SC1260 6.20 4.67 0.75 0.65 0.11 5.73 0.92 6.99 1.13 7.99 1.29 9.42 1.52 10.66 1.72 14.55 2.35
45 SC1270 398.70 124.17 0.31 0.27 0.00 152.45 0.38 186.03 0.47 212.66 0.53 250.53 0.63 283.58 0.71 321.94 0.81
46| SC1272* 7.10 7.73 1.09 0.95 0.13 9.50 1.34 11.59 1.63 13.26 1.87 18.31 2.58 24.37 3.43 31.91 4.49
47| SC1280 25.00 9.73 0.39 0.34 0.01 11.95 0.48 14.58 0.58 16.67 0.67 19.64 0.79 22.23 0.89 25.23 1.01
48] sC1282* 27.20 41.74 1.53 1.35 0.05 51.48 1.89 63.02 2.32 72.16 2.65 85.14 3.13 96.87 3.56 119.30 4.39
49 SC1290 48.40 13.82 0.29 0.25 0.01 16.97 0.35 20.70 0.43 23.67 0.49 27.88 0.58 31.56 0.65 36.12 0.75
50] SC1300* 31.59 4.10 0.13 0.11 0.00 5.03 0.16 6.14 0.19 7.02 0.22 8.27 0.26 9.36 0.30 17.19 0.54
51 SC1302 6.80 14.97 2.20 1.92 0.28 18.39 2.70 22.45 3.30 26.38 3.88 33.96 4.99 39.59 5.82 45.47 6.69
52, SC1304 15.65 35.10 2.24 2.11 0.13 45.54 2.91 58.04 3.71 67.45 4.31 80.36 5.13 91.39 5.84 104.10 6.65
53] SC1310* 91.82 227.51 2.48 2.10 0.02 289.78 3.16 356.14 3.88 407.56 4.44 480.40 5.23 543.90 5.92 617.58 6.73
54 SC1312 66.60 151.73 2.28 2.09 0.03 192.88 2.90 248.28 3.73 289.14 4.34 344.46 5.17 391.43 5.88 445.38 6.69
Total Area 2896.7
Avg. area 53.64
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Union Creek

1-year 2-year 5-year 10-year 25-year 50-year 100-year
. . Runoff Unit Runoff Peak Unit Peak Unit Peak Unit Peak Unit Peak Unit Peak Unit
Subcatchment | Area (acres) | Peak lescharge Unit E?ls/charge Volume Volume Discharge | Discharge | Discharge | Discharge | Discharge | Discharge | Discharge | Discharge | Discharge | Discharge | Discharge | Discharge
(cfs) (cfsfac) (inches) | (inchesiacre) | (cfs) | (cfsiac) | (cfs) | (cfsiac) | (cfs) | (cfsiac) | (cfs) | (cfsiac) | (cfs) | (cfsiac) | (cfs) | (cfsiac)
UC1000 2624 122.59 0.47 0.41 0.00 150.50 0.57 183.65 0.70 209.94 0.80 247.33 0.94 279.95 1.07 323.65 1.23
UC1010 8.5 36.75 0.42 0.36 0.00 4512 0.51 55.06 0.62 62.94 0.71 74.15 0.84 83.93 0.95 95.28 1.08
UC1020 84.4 48.19 0.57 0.50 0.01 59.17 0.70 72.20 0.86 82.53 0. 97.23 1.15 110.14 1.30 147.42 1.75
UC1030 .25 4.50 0.54 0.47 0.06 5.52 0.67 6.74 0.82 7.70 0. 9.07 1.10 10.51 1.27 12.93 1.57
UC1032 5.7 4.44 0.78 0.68 0.12 5.45 0.96 6.65 1.17 7.60 1. 8.95 1.57 10.14 1.78 11.51 2.02
UC1040 35.8 21.37 0.60 0.52 0.01 26.24 0.73 32.02 0.89 36.60 1.0. 43.12 1.20 48.81 1.36 55.41 1.55
UC1050 71 8.64 1.22 1.06 0.15 10.62 1.50 12.97 1.83 14.83 2.09 17.47 2.46 19.78 2.79 22.80 3.21
UC1060 7.9 8.29 1.05 0.92 0.12 10.22 1.29 12.51 1.58 14.33 1.81 16.90 2.14 19.15 242 21.75 275
UC1070 8.1 10.72 1.32 1.15 0.14 13.16 1.63 16.06 1.98 18.36 227 21.63 2.67 24.49 3.02 27.80 3.43
UC1080 14.7 16.03 1.09 0.95 0.06 19.67 1.34 24.01 1.63 27.44 1.87 32.33 2.20 36.60 2.49 41.54 2.83
UC1090 20.4 26.48 1.30 1.13 0.06 32.50 1.59 39.66 1.94 45.34 222 53.41 2.62 60.46 2.96 68.63 3.36
UC1100 65.95 20.54 0.31 0.27 0.00 25.22 0.38 30.77 0.47 35.18 0.53 41.44 0.63 46.91 0.71 53.25 0.81
uc1101 59.54 84.98 1.43 1.24 0.02 104.34 1.75 127.33 2.14 145.55 2.44 171.48 2.88 194.10 3.26 220.35 3.70
UC1102 8.41 3.49 0.42 0.36 0.04 4.29 0.51 5.23 0.62 5.98 0.71 7.05 0.84 7.98 0.95 9.05 1.08
UC1104 12.44 4.84 0.39 0.34 0.03 5.95 0.48 7.26 0.58 8.29 0.67 9.77 0.79 11.06 0.89 12.56 1.01
uc1110 7.8 14.57 1.87 1.62 0.21 17.89 2.29 21.83 2.80 24.96 3.20 29.41 3.77 33.29 4.27 37.79 4.84
uc1121 37.7 15.66 0.42 0.36 0.01 19.22 0.51 23.45 0.62 26.81 0.71 31.59 0.84 35.75 0.95 40.59 1.08
UC1130 21 4.20 2.00 1.74 0.83 5.15 2.45 6.29 2.99 7.19 3.42 8.47 4.03 9.98 4.75 11.82 5.63
UC1140 12.7 11.87 0.93 0.81 0.06 14.57 1.15 17.78 1.40 20.32 1.60 23.94 1.89 27.10 2.13 30.76 242
UC1150 44.36 13.82 0.31 0.27 0.01 16.96 0.38 20.70 0.47 23.66 0.53 27.88 0.63 31.55 0.71 35.82 0.81
UC1152 3.91 8.62 2.20 1.92 0.49 10.58 2.71 12.92 3.30 14.77 3.78 17.40 4.45 19.70 5.04 22.36 5.72
UC1154 2.83 2.94 1.04 0.90 0.32 3.61 1.27 4.40 1.56 5.03 1.78 5.93 2.09 6.71 2.37 7.62 2.69
UC1156 21.2 24.76 1.17 1.01 0.05 30.40 1.43 37.09 1.75 42.40 2.00 49.96 2.36 56.55 2.67 64.19 3.03
UC1160 16.3 17.34 1.06 0.92 0.06 21.29 1.31 25.98 1.59 29.70 1.82 35.00 2.15 41.77 2.56 52.50 3.22
UCc1170 30.82 16.00 0.52 0.45 0.01 19.64 0.64 23.97 0.78 27.40 0.89 32.28 1.05 36.54 1.19 41.48 1.35
uc1172 27.46 28.47 1.04 0.90 0.03 34.98 1.27 42.69 1.55 48.81 1.78 57.51 2.09 65.10 2.37 73.91 2.69
UCc1174 50.75 6.59 0.13 0.11 0.00 8.09 0.16 9.87 0.19 11.28 0.22 13.29 0.26 15.04 0.30 17.07 0.34
UC1180 12.6 8.83 0.70 0.61 0.05 10.84 0.86 13.23 1.05 15.12 1.20 17.81 1.41 20.16 1.60 22.89 1.82
UC1190 71 5.53 0.78 0.68 0.10 6.79 0.96 8.28 1.17 9.47 1.33 11.15 1.57 12.63 1.78 14.33 2.02
UC1200 4.4 3.20 0.73 0.63 0.14 3.93 0.89 4.79 1.09 5.48 1.24 6.45 1.47 7.30 1.66 8.29 1.88
uc1210 6.38 5.96 0.93 0.81 0.13 7.32 1.15 8.93 1.40 10.21 1.60 12.03 1.89 13.61 2.13 15.46 242
uc1212 10.75 11.16 1.04 0.90 0.08 13.70 1.27 16.72 1.56 19.11 1.78 22.52 2.09 25.49 2.37 28.93 2.69
UC1220 31.5 2.45 0.08 0.07 0.00 3.01 0.10 3.67 0.12 4.20 0.13 4.95 0.16 5.60 0.18 6.36 0.20
UC1230 140.02 25.44 0.18 0.16 0.00 31.23 0.22 38.11 0.27 43.57 0.31 51.33 0.37 58.10 0.41 65.95 0.47
UC1240 12.89 13.38 1.04 0.90 0.07 16.43 1.27 20.05 1.56 22.92 1.78 27.00 2.09 30.56 237 34.69 2.69
UC1250 27.15 4.93 0.18 0.16 0.01 6.06 0.22 7.39 0.27 8.45 0.31 9.95 0.37 11.27 0.41 12.79 0.47
UC1252 10.75 0.56 0.05 0.05 0.00 0.69 0.06 0.84 0.08 0.96 0.09 1.13 0.10 1.27 0.12 1.45 0.13
UC1254 7.48 2.33 0.31 0.27 0.04 2.86 0.38 3.49 0.47 3.99 0.53 4.70 0.63 5.32 0.71 6.04 0.81
UC1260 28.51 1.48 0.05 0.05 0.00 1.82 0.06 222 0.08 2.53 0.09 2.99 0.10 3.38 0.12 3.84 0.13
UC1262 44.94 11.66 0.26 0.23 0.01 14.32 0.32 17.47 0.39 19.97 0.44 23.53 0.52 26.64 0.59 30.24 0.67
uCc1270 9.04 11.33 1.25 1.09 0.12 13.91 1.54 16.98 1.88 19.41 2.15 22.86 2.53 25.88 2.86 29.38 3.25
UC1280 9.46 0.49 0.05 0.05 0.00 0.60 0.06 0.74 0.08 0.84 0.09 0.99 0.10 1.12 0.12 1.27 0.13
UCc1291 144.6 71.30 0.49 0.43 0.00 87.54 0.61 106.82 0.74 122.12 0.84 143.87 0.99 162.84 1.13 184.87 1.28
UC1300 9.4 12.20 1.30 1.13 0.12 14.98 1.59 18.28 1.94 20.89 222 24.61 2.62 27.86 2.96 31.63 3.36
UC1310 22.3 27.78 1.25 1.08 0.05 34.11 1.53 41.62 1.87 47.58 2.13 56.05 2.51 63.44 2.85 72.88 3.27
UC1320 78.2 79.02 1.01 0.88 0.01 97.08 1.24 118.51 1.52 135.51 1.73 159.66 2.04 180.74 2.31 205.20 2.62
UC1322 83.5 75.86 0.91 0.79 0.01 93.12 1.12 113.64 1.36 129.90 1.56 153.04 1.83 173.22 2.07 196.84 2.36
UC1330 112.48 20.44 0.18 0.16 0.00 25.09 0.22 30.62 0.27 35.00 0.31 41.23 0.37 46.67 0.41 52.98 0.47
UC1331 1.18 2.76 2.34 2.03 1.72 3.38 2.87 4.13 3.50 4.72 4.00 5.73 4.85 6.54 5.54 7.49 6.35
UC1332 4.9 9.54 1.95 1.69 0.34 11.71 2.39 14.29 292 16.34 3.33 19.24 3.93 21.78 4.45 24.73 5.05
UC1333 1.97 4.09 2.08 1.80 0.92 5.02 2.55 6.13 3.11 7.42 3.76 9.05 4.59 10.42 5.29 12.01 6.10
UC1334 5.2 8.77 1.69 1.47 0.28 10.77 2.07 13.14 253 15.02 2.89 17.70 3.40 20.03 3.85 23.97 4.61
UC1335 1.19 2.78 2.34 2.03 1.70 3.41 2.87 4.16 3.50 4.76 4.00 5.61 4.71 6.48 5.44 7.46 6.27
UC1336 12.2 26.84 2.20 1.92 0.16 32.99 2.70 40.28 3.30 46.06 3.78 54.28 4.45 62.06 5.09 71.92 5.90
UC1337 1.19 2.84 2.39 2.07 1.74 3.49 293 4.26 3.58 4.87 4.09 5.87 4.93 6.69 5.62 7.65 6.42
UC1341 9.29 17.93 1.93 1.76 0.19 22.27 2.40 27.43 2.95 31.51 3.39 37.32 4.02 42.37 4.56 48.24 5.19
UC1350 5.48 12.06 2.20 1.92 0.35 14.82 2.71 18.10 3.30 20.69 3.78 24.64 4.50 28.61 5.22 33.16 6.05
UC1352 5.87 6.09 1.04 0.90 0.15 7.48 1.27 9.13 1.56 10.44 1.78 12.30 2.09 13.92 237 15.80 2.69
UC1353 10.99 17.07 1.55 1.35 0.12 20.98 1.91 25.62 2.33 29.31 2.67 36.49 3.32 43.64 3.97 52.28 4.76
UC1354 5.58 13.19 2.36 2.07 0.37 16.24 291 19.87 3.56 22.74 4.08 26.82 4.81 30.38 5.44 34.67 6.21
UC1360 170.26 132.07 0.78 0.68 0.00 162.37 0.95 198.32 1.16 226.81 1.33 267.30 1.57 302.62 1.78 343.59 2.02
UC1361 17.66 11.46 0.65 0.56 0.03 14.07 0.80 17.17 0.97 19.62 1.1 23.12 1.31 26.17 1.48 29.71 1.68
UC1362 19.2 44.73 2.33 2.03 0.11 54.97 2.86 67.12 3.50 76.76 4.00 90.45 4.71 102.39 5.33 116.26 6.06
UC1364 5.2 7.42 1.43 1.24 0.24 9.11 1.75 11.12 2.14 12.72 2.45 16.40 3.15 20.13 3.87 24.52 4.72
UC1366 22 4.57 2.08 1.80 0.82 5.61 2.55 6.84 3.11 7.82 3.56 9.22 4.19 10.43 4.74 11.91 5.42
UC1368 15.5 26.08 1.68 1.47 0.09 32.05 2.07 39.14 2.52 44.75 2.89 52.74 3.40 59.74 3.85 69.55 4.49
UC1370 2.83 4.78 1.69 1.47 0.52 5.86 2.07 7.15 2.53 8.18 2.89 9.63 3.40 10.96 3.87 13.59 4.80
UC1371 3.22 5.85 1.82 1.58 0.49 7.18 2.23 8.76 272 10.02 3.11 11.80 3.67 13.36 4.15 15.17 4.71
UC1372 7.21 13.06 1.81 1.58 0.22 16.05 2.23 19.60 272 22.42 3.11 26.42 3.66 29.91 4.15 33.95 4.71
UC1374 74 6.71 0.91 0.79 0.11 8.25 1.1 10.07 1.36 11.51 1.56 13.56 1.83 15.35 2.07 17.45 2.36
UC1380 56.4 36.60 0.65 0.56 0.01 44.93 0.80 54.82 0.97 62.67 1.11 73.83 1.31 83.57 1.48 94.88 1.68
Total Area 2133.09

Avg. area 30.04
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Polk Run

1-year 2-year 5-year 10-year 25-year 50-year 100-year
Subcatchment | Area (acres) | Peak Discharge | Unit Discharge Runoff Unit Runoff lPeak ) Unit lPeak ) Unit lPeak ) Unit lPeak ) Unit lPeak ) Unit lPeak ) Unit
(cfs) (cfsfac) YOIume . Volume Discharge [ Discharge| Discharge | Discharge | Discharge | Discharge| Discharge [ Discharge| Discharge | Discharge | Discharge | Discharge
(inches) | (inches/acre) (cfs) (cfs/ac) (cfs) (cfs/ac) (cfs) (cfs/ac) (cfs) (cfs/ac) (cfs) (cfs/ac) (cfs) (cfs/ac)
1 PR1000 151.31 58.9 0.39 0.34 0.00 72.32 0.48 88.25 0.58 100.88 0.67 118.85 0.79 134.53 0.89 153.58 1.02
2 PR1001 15.32 9.9 0.65 0.56 0.04 12.20 0.80 14.89 0.97 17.02 1.11 20.06 1.31 22.70 1.48 25.77 1.68
3] PR1002 3.7 4.3 1.17 1.01 0.27 5.31 1.43 6.47 1.75 7.40 2.00 9.51 2.57 12.31 3.33 15.57 4.21
4 PR1003 52 9.4 1.82 1.58 0.30 11.60 2.23 14.15 2.72 16.18 3.1 19.06 3.67 21.58 4.15 24.49 4.71
5 PR1004 1.2 1.1 0.91 0.79 0.66 1.34 1.12 1.63 1.36 1.87 1.56 2.20 1.83 2.58 2.15 3.57 2.97
6 PR1005 6.03 1.3 0.21 0.17 0.03 1.54 0.25 1.88 0.31 2.14 0.36 2.53 0.42 2.86 0.47 3.25 0.54
7] PR1006 21.58 15.1 0.70 0.61 0.03 18.57 0.86 22.66 1.05 25.90 1.20 30.51 1.41 34.54 1.60 39.21 1.82
8| PR1007 33.22 8.6 0.26 0.23 0.01 10.59 0.32 12.92 0.39 14.77 0.44 17.40 0.52 19.69 0.59 22.35 0.67
9 PR1010 8.8 6.9 0.78 0.68 0.08 8.41 0.96 10.27 1.17 11.74 1.33 13.82 1.57 15.65 1.78 17.82 2.03
10 PR1020 36.4 34.8 0.96 0.83 0.02 42.76 1.17 52.25 1.44 59.77 1.64 70.45 1.94 79.97 2.20 93.08 2.56
11 PR1030 51.1 15.9 0.31 0.27 0.01 19.54 0.38 23.84 0.47 27.26 0.53 32.11 0.63 36.35 0.71 41.26 0.81
12 PR1040 41.6 8.6 0.21 0.18 0.00 10.61 0.25 12.94 0.31 14.79 0.36 17.43 0.42 19.73 0.47 22.39 0.54
13 PR1050 4.7 0.1 0.03 0.01 0.00 0.15 0.03 0.18 0.04 0.21 0.04 0.25 0.05 0.28 0.06 0.32 0.07
14 PR1060 17.7 4.6 0.26 0.23 0.01 5.64 0.32 6.88 0.39 7.87 0.44 9.27 0.52 10.49 0.59 11.91 0.67
15 PR1070 162.28 33.7 0.21 0.18 0.00 41.37 0.25 50.48 0.31 57.71 0.36 67.98 0.42 76.95 0.47 87.36 0.54
16 PR1080 25.16 52.2 2.08 1.80 0.07 64.14 2.55 78.26 3.11 89.47 3.56 105.40 4.19 119.30 4.74 138.83 5.52
17 PR1090 5.42 8.4 1.56 1.35 0.25 10.36 1.91 12.65 2.33 14.46 2.67 17.03 3.14 19.28 3.56 21.88 4.04
18 PR1100 12.62 18.0 1.43 1.24 0.10 22.12 1.75 26.99 2.14 30.85 2.44 36.35 2.88 41.77 3.31 53.02 4.20
19 PR1110 100.6 39.2 0.39 0.34 0.00 48.08 0.48 58.67 0.58 67.07 0.67 79.02 0.79 89.44 0.89 102.22 1.02
20 PR1120 10.3 5.1 0.49 0.43 0.04 6.24 0.61 7.61 0.74 8.70 0.84 10.25 0.99 11.60 1.13 13.31 1.29
21 PR1130 6.6 1.9 0.29 0.25 0.04 2.31 0.35 2.82 0.43 3.23 0.49 3.80 0.58 4.30 0.65 4.94 0.75
22, PR1140 26.5 7.6 0.29 0.25 0.01 9.29 0.35 11.33 0.43 12.96 0.49 15.26 0.58 17.28 0.65 19.62 0.74
23 PR1150 771 22.0 0.28 0.25 0.00 27.00 0.35 32.96 0.43 37.68 0.49 44.40 0.58 50.76 0.66 60.20 0.78
24, PR1160 20.8 5.9 0.29 0.25 0.01 7.29 0.35 8.90 0.43 10.17 0.49 11.98 0.58 13.56 0.65 15.40 0.74
25 PR1170 26.1 1.4 0.05 0.05 0.00 1.66 0.06 2.03 0.08 2.32 0.09 2.73 0.10 3.09 0.12 3.51 0.13
26 PR1180 45.1 2.3 0.05 0.05 0.00 2.87 0.06 3.51 0.08 4.01 0.09 4.72 0.10 5.35 0.12 6.07 0.13
27 PR1190 8.8 3.4 0.39 0.34 0.04 4.21 0.48 5.13 0.58 5.87 0.67 6.91 0.79 7.82 0.89 9.01 1.02
28 PR1200 41.15 42.7 1.04 0.90 0.02 52.45 1.27 64.00 1.56 73.16 1.78 86.19 2.09 97.56 2.37 110.76 2.69
29 PR2000 126.1 45.8 0.36 0.32 0.00 56.25 0.45 68.64 0.54 78.47 0.62 92.45 0.73 104.64 0.83 125.47 1.00
30, PR2010 36.4 13.2 0.36 0.32 0.01 16.24 0.45 19.82 0.54 22.65 0.62 26.69 0.73 30.24 0.83 38.87 1.07
31 PR3000 133.5 58.9 0.44 0.38 0.00 72.32 0.54 88.24 0.66 100.88 0.76 118.84 0.89 138.26 1.04 177.46 1.33
32, PR3010 49.3 15.4 0.31 0.27 0.01 18.85 0.38 23.00 0.47 26.30 0.53 30.98 0.63 35.07 0.71 46.48 0.94
33 PR3020 38.6 19.0 0.49 0.43 0.01 23.37 0.61 28.52 0.74 32.60 0.84 38.40 0.99 50.31 1.30 72.14 1.87
34 PR3030 41.2 171 0.42 0.36 0.01 21.01 0.51 25.63 0.62 29.30 0.71 34.52 0.84 42.11 1.02 56.76 1.38
35| PR3032* 52.6 16.0 0.30 0.26 0.01 19.61 0.37 23.93 0.45 27.36 0.52 39.68 0.75 63.25 1.20 96.61 1.84
36 PR3040 93.6 29.2 0.31 0.27 0.00 35.79 0.38 43.67 0.47 49.93 0.53 58.82 0.63 68.58 0.73 90.36 0.97
37| PR3042* 65.7 23.9 0.36 0.32 0.00 29.31 0.45 35.76 0.54 40.88 0.62 48.17 0.73 57.94 0.88 74.93 1.14
38 PR3050 42.7 12.2 0.29 0.25 0.01 14.97 0.35 18.26 0.43 20.88 0.49 24.60 0.58 27.84 0.65 35.42 0.83
39 PR3060 61.97 241 0.39 0.34 0.01 29.62 0.48 36.14 0.58 41.32 0.67 48.68 0.79 55.10 0.89 62.55 1.01
40 PR3062 3.21 3.7 1.17 1.01 0.32 4.60 1.43 5.62 1.75 6.42 2.00 7.56 2.36 8.56 2.67 9.72 3.03
41 PR3064 7.89 8.2 1.04 0.90 0.11 10.06 1.27 12.27 1.56 14.03 1.78 16.53 2.09 18.71 2.37 21.24 2.69
42| PR3070* 81.8 29.3 0.36 0.31 0.00 35.97 0.44 43.89 0.54 50.18 0.61 59.11 0.72 66.91 0.82 75.96 0.93
43 PR4000 54.5 24.0 0.44 0.38 0.01 29.52 0.54 36.03 0.66 41.19 0.76 53.04 0.97 67.06 1.23 86.17 1.58
44]  PR4010* 55.5 47.8 0.86 0.75 0.01 58.71 1.06 71.64 1.29 81.90 1.48 96.49 1.74 109.21 1.97 128.93 2.32
Total Area 1910.96
Avg. area 43.43
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Little Muddy Creek

1-year 2-year 5-year 10-year 25-year 50-year 100-year
Subcatchment | Area (acres) | Peak Discharge | Unit Discharge Runoff Unit Runoff Peak Unit Peak Unit Peak Unit Peak Unit Peak Unit Peak Unit
(cfs) (cfsfac) Volume Volume Discharge | Discharge| Discharge [ Discharge| Discharge | Discharge | Discharge [ Discharge| Discharge | Discharge | Discharge | Discharge
(inches) | (inches/acre) (cfs) (cfs/ac) (cfs) (cfs/ac) (cfs) (cfs/ac) (cfs) (cfs/ac) (cfs) (cfs/ac) (cfs) (cfs/ac)
1 MC1000 54.73 36.93 0.67 0.59 0.01 45.34 0.83 55.33 1.01 63.25 1.16 74.51 1.36 84.52 1.54 135.46 248
2 MC1010 92.13 31.09 0.34 0.29 0.00 38.16 0.41 46.57 0.51 53.24 0.58 62.72 0.68 70.99 0.77 95.11 1.03
3] MC1020 44.05 3.43 0.08 0.07 0.00 4.21 0.10 5.14 0.12 5.87 0.13 10.74 0.24 22.90 0.52 61.38 1.39
4 MC1030 56.94 19.21 0.34 0.29 0.01 23.59 0.41 28.78 0.51 32.90 0.58 38.76 0.68 47.18 0.83 72.95 1.28
5 MC1040 62.09 4.03 0.06 0.06 0.00 4.95 0.08 6.04 0.10 6.90 0.11 8.13 0.13 9.20 0.15 10.47 0.17
6 MC2000 166.47 73.45 0.44 0.38 0.00 90.18 0.54 110.04 0.66 125.79 0.76 148.19 0.89 167.74 1.01 190.43 1.14
7] MC2010 15.72 17.16 1.09 0.99 0.06 21.30 1.36 26.22 1.67 30.12 1.92 35.66 2.27 40.49 2.58 47.06 2.99
8| MC2020 36.81 5.73 0.16 0.14 0.00 7.04 0.19 8.59 0.23 9.82 0.27 11.57 0.31 13.09 0.36 14.86 0.40
9 MC2022 63.20 41.01 0.65 0.56 0.01 50.35 0.80 61.44 0.97 70.23 1.11 82.74 1.31 93.65 1.48 124.20 1.97
10 MC2030 122.07 9.19 0.08 0.07 0.00 11.28 0.09 13.77 0.11 15.74 0.13 18.54 0.15 20.98 0.17 23.82 0.20
11 MC2040 17.85 5.10 0.29 0.25 0.01 6.26 0.35 7.64 0.43 8.73 0.49 10.28 0.58 11.64 0.65 13.21 0.74
12 MC2050 18.20 8.98 0.49 0.43 0.02 11.02 0.61 13.45 0.74 15.37 0.84 25.56 1.40 57.84 3.18 92.44 5.08
13 MC2060 87.83 36.48 0.42 0.36 0.00 44.78 0.51 54.64 0.62 62.46 0.71 73.59 0.84 83.29 0.95 103.23 1.18
14 MC2070 37.62 28.32 0.75 0.65 0.02 34.76 0.92 42.42 1.13 48.49 1.29 57.13 1.52 64.67 1.72 73.66 1.96
15 MC2080 26.57 16.55 0.62 0.54 0.02 20.32 0.76 24.80 0.93 28.34 1.07 33.39 1.26 54.22 2.04 109.21 4.11
16 MC2091 83.85 39.18 0.47 0.41 0.00 48.09 0.57 58.69 0.70 67.09 0.80 79.03 0.94 89.46 1.07 101.92 1.22
17 MC2092 12.95 4.71 0.36 0.32 0.02 5.78 0.45 7.05 0.54 8.06 0.62 9.49 0.73 10.75 0.83 14.15 1.09
18] MC2094* 564.79 174.03 0.31 0.27 0.00 213.85 0.38 261.11 0.46 298.57 0.53 351.82 0.62 398.27 0.71 477.51 0.85
19 MC3000 11.89 4.63 0.39 0.34 0.03 5.68 0.48 6.94 0.58 7.93 0.67 9.34 0.79 10.57 0.89 13.63 1.15
20 MC3010 19.42 14.62 0.75 0.65 0.03 17.95 0.92 21.90 1.13 25.03 1.29 29.49 1.52 33.38 1.72 46.45 2.39
21 MC3020 94.68 19.66 0.21 0.18 0.00 24.14 0.25 29.45 0.31 33.67 0.36 39.66 0.42 44.90 0.47 126.40 1.33
22 MC3022 24.25 9.44 0.39 0.34 0.01 11.59 0.48 14.14 0.58 16.17 0.67 19.05 0.79 21.56 0.89 24.48 1.01
23 MC3030 16.91 4.39 0.26 0.23 0.01 5.39 0.32 6.58 0.39 7.52 0.44 8.86 0.52 26.37 1.56 67.94 4.02
24 MC3040 10.40 3.24 0.31 0.27 0.03 3.98 0.38 4.85 0.47 5.55 0.53 6.54 0.63 7.40 0.71 8.40 0.81
25 MC3050 13.64 2.83 0.21 0.18 0.01 3.48 0.25 4.24 0.31 4.85 0.36 5.71 0.42 6.47 0.47 16.04 1.18
26 MC3060 190.49 44.50 0.23 0.20 0.00 54.63 0.29 66.66 0.35 76.20 0.40 89.78 0.47 101.62 0.53 115.36 0.61
27 MC3070 60.60 11.01 0.18 0.16 0.00 13.52 0.22 16.49 0.27 18.86 0.31 22.21 0.37 25.14 0.41 30.18 0.50
28 MC3080 23.44 4.87 0.21 0.18 0.01 5.98 0.25 7.29 0.31 8.34 0.36 9.82 0.42 11.12 0.47 12.62 0.54
29] MC3082* 354.89 98.56 0.28 0.24 0.00 121.00 0.34 147.65 0.42 168.79 0.48 198.85 0.56 225.08 0.63 279.08 0.79
30 MC3090 9.65 14.70 1.52 1.57 0.16 22.02 2.28 29.74 3.08 35.26 3.65 42.79 4.43 49.32 5.11 56.92 5.90
31 MC4000 140.38 51.01 0.36 0.85 0.01 70.39 0.50 125.73 0.90 183.20 1.31 276.64 1.97 364.90 2.60 470.29 3.35
32| Mc4002* 372.68 86.09 0.23 0.20 0.00 105.69 0.28 128.97 0.35 149.38 0.40 234.12 0.63 348.56 0.94 512.48 1.38
33 MC4010 45.69 14.23 0.31 0.27 0.01 17.47 0.38 21.32 0.47 24.37 0.53 28.71 0.63 71.91 1.57 166.36 3.64
34 MC4020 50.34 20.91 0.42 0.36 0.01 25.67 0.51 31.32 0.62 35.80 0.71 42.18 0.84 47.74 0.95 116.28 2.31
35 MC4030 22.56 20.49 0.91 0.79 0.03 25.16 1.12 30.70 1.36 35.10 1.56 41.35 1.83 46.80 2.07 58.16 2.58
36 MC4032 18.43 16.74 0.91 0.79 0.04 20.55 1.12 25.08 1.36 28.67 1.56 33.78 1.83 38.23 2.07 43.40 2.36
37 MC5000 12.04 3.13 0.26 0.23 0.02 3.84 0.32 4.68 0.39 5.35 0.44 6.31 0.52 7.14 0.59 8.63 0.72
38 MC5010 20.90 18.99 0.91 0.79 0.04 23.31 1.12 28.44 1.36 32.51 1.56 38.31 1.83 43.36 2.07 80.96 3.87
39 MC5012 14.07 10.96 0.78 0.68 0.05 13.45 0.96 16.41 1.17 18.76 1.33 22.10 1.57 25.02 1.78 30.11 2.14
40 MC5020 53.19 48.31 0.91 0.79 0.01 59.31 1.12 72.38 1.36 82.75 1.56 97.48 1.83 110.34 2.07 134.04 2.52
41 MC5030 75.92 23.65 0.31 0.27 0.00 29.03 0.38 35.42 0.47 40.50 0.53 47.71 0.63 54.00 0.71 61.34 0.81
42 MC5040 128.00 49.83 0.39 0.34 0.00 61.18 0.48 74.66 0.58 85.34 0.67 100.54 0.79 113.80 0.89 145.89 1.14
Total Area 3348.33
Avg. area 79.72
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Unnamed Tributary Little Muddy

1-year 2-year 5-year 10-year 25-year 50-year 100-year
Subcatchment | Area (acres) | Peak Discharge | Unit Discharge Runoff Unit Runoff lPeak ) Unit lPeak ) Unit lPeak ) Unit lPeak ) Unit lPeak ) Unit lPeak ) Unit
(cfs) (cfsfac) YOIume . Volume Discharge [ Discharge| Discharge | Discharge | Discharge | Discharge| Discharge [ Discharge| Discharge | Discharge| Discharge | Discharge
(inches) | (inches/acre) (cfs) (cfs/ac) (cfs) (cfs/ac) (cfs) (cfs/ac) (cfs) (cfs/ac) (cfs) (cfs/ac) (cfs) (cfs/ac)
1 LM1000 88.31 2.29 0.03 0.02 0.00 2.81 0.03 343 0.04 3.93 0.04 4.62 0.05 5.23 0.06 5.97 0.07
2 LM1010 65.18 5.08 0.08 0.07 0.00 6.23 0.10 7.60 0.12 8.69 0.13 10.24 0.16 11.59 0.18 13.16 0.20
3] LM1020 77.3 4.01 0.05 0.05 0.00 4.93 0.06 6.01 0.08 6.87 0.09 8.10 0.10 9.16 0.12 10.40 0.13
4 LM1030 34.02 25.61 0.75 0.65 0.02 31.44 0.92 38.36 1.13 43.85 1.29 51.66 1.52 58.48 1.72 66.39 1.95
5 LM1040 38.17 32.44 0.85 0.77 0.02 40.22 1.05 49.44 1.30 56.75 1.49 67.63 1.77 78.40 2.05 91.87 2.41
6 LM1050 50.73 36.87 0.73 0.63 0.01 45.26 0.89 55.23 1.09 63.14 1.24 74.38 1.47 84.19 1.66 95.58 1.88
7] LM1060 264.75 102.98 0.39 0.34 0.00 126.48 0.48 154.37 0.58 176.49 0.67 207.93 0.79 235.37 0.89 267.21 1.01
8| LM1070 96.21 37.46 0.39 0.34 0.00 45.98 0.48 56.11 0.58 64.15 0.67 75.57 0.79 85.54 0.89 97.11 1.01
9 LM1080 35.11 10.02 0.29 0.25 0.01 12.31 0.35 15.02 0.43 17.17 0.49 20.22 0.58 22.89 0.65 25.99 0.74
10 LM1090 37.88 31.46 0.83 0.72 0.02 38.62 1.02 47.13 1.24 53.88 1.42 63.47 1.68 71.85 1.90 81.80 2.16
11 LM2000 66.73 20.78 0.31 0.27 0.00 25.52 0.38 31.14 0.47 35.59 0.53 41.93 0.63 47.46 0.71 53.88 0.81
12 LM2010 66.04 32.57 0.49 0.43 0.01 39.98 0.61 48.79 0.74 55.77 0.84 65.71 0.99 74.37 1.13 84.43 1.28
Total Area 920.43
Avg. area 76.70
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Little Miami Tribs

1-year 2-year 5-year 10-year 25-year 50-year 100-year
Peak Unit Runoff Unit Runoff Peak Unit Peak Unit Peak Unit Peak Unit Peak Unit Peak Unit
Subcatchment | Area (acres)| .. . . . . . . . . . . . . .
Discharge | Discharge| Volume Volume Discharge | Discharge | Discharge | Discharge | Discharge | Discharge | Discharge | Discharge | Discharge | Discharge | Discharge | Discharge
(cfs) (cfs/ac) | (inches) | (inches/acre) (cfs) (cfs/ac) (cfs) (cfs/ac) (cfs) (cfs/ac) (cfs) (cfs/ac) (cfs) (cfs/ac) (cfs) (cfs/ac)
1 LMT1000 63.17 21.32 0.34 0.29 0.00 26.17 0.41 31.93 0.51 36.50 0.58 43.00 0.68 48.68 0.77 60.41 0.96
2| LMT1010 58.08 25.63 0.44 0.38 0.01 31.46 0.54 38.39 0.66 43.89 0.76 51.70 0.89 61.73 1.06 86.40 1.49
3| LMT1020 5.28 7.54 1.43 1.24 0.23 9.25 1.75 11.29 2.14 12.91 2.44 17.41 3.30 21.66 4.10 26.27 4.97
4]  LMT1030 13.97 8.34 0.60 0.52 0.04 10.24 0.73 12.49 0.89 14.28 1.02 16.83 1.20 19.21 1.38 27.00 1.93
5|  LMT1040 4.51 4.68 1.04 0.90 0.20 5.75 1.27 7.01 1.56 8.02 1.78 9.45 2.09 10.72 2.38 12.93 2.87
6] LMT1042 1.97 1.53 0.78 0.68 0.34 1.88 0.96 2.30 1.17 2.63 1.33 3.10 1.57 3.50 1.78 3.98 2.02
7| LMT2000 3.56 0.92 0.26 0.23 0.06 1.13 0.32 1.38 0.39 1.58 0.44 1.86 0.52 2.11 0.59 2.40 0.67
8| LMT2010 50.39 41.85 0.83 0.72 0.01 51.38 1.02 62.70 1.24 71.67 1.42 84.44 1.68 95.58 1.90 108.63 2.16
9| LMT2020 65.28 37.28 0.57 0.50 0.01 45.76 0.70 55.84 0.86 63.84 0.98 75.20 1.15 85.12 1.30 102.18 1.57
10 LMT3000 77.92 48.54 0.62 0.54 0.01 59.59 0.76 72.71 0.93 83.12 1.07 97.93 1.26 110.84 1.42 131.05 1.68
11 LMT4000 30.52 11.88 0.39 0.34 0.01 14.59 0.48 17.80 0.58 20.35 0.67 23.97 0.79 27.14 0.89 33.51 1.10
12|  LMT5000 20.34 4.22 0.21 0.18 0.01 5.19 0.25 6.33 0.31 7.23 0.36 8.52 0.42 9.85 0.48 16.14 0.79
13]  LMT5010 141.54 106.53 0.75 0.65 0.00 130.79 0.92 159.60 1.13 182.45 1.29 214.94 1.52 243.29 1.72 280.27 1.98
14]  LMT5020 43.26 19.09 0.44 0.38 0.01 23.43 0.54 28.60 0.66 32.69 0.76 38.51 0.89 43.59 1.01 53.17 1.23
15|  LMT6000 160.15 124.70 0.78 0.68 0.00 153.09 0.96 186.81 1.17 213.55 1.33 251.59 1.57 284.77 1.78 340.62 2.13
16] LMT6002 46.66 90.04 1.93 1.69 0.04 110.87 2.38 135.56 2.91 155.12 3.32 182.91 3.92 207.69 4.45 241.36 5.17
17 LMT6010 5.49 10.11 1.84 1.60 0.29 12.42 2.26 15.24 2.78 18.32 3.34 22.91 417 26.87 4.89 31.42 5.72
18] LMT6020 6.09 5.06 0.83 0.72 0.12 6.21 1.02 7.58 1.24 8.66 1.42 10.21 1.68 12.01 1.97 14.86 2.44
19] LMT6030 6.83 9.04 1.32 1.15 0.17 11.10 1.62 13.54 1.98 15.48 2.27 18.24 2.67 20.72 3.03 24.92 3.65
20| LMT6040 8.88 12.22 1.38 1.20 0.13 15.00 1.69 18.30 2.06 20.92 2.36 24.65 2.78 27.90 3.14 32.21 3.63
21 LMT6050 5.27 6.57 1.25 1.08 0.21 8.06 1.53 9.84 1.87 11.24 2.13 13.36 2.53 16.70 3.17 21.11 4.01
22| LMT6060 4.9 6.49 1.32 1.15 0.23 7.96 1.62 10.08 2.06 12.58 2.57 16.46 3.36 19.93 4.07 23.98 4.89
23] LMT6070 3.5 4.63 1.32 1.15 0.33 5.69 1.63 7.36 2.10 9.52 2.72 12.58 3.59 15.17 4.33 18.12 5.18
24] LMT6080 64.28 30.03 0.47 0.41 0.01 36.87 0.57 44.99 0.70 51.43 0.80 60.59 0.94 69.00 1.07 88.94 1.38
25|  LMT6090 12.2 6.02 0.49 0.43 0.04 7.39 0.61 9.01 0.74 10.30 0.84 12.94 1.06 16.62 1.36 21.80 1.79
26] LMT6100 7.61 9.87 1.30 1.13 0.15 12.12 1.59 14.79 1.94 16.91 2.22 19.93 2.62 23.11 3.04 27.44 3.61
271 LMT6110 14.82 3.08 0.21 0.18 0.01 3.78 0.25 4.61 0.31 5.27 0.36 6.21 0.42 7.11 0.48 9.48 0.64
28] LMT6120 5.55 5.47 0.99 0.86 0.15 6.72 1.21 8.20 1.48 9.37 1.69 11.04 1.99 12.50 2.25 14.64 2.64
29] LMT7000 26.72 2.08 0.08 0.07 0.00 2.55 0.10 3.12 0.12 3.56 0.13 4.20 0.16 4.75 0.18 5.39 0.20
Total Area 958.74
Avg. area 33.06
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APPENDIX |

Post-Construction Inspection Letters



Construction Site Erosion and Sediment Control Inspection

Inspector: IDate: Weather:
Project name: Municipality:
Type of inspection: Pre-con [I Routine [1 Follow up [ Photo(s): [

Inspection Checklist

BMP/Activity

Maintenance
Needed (Y/N)

N/A | Comments/Recommendations
(ex: NOV, not installed,

Construction entrance

Silt fence/straw wattles/mulch berm

Cement truck rinse out

Inlet protection

Roads

Basins

o Dewatering Device

Temporary stabilization

Permanent stabilization

Fuel/chemical storage

Stock Piles

Dewatering

Conservation Areas/ Grading
barriers marked

Other

Additional comments:

Description of Action Taken

Name or Date

Verbal compliance with on-site contact

Written inspection sent to builder/owner

Follow-up inspection scheduled

Non-compliance resolved

Notice of Violation Sent

Second Notice of Violation Sent

Enforcement recommended (stop-work order)

Enforcement obtained/inspections suspended




APPENDIX ]

Deerfield Township / Warren County Soil & Water Conservation District Agreement
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