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Chapter One General Provisions

100.01 Purpose and Intent

The purpose of these regulations, as adopted by the Huron County Board of

Commi ssioners, hereinafteronefebdbredstbooapr
standard specifications for subdivision development and infrastructure improvements in

the unincorporated portions of Huron County, Ohio. These regulations are intended for
quality and uniformity of infrastructure development androwpments, and will define

the minimum requirements for surveying, engineering, and construction.

These regulations shall complement State and Federal standards and shall be known as the
Huron County Engineering Codengh€oédéenaft &h.
shall be no variance from these regulations without the written consent of the County
Commissioners, based on the recommendations of the Huron County Engineer, hereinafter
referred to as the fACounty BEHurgn Soieand'Water The
Conservation District shall administer these regulations for the County Commissioners.

100.02 Interpretation

These regulations shall be interpreted and applied as minimum requirements. They are not
intended to interfere with, or annulyaeasements, covenants, or other agreements between
parties, unless they violate these regulations. When two specific provisions of these
regulations conflict, or a provision of these regulations conflict with any other lawfully
adopted regulation, ordamce, or resolution, the most restrictive provision shall apply.

100.03 Separability

The invalidation of any clause, sentence, paragraph, or section of these regulations by a
court of competent jurisdiction shall not affect the validity of any other painest
regulations, which shall remain in full force and effect.

100.04 Authority, Adoption and Amendments

The County Commi ssioners, by virtue of #fAChH
authorized to adopt regulations, governing the construction of iraprents within their
jurisdiction. These regulations shall become effective after the necessary public hearings

and adoption by the County Commissioners.

The date of adoption of this Engineering Code by the Huron County Commissioners is
December 2, 2008ytResolution No. 0838

Requests for amendments to the Engineering Code shall be made in writing to the County
Commissioners along with the reason for the change. Requests will be reviewed by the
County Commissioners and if they feel it necessary, whkkgonduct a public hearing and

then approve or disapprove the request.



100.05 Procedure for Subdivisions

A developer/subdivider shall furnish the following information to the County Engineer for
approval of plans:

A. Minor Subdivision

Normally, the County Engineer will not review plans for minor subdivisions.

However, if an engineering problem is encountered during the Concept Plan phase,
the Administrative Officer shal/l reques
County Engineer, Administrate Officer, and developer/subdivider shall meet to

discuss the problem.

B. Major Subdivision
1. Preliminary Discussion

Shortly after the Concept Plan phase, the developer/subdivider shall meet
with the County Engineer, so that bgidrties can become familiar with
existing conditions affecting the proposed improvements.

2. Preliminary Engineering Plans

The developer/subdivider should prepare the preliminary engineering plans
in conjunction with the preliminary plat as required by Bubdivision
Regulations. If these plans, as outlined in Chapter 3 are submitted to the
County Engineer at the same time as the preliminary plat is filed with the
Administrative Officer, many of the possible questions arising at the
Planning Commissioreriew can be answered, without waiting an

additional month. The plans should contain sufficient information to enable
the County Engineer to determine if the proposed improvements will be
satisfactory and will serve the public interest. Also, if theaagphre

prepared properly, it should insure that the developer/subdivider will not
expend excessive monies without some assurance that his final plans will be
approved.

3. Final Construction Plans

The developer/subdivider shall submit a full set@fstruction drawings

with supporting data, computations, and documents, of the proposed
subdivision to the County Engineer for review, as outlined in Chapter 4.
The County Engineer, then shall determine if the proposed improvements
fully comply with thecurrent Huron County Engineering Code. See Figure
17 1 for flow chart of the subdivision development process.

C. Review Fees

The County Engineerb6s Office shal/l be r
costs incurred during the review of preihary and construction plans. The rate



charged by the County Engineer shall be the actual labor cost plus fifty percent
(50%) to cover items such as employee benefits, office expenses, etc.

Fees shall be payable to the Huron County Engineer. The Cangiyeer shall

submit an itemized statement of time and costs incurred, after completion of the

final review. Approval of the Final Plat will be delayed until the County
Engineeroos Office receives payment for






Chapter Two  Definitions

200.01 Interpretation of Terms

For the purpose of these regulations, certain terms or words used herein shall be

interpreted as follows:

A. The word

B. The present tense includes the future tense, the singular number includes the plural,

Aper sono onnpartnership, estate, triist, companya s s o
or corporation, as well as an individual.

and the masculine includes the feminine.

C. The word

Ashalyl o eigai a emmamdat @« he wor d

reqguirement, and the word fAshoul do i s

200.02 Definitions

Unless otherwise stated in these regulations, words or phrases which hav&raowall
technical, construction industry oatte meaning are used in accordance with such
recognized meanings. The definitions contained herein are supplemental to those in the
Huron County Subdivision Regulations, Section 202.02.

AASHTO

ADT

ASTM

ADDENDA

AGGREGATE DRAIN

ANTI-SEEP COLLAR

AVERAGE
RECURRENCE
INTERVAL

American Association of State Highway and Transportation
Officials

Average Daily Traffic
American Society for Testing and Materials

Written or graphic information issued prior to the opening of
bids which clarify, correct, or change the bidding
requirements or the Contract Documents.

A trench filled with granular material extending laterally
from the pavement base layer to an outlet on the roadway
foreslope with the intent of draining surface and/or ground
water away from the pavement base.

Device that pevents the flow of water through the
surrounding soil around a conduit that is used as an outlet for
a retention or detention basin.

The average interval in years between storm water flows of
a given magnitude, over a period of tirsach as one
hundred (100) years.

A

m
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BACKSLOPE

BENCHMARK

BOND

CAST-IN-PLACE
STRUCTURE

CATCH BASIN

COEFFICIENT OF
RUNOFF (C)

CONDUIT

CONSTRUCTION
AND MATERIAL
SPECIFICATIONS

CONSTRUCTION
LIMITS

CONTRACT
DOCUMENTS

The slope from the back of a ditch to the existing ground
surface. Also referred to as a cut slope.

A marker of known elevation and location used in surveying
for establising vertical control.

Any form of security approved as to form and amount by the
County Commissioners, including a cash deposit, surety
bond, letter of credit, collateral, or other instrument of credit.

A concrete drainage struceuwhich is placed in forms and
cured at its final location.

A structure for intercepting flow from a gutter or ditch and
discharging the water through a conduit.

A value, varying with the ground and ground cowetich

is used in the Rational formula to determine the amount of a
rainfall which is directed to streams and not absorbed into
the ground.

A closed structure such as pipe.

A manual published periodically by the &af Ohio,
Department of Transportation, and widely used by engineers,
contractors and others in the highway industry to regulate
highway materials and construction.

Lines shown on a plan view that outlifetlateral extent of

the work. Typically placed 4 feet outside the point where the
backslope touches the existing ground unless additional
room is required for construction activities.

The Contract Documents establish the rights and

obligations of the parties and include the Invitation for Bid,
Agreement, Addenda, Contractor
documentation accompanying the bid) Notice to Proceed,

Bonds, General Conditions, Supplementary Conditions,
Specifications, and the Drawgs, together with all written
amendments, change orders, work change directives, field

orders, and any other document designated by the County
Commissioners, all of which constitute one instrument.

Approved shop drawings and the reports of subseréac
physical conditions and the reports and drawings relating to a
hazardous condition are not Contract Documents. Only
printed or hard copies of the items listed are Contract
Documents. Files in electronic media format of text, data,
graphics, and thike that may be furnished by the County to
the Contractor are not Contract Documents.



CONTRACTOR An individual, company, firm or other party or organization
who contracts with an Owner to construct all or a portion of
a project.

COUNTY ROAD Includes all roads which are or may be established as a part
of the county system of roads as provided in ORC 5541.01 to
5541.03, inclusive, which shall be known as the county

highway system.

CUL-DE-SAC Vehicular turnaround at the end of a permanent -@ead
street.

CULVERT A structure used to convey surface runoff through

embankments or under a road or driveway. A structure, as
distinguished from a bridge, which is usually covered with
embankment and is composed of structural material around
the entire perirater, although some culverts are supported on
spread footings with the stream bed serving as the bottom.

CUTOFF WALL A wall that extends downward from the end of a structure to
below the expected scour depth, or to a scesistant
material.

DEAD-END STREET Permanent: A local street with only one outlet that terminates

in a vehicular turnaround (cdle-sac) and has an appropriate
terminal for the safe and convenient reversal of traffic
movement. The ctdesac is of a permanent nature, which
is not intended to be extended or continued in the future.

Temporary: A local street temporarily having one end open

to traffic and the other end terminating in a temporary
turnaround (fAiteedo type), desig
intent to be extended in theture.

DESIGN DISCHARGE The peak rate of flow for which a drainage facility is
(Q) designed. Usually given in cubic feet per second (cfs).

DETENTION BASIN A structure that holds water for a short period of time before
releasing it to the naturalatercourse.

DRAINAGE AREA The area contributing discharge to a stream at a given point,
also known as watershed.

DRAWINGS OR PLANS The approved plans, profiles, typical cross sections, working
drawings, supplemental drawings, text, notes, or exact
reproductions that show the location, character, dimensions,
and details of the work to be done.

EASEMENT Authorization granted by a property owner to another for a
specific use of a designated portion of property.
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EDGE OF PAVEMENT

ELLIPTICAL PIPE

ENGINEER

EPHEMERAL STREAM

EROSION

FEMA

FLOOD

FLOOD, 106YEAR

FLOOD FRINGE

FLOOD HAZARD

FLOOD HAZARD
ELEVATION

FLOOD PLAIN

The location of thevhite or yellow edge line on an uncurbed
road, the edge of the gutter plate on a curb and gutter road or
the face of the curb on a curbed road.

Pipe which is manufactured with a span greater than rise to
be utilized in shallow cover siions.

County Engineer: The person who is elected to the office of
County Engineer of Huron County, Ohio, pursuant to ORC
Chapter 315.

Professional EngineefAny person registered to practice
professional engineering by the State Board egiBtration
as specified in Section 4733.14 of the Ohio Revised Code.

A stream or reach of a stream that does not flow for parts of
the year. The term includes intermittent streams with flow
less than perennial.

Thewearinmway of the earthoés surfa
gravity, or any other natural process.

Federal Emergency Management Agency

An overflowing of water, from watercourses, onto land
which is normally dry.

The temporary inundation oebrmally dry land areas by a
flood that is likely to occur once every one hundred (100)
years (i.e., having a one percent (1%) chance of occurring
each year, although such a flood may occur in any year).

The portion of the flood plain outke of the floodway.

Indicates overflow water having sufficient velocity to
transport debris, to scour the surface soil or to dislodge or
damage buildings. It also indicates erosion of the banks of
watercourses.

The act of @termining if flood levels within a watercourse
for a 100year flood, or other recurrence interval floods have
a significantly increased detrimental impact on upstream

property.

Lowland and relatively flat areas adjoining the rhal of a

river, stream, watercourse or lake. The flood plain area has a
one percent or greater chance of flooding in any given year.
This area encompasses the floodway and the floodway fringe
and is shown on Flood Insurance Rate Maps prepared by the
Feceral Emergency Management Agency

8



FLOOD PLAIN
CULVERTS

FLOODWAY

FORESLOPE

GRADE

HEADWALL

HEADWATER

HSWCD

HYDRAULIC GRADE
LINE

HYDRAULIC
GRADIENT

IMPROVEMENTS

INFILTRATION RATE

INLET

INLET CONTROL

INTERMITTENT

Relief culverts that are placed in addition to a bankfull
culvert at a higher elevation across the flood plain to allow
multiple outlets for floodwaters.

The portion of the flood plain wth is effective in carrying
flow, within which this carrying capacity must be preserved
and where the flood hazard is generally highest.

The slope from the edge of the shoulder to the toe of the
ditch. (Also referred to as a fill slope.)

The slope of a road, street, or other public way specified in
percentage terms.

The structural appurtenance placed at the open end of a pipe
to control an adjacent highway embankment and protect the
pipe end from undercutting.

The depth of water impounded upstream of a culvert due to
the influence of the culvert constriction, friction, and
configuration.

Huron Soil and Water Conservation District

A line coinciding with the level of flowing water in apen
channel. In a closed conduit operating under pressure, a line
representing the distance water would rise in a pitot tube at
any point along a pipe. The hydraulic grade line is equal to
the pressure head (fp/along the pipe.

The slge of the hydraulic grade line for a storm sewer or
culvert.

Street paving or resurfacing, curbs, gutters, sidewalks, water
lines, sanitary sewers, storm sewers, catch basins, flood
control and drainage facilities and other redateatters

normally associated with the development of public
infrastructure for subdivisions.

The rate at which water penetrates the surface of the soil at
any given instant. The rate can be limited by the infiltration
capacity of theail or the rate at which water is applied.

A structure for capturing concentrated surface flow which
may be located along the roadway, in a gutter, in the
highway median, or in the field.

The situation where the culvert hydrauliafeemance is
controlled by the entrance geometry only.

A stream that is dry for part of the year, ordinarily more

9



STREAM

INTERSECTION SIGHT

DISTANCE

LOCATION MAP

MANHOLE

MONUMENTS

NORMAL WATER

ELEVATION

ODNR

ODOT

OEPA

OMUTCD

ORC

ORDINARY HIGH
WATER

than 3 months.

The sight distance required at driveway and street
intersections asafined in the Ohio Department of
Transportationodos,

Manual, latest edition.

Vol ume

A map on the Title Sheet showing the area in which the

project is located.

A structure that provides access to a closethdge system.

On e,

Permanent concrete, iron, or steel markers used to establish

all lines of a plat of a subdivision, including all lot corners,
boundary line corners, and points of change in street

alignment.

As adopted by the State Board ofgiration for Engineers

and Surveyors, monuments shall have a minimum length of

thirty inches

(300) -sactiodal havi ng

area of 0.21 square inches and so installed that it is possible

to detect the monument by means of some device foinfin
ferrous or magnetic objects. The monument shall be
i denti fied

registration number.

wi t h

a

dur abl

e

mar k

The water elevation in a stream which has not been affected

by a recent heavy rain runoffrhe water level which could
be found in the stream most of the year.

Ohio Department of Natural Resources
Ohio Department of Transportation

Ohio Environmental Protection Agency

Ohio Manual of Uniform Traffic Control DeviceOhio

Department of Transportation Manual that establishes
uniform standards for traffic control devices, such as signs,

signals, markings, and construction signage.

Ohio Revised Code

The line on the shore established by the flatbn of water

and indicated by physical characteristics such as: a clear

natural line impressed on the bank, shelving, changes in the
character of soil, destruction of terrestrial vegetation, or

other appropriate means that consider the charstatsrof
the surrounding areas.
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OUTLET CONTROL

OVERLAND FLOW

OWNER

pH

PERENNIAL STREAM

PERMEABILITY

PIPE ARCH

PIPE UNDERDRAIN

PUNCH LIST

RAINFALL
INTENSITY ()

RECORD DRAWINGS

RETENTION BASIN

The situation where the culvert hydraulic performance is
determined by the controlling water surface elevation at the
outlet, the slope, length and roughness of the culvert barrel,
as well as the entranceagmetry.

Water which travels over a surface and reaches a stream.

The individual, entity, public body, or authority with whom a
Contractor has entered into an agreement and for whom the
work is to be performed.

The reciprocabf the negative logarithm of the Hydrogen ion
concentration. Neutral water has a pH value of 7. A
measure of the acidity of a substance, if less than 7;
alkalinity if greater than 7.

A stream that flows continuously for all or mostlo¢ year.
The water table is located above the stream bed for most of
the year.

The quality of the soil that enables water to move downward
through the soil profile. Itis measured in units of inches per
hour.

Pipe which is mamfactured with a span greater than its rise
to be used in shallow cover situations.

The longitudinal subsurface drainage system composed of a
perforated pipe at the bottom of a narrow trench filled with
permeable material and lined witkaextile in erodible

soils, with the intent of draining surface and/or ground
waters away from the pavement base and/or subbase.

A list of deficiencies requiring corrective action before final
payment or acceptance of the project.

A value used in the Rational formula to determine the

amount of rainfall for a given storm frequency, and for a
duration equal to the time of concentration.

Design plans reviewed in the field and revised to showahctu
construction dimensions and quantities. Record drawings
are someti mes -bruaflersroed to as

A structure that holds water on a permanent basis.

11



RIGHT OF WAY

ROUGHNESS

COEFFICIENT )

SANITARY SEWER

SEDIMENT BASIN

SHOP DRAWINGS

SHOULDER

SOIL
BIOENGINEERING

SPECIFICATIONS

STOPPING SIGHT
DISTANCE (SSD)

STORM SEWER

SUBGRADE

A strip of land dedicated, condemned, or reserved for public
use (ROW). In addition to the roadway, it normally
incorporates the curbs, lawn strips, sidewalks, lighting,
sanitary sewer, waterlines, and drainage facilities, and may
include special features (required by the topography or
treatment), such as grade sggi@an, landscaped areas,
viaducts, and bridges.

The measure of texture on the surface of channels and
conduits, usuallyarepdoeseat eidc
used in Manningds open channel

A conduit or pipe system which carries household and/or
industrial wastes. Sanitary sewers do not convey storm
water.

A basin or tank in which stormwater containing settleable
solids is retained, to remove by gravity or filtration a pért
the suspended matter.

All drawings, diagrams, illustrations, schedules, and other
data or information which are specifically prepared or
assembled by or for a Contractor to illustrate some portion of
the work.

The portion ofthe roadway contiguous with the traveled way
for the accommodation of stopped vehicles, for emergency
use, and for lateral support of base and surface courses.

The use of live and dead plant materials, in combination with
natural ad synthetic support materials, for slope
stabilization, erosion reduction, and vegetative
establishment.

That part of the Contract Documents or Drawings consisting
of written technical descriptions of materials, equipment,
systems, standds, and workmanship as applied to the work.

The cumulative distance traversed from the time a driver

sees a hazard necessitating a stop, actually applies the brakes
and comes to a stop in accordance with the Ohio Departmen

of Transportationés, Vol ume On
Manual, latest edition.

An underground drainage system consisting of pipes, catch
basins and/or manholes used for the conveyance of storm
water.

The surface of the roadbed ohigh the pavement structure,
curb and gutter, and/or shoulders are constructed.

12



SUBSTANTIAL
COMPLETION

SURVEYOR

TAILWATER

TIME OF
CONCENTRATION (t)
USGS

WATER OF THE
UNITED STATES

WORK

200.03 Terminology
A. Intent of Terms

Whenever

The time at which the work has progressed to the point
where, in the opinion of the County Engineer, the work is
sufficiently complete, in accordancativthe Contract
Documents, so that the project can be utilized for the
purposes for which it is intended.

Any person registered to practice surveying by the State
Board of Registration as specified in Section 4733.14 of the
Ohio Revised Code.

The depth of flow in the stream directly downstream of a
drainage facility, measured from the invert at the culvert
outlet. Often calculated for the discharge flowing in the
natural stream without the highway constriction. Term is
usually usd in culvert design and is the depth measured
from the downstream flow line of the culvert to the water
surface.

Time required for a water to flow from the most distant
point on a drainage are to the measurement or dolhect
point.

United State Geological Survey

Water bodies subject to Army Corps of Engineers
jurisdiction through Section 404 of the Clean Water Act.
They include all interstate waters such as lakes, rivers,
streams (inluding intermittent streams) and wetlands.
Ephemeral streams are included if they have a clearly
defined channel.

The entire construction required to be provided under the
Contract Documents. Work includes all labor, services, and
documentatin necessary to produce such construction, and
furnishing, installing, and incorporating all materials and
equipment, all as required by the Contract Documents.

t he ter ms 1 asrmaodflike effecdaredusedi a s

ap

or the adjectives fAreasonabl e, 0 Asuitahb
adjectives of like effect are used to describe an action or determination of the
County Engineer as to the work, it is intended that sutbreor determination will

be solely to evaluate the completed work for compliance with the requirements of
and information in the Contract Documents. The use of any such term or adjective

shall not be effective to assign to the County Engineer any datytbority to
supervise or direct the performance of the work or any duty or authority to
undertike responsibility of the work.

13



Defective Work

The word Adefectivedo, when modifying th
unsatisfactory, faulty, or defiamt in that it does not conform to the Contract

Documents or does not meet the requirements of any inspection, reference

standard, test, or approval referred to in the Contract Documents, or has been
damaged prior to the Courmrinbaypaymengi neer 0s

Furnish, Install, Perform, Provide

The word Afurnish, 0 when used in connec
equipment, shall mean to supply and deliver said services, materials, or equipment

to the Site (or some other specified locatimgdy for use or installation and in

usable or operable condition.

The word Ainstall o, when used in connec
shall mean to put into use or place in final position said services, materials, or
equipment complete andady for intended use.

The words fAperformd or fAprovide, 0 when
materials, or equipment shall mean to furnish and install said services, materials, or
equipment complete and ready for intended use.

When Af urtnailslh ,00 ficgpienrsf or m, 0 or dAprovi deo

services, materials, or equipment in a context clearly requiring an obligation of
Contractor, Aprovideo is implied.

14



Chapter Three  Preliminary Engineering Plans

300.01 Purpose

The regulation®f Chapter 3 outline the procedure which should be followed and
information needed to determine what problems may be encountered in the final design
and construction of improvements.

300.02 Procedure
A. Concept Plan (Subdivisions Only)

The Administrative Offier of the Planning Commission shall forward two (2)

copies of the Concept Plan for a proposed subdivision to the County Engineer. The
County Engineer shall review the Concept Plan within ten (10) working days and
submit one (1) copy with comments and maoeendations to the Administrative

Officer prior to the Concept Plan meeting with the developer/subdivider.

Approval of the Concept Plan by the County Engineer is not an acceptance of the
entire project. It is only an approval of a general concept, vdfiohld be used as

a guide in the preparation of the preliminary engineering plans and construction
plans.

B. Preliminary Plans
1. Subdivisions

The Administrative Officer of the Planning Commission shall forward two
copies of the Preliminary Plans alongh two (2) copies of the Preliminary
Plat to the County Engineer. The County Engineer shall review the
Preliminary Plans and the Preliminary Plat within ten (10) working days,
and submit one (1) copy of each with comments and recommendations to
the Admnistrative Officer prior to the Preliminary Plat meeting. The
County Engineer shall stamp the plans and plat approved, approved as
noted or disapproved.

Approval of the preliminary plans shall be effective for a period of one (1)
year following the datef the approval, unless an extension of time is
granted by Planning Commission. Upon expiration of the preliminary plans
approval, no approval of the construction plans shall be given until the
preliminary plans have been resubmitted and approved.

2. Infrastructure

The Owner or the Owner 6s Engineer sh
Preliminary Plans for infrastructure projects to the County Engineer. The
submission procedure shall be the same for new construction, replacement

of existing faciities or improvements to existing infrastructure. The County
Engineer shall review the plans within twenty (20) working days, and

15



forward the review comments and recommendations to the Owner with the
plans stamped approved, approved as noted or disapprove

300.03 Plan Requirements

A.

Subdivisions

The Preliminary Plans shall be drawn to the same scale used on the Preliminary
Plat. In addition to the information required by Subdivision Regulations, the
following should also be provided:

1. Identification

Name of subdivision.

Location by township, range, and section.

North arrow.

Bar Scale.

Date.

Name, address, and telephone number of the developer/subdivider and
the person or firm preparing the plan.

Location or vicinity map at a scale of not less thamch = 5,280 feet.
Names of adjacent subdivisions, owners of adjoining parcels of
unsubdivided land, and the location of their boundaries.

~ooo0op

T@

2. Existing Data

a. Boundary lines showing bearings and distances and the method by

which they were derived, as surveysda registered surveyor, or

from deed records. Show corporation lines, township lines and

section and lot lines were applicable and approximate acreage.

Location, width, names and right of way of streets and railroads.

Location, width and purpose of essents.

Location of permanent buildings and parks.

Location, size and type of all overhead and underground utilities.

Subsurface conditions within the subdivision that are not typical,

abandoned mines, wells, etc.

g. Location of wooded areas, streams, wetkraohd other significant,
topographic and natural features within and adjacent to the
subdivision.

h. Existing contours at an interval of not greater than two (2) feet if the
slope of the ground is ten percent (10%) or less; and not greater than
five (5) feetwhere the slope is more than ten percent (10%).

~0oo0OT

3. Proposed Data

Location, right of way width and name of all streets.
Location, width and purpose of all easements.
Location and size of storm and sanitary sewers.
Location and size of drainage structures.

Location and size of water lines.

16
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g.
h.

Lot layout with temporary numbers, scaled dimensions and estimated
area.

Erosion and sedimentation control procedures and structures.
Planned open space for parks, pedestrian trails, retention basins, etc.

Infrastructure

The Preliminary Plans for infrastructure projects shall include many of the
requirements in the preceding section for subdivisions. The plans should be
prepared using the format for plan preparation adopted by ODOT in their Highway
Plan Location and Degn manual.

1. Plan Components

All preliminary plans for infrastructure projects shall have the following
minimum requirements:

a. Typical Sections showing a cressctional view of the proposed

installation after construction is completed. Sections shauldréwn
at the same scale horizontally and vertically and large enough to show
proposed as well as existing features.

Plan and Profile sheets showing what the area looks like before and
after construction. The Plan view shall show all existing topogtaphi
features including property lines and utilities. The Profile view shall
show the grade elevations of the existing ground before and after
construction.

Sufficient information shall be shown on the preliminary plans to show the
County Engineer the exieof the work to be performed.

17



Chapter Four Construction Drawings

400.01 Purpose

The regulations of Chapter 4 outline the procedure which should be followed and
information to be provided to prepare construction drawings to build the proposed.projec

400.02 Procedure

A.

Subdivisions

The Administrative Officer of the Planning Commission shall forward two (2)
copies of the Construction Plans, including all supporting data and documents to
the County Engineer. The County Engineer shall review the pldhis twenty

(20) working days and stamp the plans approved, approved as noted or
disapproved. The County Engineer shall return one (1) copy of the construction
plans to the Administrative Officer with comments and recommendations.

After the constructio plans have been revised and are approved by the County
Engineer, the Administrative Officer shall submit two (2) copies of the Final Plat to
the County Engineer. The County Engineer shall review the plat within ten (10)
working days and stamp the plaipaoved, approved as noted or disapproved, and
return one (1) copy to the Administrative Officer.

Infrastructure

All plans for public and private improvements, modifications, additions, etc., to the
infrastructure in the unincorporated area of Huron ®@pahall be submitted for

review in accordance with the Countyds

The Owner or the Owner s engineer shal

Plans for infrastructure projects to the County Engineer. The County Engineer
shall review tle plans within twenty (20) working days and forward the review
comments and recommendations to the Owner with the plans stamped approved,
approved as noted or disapproved.

General

1. Al l construction drawings shall

reproducible mylar.

2. Construction drawings shall be prepared and sealed by a registered

Professional Engineer as the design engineer.

3. A minimum of three (3) complete sets of plans, one (1) full size and two (2)

half-size, shall be submitted after all approvals have been given by the County.
The plans and specifications shall also be submitted in a digital format
compatible with the Countyébés current
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4. Construction of any impvement shall not commence until the construction
plans have been approved by the County Engineer.

5. At the end of the maintenance guar
shall supply the County Engineer with one (1) full sekets o f  rbeuciolrtdo f a
construction plans printed on mylar. The record drawings shall show all
changes made during construction.

400.03 Plan Requirements

The plan requirements shall be substantially the same for Subdivision anduofrastr
projects. The construction drawings should be prepared using the format for plan
preparation given in the current edition of the ODOT Location and Design Manual, Volume
Three, Highway Plans.

A. Title Sheet

A title sheet shall be providedh&n the construction drawings require more than
one (1) sheet. A title block shall be placed in the lower right corner and the
registered professional engineer responsible for the preparation of the drawings
shall affix his registration stamp and signatto the title sheet. The title sheet
should also contain the following information:

1. Project Name and Description.

2. Location Map showing general location of the project at a scale of not less
than 10 = 5,2800.

w

Length of Ruject.
4. Index of Sheets.
5. Block with signature of approval by proper officials.
6. Traffic Maintenance or Detour if work involves existing highways.
7. Underground Utilities Note.

B. Schematic Plan
A schematic plan is ominhal on small projects. On large projects the plan shall
show the geometric relationship of the proposed improvement to existing facilities.
A schematic plan is not required for subdivisions.

C. Typical Sections
A typical section shall be showar all projects. Subdivision and small
Infrastructure projects can show the typical section on the title sheet or plan and

profile sheet. Typical Sections shall show a cissdgional view of the proposed
installation after construction is complete.ct@ns should be drawn at the same
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scale horizontally and vertically and large enough to show proposed as well as
existing features.

On roadway infrastructure projects the typical section shall show the composition
of the pavement and shoulders. It ddahow such items as surface and base
courses, curb, curb and gutter, sidewalks and foreslope and backslope rates.

General Notes

General notes are plan notes that clarify construction items that are not
satisfactorily covered by the specifications arptietails. They should be
consistent with the intent and requirements of the plans. Notes that repeat
provisions clearly covered by the Construction Drawings should be avoided.
Subdivision and small infrastructure project notes may be shown on tbeHetbt
or combined with the General Summary sheet.

General Summary

The General Summary shall consist of a table of Estimated Quantities to be
provided for all construction pay items. The table shall provide columns for Item
Number, Quantity, Units andescription per the current edition of ODOT
Construction and Material Specifications.

The owner/ developerdés engineer shal/l pr
calculations as part of the Construction Drawings submission, so the County
Engineer may ecurately determine an engineering cost estimate for the project.

Project Site Plan

The Project Site Plan shall consist of a topographic map of the area to be

devel oped. It wi || generally hawes a sc
and 10 = 1006 for areas greater than si
project size and complexity. The map shall include the topography of all adjacent

land within fifty (50) feet of the project boundary.

The Project Site Plan shall inde all proposed disturbed areas. It is normally
prepared by the designer and provided as part of the contract documents. The
construction Contractor is responsible for modifying this plan to prepare a Storm
Water Pollution Prevention Plan (SWPPP) mee@igp EPA and NPDES

(National Pollutant Discharge Elimination System) requirements.

The following information and topographic and drainage details are to be shown on
the plan:

1. A site description indicating the nature and type of constructiontactiv
2. The total area of the project (righftway or subdivision).

3. Contours at two (2) foot intervals if the slope of the ground is ten percent
(10%) or less; and five (5) foot if the slope is greater than ten percent (10%).
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10.

11.

12.

13.

14.

15.

16.

Contour elevations shall be based on NGVD29 or NAVDSS.

Existing and proposed utilities including storm sewers, sanitary sewers, water
lines, gas lines, electric, telephone, cable, etc.

Surface features such as existing bogdj fences, and current land use such
as woods, pasture, etc.

The approximate latitude and longitude of the center of the project.

The name and number of the USGS 7.5 minute quadrangle map that shows
the project area.

Reference to Soil and Water Conservation maps covering the area of the
project.

The location of the immediate receiving stream or surface water(s)

and the subsequent named receiving water(s) within 300 feet of the proposed
project or rightof-way. Also show all streams, lakes, ponds, wetlands and
drainage structures within 300 feet.

The County Engineer may require downstream structures (roadway culverts
and bridges) to bshown if it is determined that they may not be of a
sufficient size to handle any increased volume of water as a result of runoff.

Permanent erosion control measures and permanent storm water
management items.

The drainage area for each pipe or drainage structure shall be outlined and
have the acreage shown. To show the entire drainage area an additional sheet
may be required. If additional sheets aredeek existing aerial mapping or
USGS mapping will be sufficient.

An approximate determination of the Rational Method runoff coefficient for
both the preconstruction and post construatisite conditions.

An estimate of the impervious (paved) area for both thegm&ruction and
post construction site conditions.

Permanent drainage items suchudgerts, storm sewers, catch basins, etc.
Proposed flow arrows indicating the drainage patterns after construction.

Drive pipe sizes for subdivision lots shall be indicated for each lot or shown
in tabular form.

21



G. Plan and Profile Sheets

Plan and Profile sheets show what an area looks like before and after construction.
The Plan view shall show all existing topographic features. The Profile view shall
show the existingnd proposed ground elevations. In addition, the sheets shall

show dimensions and other items required to lay out and construct the project,
including benchmarks.

1. Scales

Use one (1) inch equals twenty (20) feet for the horizontal scale
and ore (1) inch equals five (5) feet for the vertical scale.

2. Plan

All existing features should be shown, and the disposition of all such items
within the existing and/or proposed righftway or easement should be
indicated. Existing features, except builgsnshould be shown using

dashed lines. Listed below are many of the existing items that should be
shown on the plan portion of the Plan and Profile sheets.

a. Topographic features including trees and stumps having a
diameter of 12 inchesr larger, shrubs, streams, ditches, lakes,
ponds, buildings, wells, cisterns, underground tanks, fences, signs,
etc.

b. Roadway information items including centerline stationing
right-of-way lines, curve data, road nasneroperty lines,
easements, and lot numbers, etc.

c. Roadway physical items including pavement, curbs, treated
shoulders, drives, gutters, storm and sanitary sewers, bridges, culverts,
guardrail and other proposed ciigting utilities.

d. Overhead and underground utilities.

e. Benchmarks with description and elevation.

3. Profile

a. Centerline stationing, original ground elevations every 25 feet along
the centerline, and proposed profilade for roadways.

b. Vertical curve data and sight distance data for roadways.

c.  Storm and sanitary sewers, bridges, culverts, and other proposed or
existing utilities.
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H. Cross Section Sheets

Cross Section sheetseansed to show end areas and surface dimensions for the
calculation of earthwork and seeding quantities. They should be shown as often
as necessary to accurately determine the character and extent of the proposed
work. They shall also show thelliowing information:

1. Cross sections shalll be plotted o
160 = 506 horizontally and vertically.
stationing increases from bottom to top of the sheet.

2. Intervals between sections should normally be 50 feet. Intervals of 25 feet
should be used in urban areas or where greater detail is required. Additional
sections are required at drives.

3. Existing ground and other featustmll be shown in dashed lines. Proposed
section are to be shown in solid lines. Each section shall be identified by
station number, existing ground elevation and proposed grade elevation.

4. At the right side of each crosssen sheet there should be columns for end
areas in square feet and earthwork volumes in cubic yards for both cut and
fill. Each sheet should have a summation of earthwork quantities at the
bottom.

5. Atthe left sidef each cross section sheet there should be columns showing
the width in feet and seeding area in square yards. Subtotals for seeding
guantities should be shown at the bottom of each sheet.

6. Existing and proposed drainage liies should be shown on Cross Section
sheets. This includes ditches, culverts, headwalls, inlets, manholes, drive
pipes, underdrains, and other longitudinal drainage items. Ditch flowline
elevations should be shown. HEiag facilities to be removed or abandoned
should also be shown.

Drainage Detail Sheets

Detailed drawings of all bridges and other drainage structures (other than standard
culvert pipe without headwalls) shall be provided in thestmigtion drawings.

On smaller projects, culverts are shown on the Plan & Profile Sheets (plan view)
and the Cross Section sheets.

400.04 Final Plat Requirements

Information on the final plat shall conform to the pertinent sectiotisedfand
Conveyance Standards and Requirements for Approval of Deed Descriptions, Surveys
and Survey Plats in Huron County.

The name of the subdivision must not duplicate the name of other subdivisions in the
county and shall be the same name as usddeopreliminary plat. If a subdivision is
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developed in phases, each phase shall be numbered consecutively in the title, after the
initial plat (i .e. Smith Estates No. 2).
replat of an alreadyecorded allotment, the name and lot numbers of the original plat shall
be indicated.

The final plat shall show the total acreage of land platted, total acreage of streets dedicated
and total acreage of lots platted, number of lots, and acres ingratither public or

similar open space uses. Acreage of each individual lot shall also be set out, either on the
lot or in a chart.

A restriction shall be placed on the final plat only allowing access for corner lots from the
proposed subdivisiortreets.
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Chapter Five Agreements, Guaranties and Insurance

500.01

Purpose

The regulations of Chapter 5 inform Developers and Contractors of the agreements,
guaranties and insurances required during the construction and maintenance period.

50002

Subdivision Development Agreement and Guaranty

All Major Subdivisions and Commercial and Industrial Subdivisions are required to submit
a Development Agreement to the Administrative Officer of the Huron County Planning
Commission upon applicatidor Preliminary Plat approval. The Development Agreement
guaranties that the Developer will install all improvements shown on the Construction

Plans for the proposed subdivision in accordance with the Huron County Engineering

Code. The County Commissiens and the Developer shall execute a Development
Agreement prior to approval and recording of the Final Plat.

See Figure 8 for the recommended format of a Development Agreement.

Two types of Subdivision Agreement are available to the Developgagfeement
without guaranty and an agreement with guaranty.

A. Agreement without Guaranty

The Developer agrees to construct the proposed subdivision in accordance
with the Preliminary Plat approved by Planning Commission lagad t
construction plans approved by the County Engineer. Upon completion

of all work subject to the inspection and approval of the County Engineer,
including installation of all utilities, the Developer may apply for Finat Pla
approval and recording, which will allow the transfer of ownership of any lot
or parcel.

Agreement with Guaranty

The Developer agrees to provide a financial guaranty to the County
Commissioners to obtain Final P&giproval prior to construction of the
subdivision. Use of this type of agreement will require the Developer to
execute a Performance Guaranty Agreement with the County Commissioners
in addition to the required Development Agreemértie Performance

Guaranty Agreement shall include the following:

1. The type of financial guaranty shall be cash escrow.

2. The amount of financial guaranty shall be in an amount equal to
one hundred thirty percent (130%) of the CountyiEnge e r 6 s
estimate of cost for the completion of all remaining improvements at
the prevailing construction rate. The funds in the escrow shall be
used for the sole purpose of guarantying all costs associated with the
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construction of the improvements andlsba assigned to the Board
of County Commissioners.

3. The terms of the financial guaranty shall be made for a period of one
(1) year from the date of the Performance Guaranty Agreement. The
County Commissioners may extend the guaranty term if they
determine that weather conditions or other unusual factors have
caused a delay.

4, Partial release of the funds in escrow may be requested by the
Developer upon partial completion of the improvements to the
satisfaction of the County Engineer. Upaeommendation by the
County Engineer, the County Commissioners may authorize the
County Treasurer to disburse a portion of the escrow deposit back to
the Developer. Partial releases of the escrow shall not total more
than 50% of the original construati@stimate.

5. Release of guaranty by the County Commissioners may be made
upon written request of the Developer. The County Engineer shall
make an inspection of the subdivision to check if all improvements
have been completed. If all improvementsehbeen completed to
the satisfaction of the County Engineer, the Engineer shall report to
the County Commissioners and recommend the amount and terms of
the required Maintenance Guaranty Agreement.

6. The Developer shall be responsible for the maemegr of the
improvements installed and for providing the services necessary to
guaranty access to all the occupied lots, including snow removal.
Private improvements including, but not limited to, natural gas,
electric, telephone, cable television, yantlesures and drive pipe
are the responsibility of the Developer and shall be completed
according to the plans approved by the County Engineer.

The Developer and the County Commissioners agree that the subdivision
improvements referred to by thigr@ement shall remain private and only
become public upon the recommendation of acceptance by the County
Engineer and the approval and acceptance by resolution of the Board of
County Commissioners.

See Figure £ for the recommended formdta Performance Guaranty
Agreement.

C. Maintenance Guaranty Agreement

At the time of final acceptance of the improvements within the subdivision,
the Developer shall furnish the County Commissioners with a maintenance
guaranty. The minimum period of the guaranty shall be for a period of
eighteen (18) months, but may be greater as determined by the County
Engineer, to insure that improvements will hafgunder actual conditions, to
guaranty the maintenance of the improvements, and to provide the service
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necessary to guaranty access to all occupied lots, including snow removal.
The Maintenance Guaranty Agreement shall include the following:

1. The type of maintenance guaranty shall be cash escrow.

2. The amount of maintenance guaranty shall be an amount as
determined by the County Engineer. The amohall $ake into
consideration soil conditions, topography features, and current costs
of labor and materials. The minimum amount of the bond shall not
be less than ten percent (10%), but may be greater as determined by
the County Engineer, of the Developes or i gi nal esti ma
approved by the County Engineer for the completion of all
remaining improvements at the prevailing construction rate.

3. The term of the maintenance guaranty shall be for a minimum
period of eighteen (18) months, whiichthe opinion of the County
Commissioners is a just and fair time to determine that all
improvements are adequate and constructed satisfactorily. If
necessary, the County Engineer shall recommend a period greater
than eighteen (18) months.

4, The Developer shall be responsible for routine maintenance and
repair of any damages that are a result of faulty construction,
erosion, work by utility companies, damages caused by home
construction, or any other reason. Maintenance shall also include
snow renoval, mowing, ditch cleaning, etc. Prior to the end of the
maintenance period, all improvements shall be restored to the
satisfaction of the County Engineer.

5. After construction of all improvements, and before the release of the
maintenance guarantthe developer shall obtain a certification from
a registered surveyor that all monuments on the final plat have been
set or verified as of the date of certification.

6. Prior to the release of the maintenance guaranty the County
Engineer shall makan inspection of the improvements at the end of
the terms of the agreement. The funds in the escrow shall be used
for the sole purpose of guarantying the maintenance of the
improvements and shall be assigned to the County Commissioners.
The County Commi&oners agree that any funds remaining on
deposit in the Performance Escrow for this subdivision may be used
toward the Maintenance Guaranty; and the County Treasurer will
release any funds, including any interest earned, above and beyond
the required matenance amount to the Developer. If the Developer
fails to perform any required maintenance to the complete
satisfaction of the County Engineer, the County Treasurer shall
make funds available to the County Engineer to complete the
required maintenance.
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7. The County Engineer shall promptly make the inspection for the
release of the maintenance guaranty at the end of the eighteen (18)
month period, as weather conditions allow for an inspection to be
performed. Release of the maintenance guarantlyishal

recommended by the County Engineer to the Board of

Commi ssioners upon receipt of the
Section 400.02, C.4, payment of all inspection fees and completion

of all work.

See Figure 8 for the recommended formaf a Maintenance Guaranty
Agreement.

500.03 Infrastructure Construction Agreement and Guaranty

All infrastructure projects in the unincorporated area of Huron County shall be
undertaken using an agreement in the form of a Contract bethhe@wner or

the Ownerdés Contractor and the Huron Co
all infrastructure projects shall be in the form of a Performance Bond between the
Contractor and their Surety Company. The guaranty for large projeah whi

require competitive bids shall be in the form of a Bid and Performance Bond.

500.04 Insurance

The Developer and/or Contractor shall carry insurance in a form approved by the
County Prosecutor to indemnify and save harmless the Cawntyany and all
liability arising from conditions, which may arise or grow out the construction

and maintenance of any improvements. This insurance shall in no case be
allowed to expire earlier than the effective period of the required Maintenanc
Guaranty. A current copy of said insurance policy shall remain with the Clerk of
the County Commissioners at all times.

The Developer and/or Contractor shall procure and maintain insurance for
liability for damages imposed by law and assdraader their agreement with the
County, of the kinds and in the amounts hereinafter provided from insurance
companies authorized to do business in the State of Ohio Department of
Insurance.

The Developer and/or Contractor shall either rege@eh of their Subcontractors

to maintain during the life of their Agreement with the County, the liability

insurance hereafter provided or alternatively, secure coverage of the type and in the
amounts required under their insurance policy to cover sabcontractor.

A. Wor kerds Compensation I nsurance

The Developer and/or Contractor shall comply with all provisions of the

|l aws and rules of the Ohio Bureau of
operations under their Agreement with the Countytivaeperformd by it

or its Subcontractors.
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Commercial General Liability Insurance

The minimum limits for liability insurance are as follows:

General Aggregate Limit $2,000,000
Products Completed Operations

Aggregate Limit $2,000,000
Personal and Advertising Injury Limit ~ $1,000,000
Each Occurrence Limit $1,000,000

The Developer and/or Contractor shall obtain the above minimum
coverages through primary insurance or any combination of primary and
umbrella insurance.

Comprehensive Automobile Liability Insurance

The Comprehensive Automobile Liability policy shall cover owned; non
owned, and hired vehicles with minimum limits as follows:

Bodily Injury and Property Damage Liability Limit

Each Occurrence $1,000,000

Insurance coverage in the minimum amounts set forth neither relieves the
Developer and/or Contractor from liability in excess of such coverage, nor
precludes the County from taking such other actions as are available to it
under any otheprovisions of the Agreement or otherwise in law.

Clearly set forth all exclusions and deductible clauses in all proof of
insurance submitted to the County. The Developer and/or Contractor is
responsible for the deductible limit of the policy and atllesions

consistent with the risks it assumes under the Agreement and as imposed by
law.

If the Developer and/or Contractor provides evidence of insurance in the
form of certificates of the insurance, valid for a period of time less than the
period during which the Developer and/or Contractor is required by terms
of this Agreement, then the County will accept the certificates, but the
Developer and/or Contractor is obligated to renew its insurance policies as
necessary.

If the Developer and/or Canactor fails or refuses to renew its insurance
policies or the policies are canceled or terminated, or if aggregate limits
have been impaired by claims so that the amount available is under the
minimum aggregate required, or modified so that the insurdoes not

meet the above requirements, the County may refuse to pay any monies due
under their Agreement. The County may use monies retained to renew or
increase the insurance as necessary for the periods and amounts referred to
above. Alternatively, shdd the Developer and/or Contractor fail to

comply with these requirements, the County may default the Developer
and/or Contractor and call upon their Surety to remedy any deficiencies.
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During any period when the required insurance is not in effeeiCounty
Engineer may suspend performance of the Agreement. If the Agreement is
so suspended, the Developer and/or Contractor is not entitled to additional
compensation or an extension of time.
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DEVELOPMEN T AGREEMENT*

This agreement executed on this day of by and between

, hereinafter called
ADevel oper o, pertaining to a proposed subdivi
located in Township, Section , Great Lot ,
Tract . Said proposed subdivision plat is to be duly recorded with the
County Recorder of Huron County as soon as possible and the B&@odhafissioners of Huron
County, Ohio, hereinafter called the ACounty

conditions and considerations, to wit;

1. Developer is to construct, install or otherwise make all improvements shown and
set forth to be damand performed in accordance with the engineering drawings
and specifications, which are herein incorporated by reference and are part of this
agreement, subject to the inspection and approval of the County Engineer. Private
improvements including but hédmited to natural gas, electric, telephone, cable
television, yard enclosures and drive pipes are the responsibility of the Developer
and shall be completed according to the plans referenced herein.

2. Developer shall not transfer any lot, parcelract therefrom nor proceed with any
construction work on the proposed subdivision including grading that may affect
the arrangements of streets or other public improvements until compliance with the
requirements in the Subdivision Regulations.

3. Develmer shall notify the County Engineer forgyght (48) hours before the start
of any construction for inspection purposes in accordance with the Engineering
Code.

If guaranty is allowed, Paragraph 4 shall be included in this agreement:
4. Developer shafurnish a performance guaranty in the form of an escrow deposit
with the County Treasurer along with an approved Performance Guaranty

Agreement.

If guaranty is NOT allowed, Paragraph 4 shall be deleted and the following paragraphs
renumbered accordinly.

5. Developer shall hold Huron County free and harmless from any and all claims for
damages of every nature arising or growing out of the construction of such
improvements.

6. Developer shall begin work within 30 days from the date of this Develapme

Agreement and all improvements are to be approved by the County Engineer
within a period of one year from the date of this agreement, which is hereby fixed
by said County as a reasonable period, but an extension of time may be granted if
approved by th€ounty Commissioners.

FIGURE 51 1 SAMPLE DEVELOPMENT AGREEMENT
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10.

11.

12.

13.

Developer shall furnish such insurance as specified in the Engineering Code which
shall indemnify and save harmless the County from any and all liability arising by
reason of conditins which may arise or grow out of the construction or installation
of said improvements. The insurance shall be of such duration as determined by
the County Commissioners, but shall in no case be allowed to expire earlier than
the effective period of angerformance or maintenance guaranty. A copy of the
insurance policy shall remain at all times with the Clerk of the County
Commissioners.

Developer shall furnish a Title Guaranty, naming the County Commissioners as an
additional insured, to the CoynCommissioners to guaranty title of the lands to be
dedicated as indicated on the final plat.

Developer shall furnish to the County Commissioners certification from the County
Treasurer that property taxes are current.

Upon completion of alimprovements, the Developer shall forward to the County
Engineer a written request for approval of said improvements.

At the time of the approval of the improvements within the subdivision by the
County Engineer, the Developer shall furnish the @@ommissioners an
approved Maintenance Guaranty Agreement, according to the Engineering Code.

At the time of approval of the improvements by the County Engineer, Developer
shall provide the original construction drawings which shall become thenyayg
Huron County and be on file in the office of the County Engineer.

Any notice, correspondence, inquiry or request permitted or required under this
agreement shall be by certified mail, return receipt requested, and shall be complete
upon maiing. All parties are obligated to give notice of any change of address.

Any notice, correspondence, inquiry or request permitted or required shall be given
as follows:

To the County Commissioners: The Board of Huron County Commissioners

Huron CountyAdministration Building
180 Milan Avenue

Norwalk, Ohio 44857

4196683092

To the County Engineer: Huron County Engineer

150 Jefferson Street
Norwalk, Ohio 44857
4196681997

FIGURE 5T 1 , Cont o6d.
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To the Developer:

( )

In Witness Whereof, the parties have hereurtdleeir hands as follows:

Developer

Developer

Commissioner

Commissoner

Commissioner

ATTEST:

Approved as to form

Huron County Prosecuting Attorney

* All major subdivisions are required to submit a Development Agreement per Subdivision
Regulations Section 206.02, I.

FIGURE 5T 1 , Cont 6d.
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PERFORMANCE GUARANTY AGREEMENT 1 PUBLIC IMPROVEMENTS*

This Agreement made and entered into this y ofda :
pursuant to Chapter 711, Revised Code of Ohio, by and between, ,
hereinafter called fADevel opero, and the Board

ACounty Commi ssioner so.

WHEREAS, theDeveloper has entered into a Development Agreement with the County
Commissioners, dated pertaining to a proposed
subdivision known as located in
Township, Huron County, Ohio and

WHEREAS, in furtherance of said Development Agreement said subdivision will be duly
recorded with the County Recorder of Huron County, Ohio on , and

WHEREAS, in furtherance of said Developmégreement the Developer will be
responsible for improvements associated with said proposed subdivision, and

WHEREAS, the County Engineer has submitted
subdivision improvements, attached hereto as Exhibit A, fdradidivision improvements in the
amount of $

NOW THEREFORE, in consideration of the foregoing premises and to ensure the faithful
performance of said Development Agreement, the Developer will undertake the fgtlowin

1. Developer shall deposit $ in escrow with the Huron
County Treasurer to secure the performance of the construction of the improvement
associated with the subdivision. The escrow deposit shall be of sufficient funds to
cover 13% of Exhibit A.

2. The funds in said escrow shall be used for the sole purpose of guarantying all costs
associated with the construction of the improvements and shall be assigned to the
County Commissioners.

3. The Developer shall be free to selectdor act or s and suppliers
choosing.
4, Developer may request partial release of the funds in escrow upon partial

completion of the improvements to the satisfaction of the County Engineer. Upon

recommendation by the County Engineer,@oeinty Commissioners may

authorize the County Treasurer to disburse a portion of the escrow deposit back to
the Developer. Partial releases of the escrow shall not total more than 50% of the
original construction estimate ($ ).

FIGURE 51 2 SAMPLE PERFORMANCE GUARANTY AGREEMENT
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5. Upon completion of the improvements to the satisfaction of the County Engineer,
the County Engineer shall recommend to the County Commissioners the amount
and terms othe required Maintenance Guaranty Agreement, according to the
requirements of the Engineering Code.

6. Upon County Engineer discovery of a breach of the Development Agreement, the
County Engineer shall notify the Developer d@hd County Commissioners. The
Developer shall respond with a plan of action within two (2) weeks from notice of
deficiencies and any defects shall be cured within four (4) weeks of said notice.

7. Failure to comply with the terms of Paragraph 6 stesillt in the Developer being
found to be in breach of this agreement by the County Commissioners. The County
Commissioners may use the escrow deposit to complete the improvements
associated with subdivision, and the County Tireasure
shall make the escrow deposit available for such use.

8. The County Commissioners and the Developer mutually agree that the performance
obligation created herein shall continue until the completion of the installation of
the subdivision improvements tioe satisfaction of the County Engineer.

Any notice, correspondence, inquiry or request permitted or required under this agreement shall be
by certified mail, return receipt requested, and shall be complete upon mailing. All parties are
obligated to gre notice of any change of address. Any notice, correspondence, inquiry or request
permitted or required shall be given as follows:

To the County Commissioners:  The Board of Huron County Commissioners
Huron County Administration Building
180 Milan Avenue
Norwalk, Ohio 44857
4196683092

To the County Engineer: Huron County Engineer
150 Jefferson Street
Norwalk, Ohio 44857
4196681997

To the Developer:

FIGURE 51 2, Cont od.
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In Witness Whereof, the parties have hereunto set their hands as follows:

Developer

Developer

Commissioner

Commissioner

Commissioner

ATTEST:

Approved as to form

Huron County Prosecuting Attorney

* All major subdivisions allowed to guaranty in place of completd construction shall be
required to provide a Performance Guaranty Agreement.

FIGURE 51 2 , Cont o0d.
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MAINTENANCE GUARANTY AGREEMENT 1 PUBLIC IMPROVEMENTS*

This Agreement entered into this day of ,by and
b¢ ween
Board of Huron County Commi ssioners, hereinaf

WHEREAS, the Developer is about to complete all improvements in
Township, as recorded in Huron County Record of Plats,
Volume and Page ; known as Subdivision, and

WHEREAS, a Maintenance Guaranty is required at the time of acceptance of the
improvements by the County Enger.

NOW THEREFORE, the parties agree as follows:

1. Developer guaranties that all improvements are in satisfactory condition and agrees
that Developer will repair, at their sole cost, all failures or damages as soon as same
become apparent.

2. Developer shall be responsible for all maintenance of all improvements installed as
a result of the Development Agreement including but not limited to snow removal,
mowing, ditch cleaning, etc.

3. The Developer shall be in breach of the Maintenance Gyafgneement should
the Developer fail to complete or cause to be undertaken any required maintenance
upon the improvements.

4, Upon County Engineer discovery of a breach of this agreement, the County
Engineer shall notify the Developer and the County @ssioners. The
Developer shall respond with a plan of action within two (2) weeks from notice of
deficiencies and any defects shall be cured within four (4) weeks of said notice.

5. Failure to comply with the terms of Paragraph 4 shall result in threl®@er being
found to be in breach of this agreement by the County Commissioners. The County
Commissioners may use the escrow deposit to complete the maintenance associated
with subdivision, and the County Treasurer
shall male the escrow deposit available for such use.

6. All improvements shall be in a condition acceptable to the County Engineer at the
end of the maintenance period which shall be months (see note a) from
the date of execution of this agreement.

7. Developer shall deposit $ (see note b) in escrow with the Huron
County Treasurer to secure the maintenance of the subdivision public
improvements.

FIGURE 51 3 SAMPLE MAINTENANCE GUARANTY AGREEMENT
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10.

11.

The fundsm said escrow shall be used for the sole purpose of guarantying the
maintenance of the improvements and shall be assigned to the County
Commissioners.

The County Commissioners agree that any funds remaining on deposit in the
Performance Escrow for thsubdivision may be used toward the Maintenance
Guaranty; and the County Treasurer will release any funds, including any interest
earned, above and beyond the required maintenance amount to the Developer. If
the Developer fails to perform any requiredim@nance to the complete

satisfaction of the County Engineer, the County Treasurer shall make funds
available to the County Engineer to complete the required maintenance.

The Developer and the County Commissioners agree that the subdivision
improvenents referred to by this agreement shall remain private and only become
public upon the recommendation of acceptance by the County Engineer and the
approval and acceptance by resolution of the Board of County Commissioners.

At the end of the term dhis agreement and upon written notification by the

County Commissioners, the County Treasurer shall cause any funds remaining on
deposit in the maintenance escrow, including any interest earned, to be returned to
the Developer.

Any notice, correspondeacinquiry or request permitted or required under this agreement shall be
by certified mail, return receipt requested, and shall be complete upon mailing. All parties are
obligated to give notice of any change of address. Any notice, correspondenicg,dngeguest
permitted or required shall be given as follows:

To the County Commissioners:  The Board of Huron County Commissioners

Huron County Administration Building
180 Milan Avenue

Norwalk, Ohio 44857

4196683092

To the County Enigeer: Huron County Engineer

To the Developer:

150 Jefferson Street
Norwalk, Ohio 44857
4196681997

FIGURE 51 3 , Cont 6d.
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In Witness Whereof, the parties have hereunto set their hands as follows:

Developer

Developer

Commissioner

Commissioner

Commissioner

ATTEST:

Approved as to form

Huron County Prosecuting Attorney

Note a: This period shall be a minimum of eighteen (18) months but may be greater as
determined by the County Engineer.

Note b: This anmount shall be a minimum of ten (10) percent of Exhibit A but may be
greater as determined by the County Engineer.

* All subdivisions will be required to provide a Maintenance Guaranty Agreement and will
be allowed to submit the final plat for approvd and recording at the time of acceptance by
the County Engineer.

FIGURE 51 3 , Cont 6d.
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Chapter Six Roadway Design Standards

600.01 Purpose

The regulations of Chapter 6 present the minimum design standards which control

the deggn and arrangement of roads. The standards are flexible for the purpose of
coordinating design and topography in a feasible and economical manner. However, any
variance from these standards must be approved by the County Engineer.

Roadway plans shable designed using the latest edition of the Ohio Department of
Transportation Location and Design Manual Volume One and Three, the American
Association of the State Highway and Trans
Design of Hi ghteaGh® Departthentof Traaspdrtation Standard

Roadway Construction Drawings, the Ohio Department of Transportation Construction

and Material Specifications, the Huron County Land Use Plan, the Huron County

Engineering Code and the Huron County SubdvidRegulations.

The location of all roads shall conform to the Huron County Land Use Plan. The design of
all proposed roads shall provide for the continuation of existing roads and access to
adjacent undeveloped land, so that the entire area canvied séth a coordinated street
system.

600.02 Road Classification

Road classification is the designation of streets and highways into systems according to
the function they perform. ODOT and Huron County use a functional classification
system based on the Federal Functional Classification developed by the Federal Highway
Administration (FHWA). The Federal Functional Classification system uses different
classifications and criteria for urban and rural areas. The boundary divisieeebet

urban and rural classification is established by ODOT and the FHWA based on the urban
and urbanized area boundaries established by the U.S. Census Bureau. The Federal
Functional Classification system undergoes a comprehensive review afteC&@sus.

AASHTO defines urban areas as municipalities or other census designated places having
a population of 5,000 or more. ODOT defines urban areas as incorporated municipalities
with a population of 2,500 or more. It also includes umiporated areas having a

census designation of more than 2,500 persons. Rural areas are those outside the
boundaries of urban areas. ODOT publishes a map that show the functional classification
of all roads in Huron County. Any roads not showrtl@map would be classified as

local single family residential.

This Chapter will only pertain to rural functional classifications. In the past,

geometric design criteria and capacity levels have traditionally been based on a
classification of traffic volume ranges. Under such a system, highways with comparable
traffic volumes are constructed to the same criteria and provide identical levels of service,
although there may be considerable difference in the functions they dénder a

functional classification system, design criteria and level of service vary according to the
function of the highway facility.
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A. Arterials

An arterial carries primarily through traffic. It is usually a continuous route

carrying heavy loads and large volumes of traffic. Arterials are expected to provide
a high degree of mobility for the longer trip length. Therefore, they should provide

a high operating speed and level of service. Since access to abutting property is not
thar major function, some degree of access control is desirable to enhance

mobility.

B. Major Collector

A major collector conducts traffic between arterials and major centers of activity.
This may include major routes between industrial, commemniagricultural
areas, which carry a relatively large volume of traffic.

C. Minor Collector

A minor collector provides access from local roads and residential streets to major
collectors or areas of major activity. Collectors serve a dual mati
accommodating the shorter trip and feeding the arterials. They should provide
some degree of mobility and also serve abutting property. Thus, an intermediate
design speed and level of service is appropriate.

D. Local

A local road primarilyprovides access to and from a single family residential area,
or to and from an area with a combination of single family and +fauttily

dwelling units. Local roads and streets have relatively short trip lengths, and
because property access is theirmfanction, there is little need for mobility or

high operating speeds. This function is reflected by use of a lower design speed
and level of service.

E. Commercial and Industrial
A commercial or industrial road provides access to and fromeanthat is
predominately commercial or industrial in nature, or has the potential to become so
in the near future.

F. Local Residential

Roads within a single family residential area or an area with a combination of
single family and multfamily dwelling units.

600.03 Design Traffic Volume
Roads should be designed for a specific traffic volume and a specified acceptable level of

service. The average daily traffic (ADT) volume, either current or projected to some future
design year, shadi be the basis for design.
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The population growth in Huron County from 1980 to 2000 was 8.9 percent (8.9%). The
recommended future ADT volume for Huron County roadways is the existing ADT plus
10 percent (10%).

600.04 Design Speed

Design peed is a selected speed used to determine the various design features of the
roadway. Geometric design features should be consistent with a specific design speed
selected as appropriate for environmental and terrain conditions. Designers should select

the design speed based on traffic vol ume anct
publication AA Policy on Geometric Design

Design speed is not a major factor for residential subdivision streets, where closely spaced
intersetions usually limit vehicle speed. The design speed on residential streets should
not exceed twenty five (25) mph.

600.05 Alignment
A. Horizontal Alignment

Horizontal alignment should be designed considering the environmental impact,
topogaphy, terrain, design traffic volume, and the amount of reasonably obtainable
right-of-way. Sudden changes between curves of widely different radii or between
long tangents should be avoided. A tangent of at least two hundred fifty (250) feet
should bantroduced between reverse curves on arterial and collector roads and at
least one hundred (100) feet on local roads.

The alignment of streets in residential areas should be arranged to discourage
through traffic. Street alignment in commercial andustrial areas should be as
direct as possible.

Residential street curves should be designed with as large a radius curve as
practical, with a minimum radius of one hundred eighty (180) feet for a twenty five
(25) mph design speed. Where curves areralgvated, lower values may apply,

but the radius should not be less than one hundred forty five (145) feet for a twenty
five (25) mph design speed.

B. Vertical Alignment
1. Minimum Grades

A minimum grade of four tenths of one pent (0.4%) shall be used on all
roads except when approved otherwise by the County Engineer.

2. Maximum Grades

The preferred maximum grade for all roads, including commercial and
industrial subdivisiontseets, is six percent (6%), except where due to
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unusual terrain situations the County Engineer agrees to permit an increase.

The maximum grade permitted for residential subdivision streets is ten
percent (10%).

3. Sight Distance

For safety purposes, roadways should be designed to provide sight distance of
sufficient length, so that drivers can stop their vehicles to avoid striking an
unexpected object

Profile grades shall be connected by vertical curves to provide adequate
stopping sight distance for the required design speed. To determine the
the minimum |l ength of a vertical cur ve
AA iPoy on Geometric Design of Highways

600.06 Roadway Typical Section
The design elements for the various roadway components are as follows:
A. Cross Slope

Pavement cross slope should be adequate to provide proper draihage.
recommended cross slope is ¥ inch per foot.

Superelevation of the roadway slope may be necessary depending on the design
speed and the radius of the horizontal curve. Flat horizontal curves need little or no
superelevation. Refer to ODOT Ldia and Design Manual, Volume One, for
maximum degree of curve without superelevation.

The recommended maximum rate of superelevation is six percent (6%). A
superelevation rate of four percent (4%) is acceptable owvddwwne roadways.
Superelevatin usually is not provided on lespeed subdivision streets.

B. Pavement Width

1. The minimum pavement width for county roads shall be two lanes having a
width of twenty two (22) feet.

2.  The minimum pavement width for townshoads shall be two lanes having a
total width of twenty (20) feet.

3.  The minimum pavement width for subdivision streets shall be twenty four (24)
feet. This width does not include curb and gutter width or shoulder width.
See Figures 61, 61 2,61 3 and 6 4.

The pavement width for commercial and industrial streets may need to be
increased if determined necessary by the County Engineer.
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C. Shoulders

A shoulder is the portion of the roadwidnat accommodates stopped vehicles,
emergency use, and lateral support of base and surface courses.

The shoulder width is measured from the edge of the pavement to the point of
intersection of the shoulder slope with the embankment slope or thed®adsh
foreslope. The recommended shoulder slope is one (1) inch per foot. The width of
shoulder shall be five (5) feet for county roads, four (4) feet for township roads and
six (6) feet for rural subdivision streets.

On low volume roads and subiion streets the shoulder is graded and seeded.
On collector roads, all or part of the shoulder may be paved or stabilized.

D. Sideslopes

Foreslopes should be as flat as possible. The recommended foreslope is four feet
horizontal to one footertical (4:1). Slopes 3:1 or steeper should only be used
where site conditions do not permit use of flatter slopes. The steepest foreslope
permitted is 2:1 and will require the use of guardrail or other barrier protection.

Backslopes shall be 3:I @iatter to accommodate lawn maintenance equipment.
Backslopes steeper than 3:1 should be evaluated for soil stability to prevent
erosion. Small retaining walls may be needed if backslopes are steeper than 2:1.
See Figure 6 3.

E. Right of Way

The minimum right of way width for new roads will normally be sixty (60) feet.

The right of way width may be increased from sixty (60) to one hundred (100) feet
for arterial and major collector roadways. This minimum width may also be varied
if the County Engineer deems it necessary to conform with topographic,
construction, and drainage features. The road right of way shall be cle&reesof
andall obstructions for its full width, unless approved otherwise by the County
Engineer.

600.07 Parkig Lanes

Although onstreet parking constitutes a safety hazard and impedes traffic flow, parallel
parking on one side has been provided for in the minimum pavement width. In
commercial and industrial areas, where parking is usually provided on besh aid
additional eight (8) feet of pavement width shall be provided.

Off-street parking for all subdivisions shall meet the number and setback requirements
stated in the Subdivision Regulations. The layout and dimensionssifedt parking
spacesre shown on Figure-®.

600.08 Medians

Medians may be provided on local residential streets to enhance the environment and to act
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as buffer strips. Median openings should be situated only where there is adequate sight
distance. The shamad length of median openings are to be designed based on the width
of median and the vehicle types to be accommodated.

600.09 Curbs

Streets are designed with curbs to allow for greater use of available width, control of
drainage, protection ofgulestrians, traffic control and safety. The preferred type of curb is
the combination concrete curb and gutter section shown as Type 2 in Fighirel@e

Type 3 integral curb shall be used only with the concrete pavement section. The Type 1
concrete arb may be used to match existing installations. Use of the Type 1 curb for new
roadways will require an additional two (2) feet of lane width.

600.10 Sidewalks

Sidewalks are to be provided on both sides of all urban type residential stidetsallss

shall be made of concrete four (4) inches thick (six (6) inches thick through driveways) and
at least four (4) feet wide. In areas, which have high pedestrian traffic, such as schools,
parks and commercial areas, sidewalks may need to be wastefollr (4) feet as

determined by the Huron County Planning Commission. Sidewalks through drives shall be
reinforced using 6 x 6 x 4 roadway mesh, and shall be placed on three (3) inches of
aggregate base.

600.11 Curb Ramps

Handicap access rampscurb ramps are to be installed at all intersections to
accommodate persons with disabilities. Curb ramps shall extend from the sidewalk to the
curb. They shall have a minimum width of four (4) feet and minimum thickness of six (6)
inches of concreten three (3) inches of aggregate base. They shall be sloped to meet the
requirements of the latest Americans With Disabilities Act.

600.12 Ditches

The minimum bottom width of a roadside ditch shall be six (6) inches. The bottom ditch
width, the depth of ditch and the slope of the ditch shall be determined by a registered
design engineer. The minimum ditch slope permitted is four tenths percent (0.4%).

600.13 Pavement Composition

The minimum thickness and composition of materialsdadways shall consist of the
courses shown on Figures$ @ through 6 5. This item number refers to the latest edition
of ODOT Construction and Material Specifications. The material requirements and
installation procedures for all items shall confoortiie ODOT Construction and Material
Specifications. Each course of material shall be inspected and approved by the County
Engineer before placement of the next succeeding course.

The pavement thickness and composition for commercial and induseetisstnay need
to be increased if determined necessary by the County Engineer.
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600.14 Intersections

The design criteria for intersections where two or more roads join or cross shall consider
the following elements:

A. Alignment

1.

Horizontal Alignment

Roads shall be laid out to intersect as nearly as possible at right angles. No
road shall intersect any other road at an angle of less than seventy degrees
(70). Intersections on curves shdie avoided because of reduced sight
distance.

Vertical Alignment

The grades of intersecting roads should be as flat as practical, with six percent
(6%) being the maximum and three percent (3%) being the desaeidhnum

grade. Grade changes at intersections should be avoided.

Proximity

Intersections should not be spaced closer than one hundred fifty (150) feet
apart.

B. Sight Distance

1. Vertical Control
The stopping sight distance for intersections is the same as the stopping sight
di stance for open roadways, and can b
Policy on Geometric Design of Highway:
lists values of the rate of vertical curvature (K), which is used to determine the
length of sag and crest vertical curves.

2. Horizontal Control
The line of sight along the centerline of the inside lane of a curve shall be clear
of obstructiondor a distance that equals or exceeds the stopping sight distance.
Obstructions would include items such as buildings, walls, fences, sideslopes
and landscaping.

C. Radius

The edge of pavement radius depends upon the type and size of vehicig thaki
turning movement. The minimum radius for low volume residential streets with
predominantly passenger vehicles is twenty five (25) feet. The radius for county
and township local roads should be fifty (50) feet. Intersection designs using tapers
or three centecurves may have lesser radii. The minimum radius for commercial

or industrial subdivisions shall be approved by the County Engineer.
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600.15 Permanent Deaftnd Street

A permanent deadnd street is a street that is not designeduftiner extension in the
future. Itis a local street open at one end only shall have a circular turning area at the
closed end known as a edé-sac. The outer edge of pavement shall have a minimum
radius of fifty five (55) feet. See Figuré &. Culde-sacs with an island in the middle
are not permitted.

600.16 Temporary DeaeEnd Street

A temporary deae@nd street is a street that is designed for future extension to adjacent
property or to provide access to an adjacent property. It shaldvided with a

temporary Ttype turnaround. The composition of the turnaround shall be the same as the
adjacent roadway. The portion of the turnaround outside the pavement limits shall be
removed when the road is extended. The developer extendisg¢et shall be

responsible for removing the existing pavement, bringing roper grade and seeding
See Figure 6 8.

600.17 Guardrail

Guardrail or guard posts will normally be required for all embankments six (6) feet or
higher. Howeer, if the foreslope is 3:1 or flatter, guardrail is not required regardless of
the embankment height. All guardrail or guard posts shall be shown on the construction
drawings as to type and location. Installation shall conform to current ODOT standards

600.18 Traffic Control

All pavement markings, as required by the Ohio Manual of Uniform Traffic Control
Devices (OMUTCD), shall be applied and paid for by the Owner/Developer.

All necessary traffic signs and street signs are to be erectbe IBounty Engineer, and
the cost of the signs and labor shall be paid for by the Owner/Developer. The signs shall
conform to standards set forth in the OMUTCD.

600.19 Lighting

The Owner/Developer shall contact the Township Trustees to steedf lighting is
necessary. Required lighting shall follow the guidelines as adopted by the Township
Trustees and the power company in the development area.

600.20 Planting Screens or Fences

Planting screens or fences may be required by tmenitig Commission for subdivisions
located near commercial and industrial facilities or hazardous natural features. They may
also be required where reverse frontage lots abut a major arterial or collector street or
between a major arterial thoroughfare anarginal access street. Such planting screens or
fences shall not constitute a safety hazard. Planting screens, fences and entrance signs
shall not be placed in sanitary seywgaterlineand utilityeasements, or cause street
intersections to not megttersection sight distance requirements. A plan of proposed
planting screens or fences shall be submitted for approval with the construction drawings.
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600.21

Bike Paths

Bike paths, where required by the Huron County Planning Commission, shadldied in
perpetual unobstructed easements having a minimum easement width of ten (10) feet. The
path shall have a minimum width of six (6) feet. Paths shall be designed having a smooth
continuous surface with a maximum grade of eight percent (8¥%gy 3hall be

constructed with a transverse crown sufficient to keep water from ponding on the path.

Bike paths shall have a minimum thickness of four (4) inches of Item 304 Aggregate Base
on a compacted subgrade. The surface of the path shall bgpaatechlayer of No. 8

crushed limestone or asphalt concrete having a thickness approved by the County
Engineer. Dirt bike paths are not permitted.

Drainage shall be provided along the bike path such that storm water runoff does not flow
across the suate of the path. Small culverts or drain pipes shall be installed under the
bike path wherever needed to accommodate a two (2) year storm frequency for uphill
runoff.

Bike paths shall have appropriate information signs and warning signs at all roadway
intersections.

600.22 Monuments

The centerline of righof-way shall be monumented at the P.C. and P.T. of horizontal
curves, angle points and at centerline intersections of side roads. The monuments shall be
constructed as per ODOT StandarchBway Construction Drawing RM1.1. All

monuments shall be set and written certification sent to the Huron County Engineer by a
professional surveyor, registered in the State of Ohio. Monument boxes shall be East
Jordan 8365 Heavy Duty monument or apeabequal. No risers shall be used. Old,

broken or norconforming monument boxes shall be removed and replaced.

600.23  Utilities

Utility lines should be located to minimiziee need fotater adjustment, to accommodate
future highway or stre@inprovements, and to permit servicing such lines with minimum
interference to traffic. Utility lines crossing highways should cross on aOereegally
normal to the highway alignment. Those utility crossings that are more likely to need
future servicig shall be encased to permit servicing without disrupting the traffic flow.

On urban type streets the utilities should be located between the curb and sidewalk. When
electrical power cables are installed underground in a subdivision, electricalighraeg

cables may also be installed whether for present or future use. Unused wires and cables
shall be deenergized and protected against physical damage. On rural type streets the
utilities should be located near the right of way line.

Any installdion of utility pipe, conduit, cable, wires, vaults, and pertinent equipment shall
comply with the current regulations of the Public Utilities Commission of Ohio. All
location and detailed drawings of the utilities prepared by the developer and / tiitthe u
companies shall be submitted to the County Engineer for approval.
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600.24 Easements

Where storm sewers or sanitary sewers are deemed necessary, the developer shall dedicate
or reserve land for such purposes. The location of all resersatia@asements for public

utilities, public drainage and sanitary sewers, public storm water runoff control structures

and public waterlines shdlke set forth on the final plat. Utility easements shall be clear of
trees and other obstructions.

Sanitay sewers shall be located within street rights of way whenever possible, or, as
necessary, along street rights of way in easements. Sanitary sewers in easements between
lots or along rear lot lines will be approved only if no other route for the sewessle.

Sanitary sewer and sanitary sewer easements shall not be located within public storm water
runoff control structure easements.
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Chapter Seven Driveways and Roadside Ditch Enclosures

700.01  Purpose

The regulations of Chapter 7 provide the standards for all new driveway construction and
roadside ditch enclosures. It also contains examples of the permits for these installations.

700.02 Driveway Access

All persons have dght of access to the road or street abutting their property. However the
location, number and geometric design of driveway access need to be regulated to facilitate
flow of traffic and safety. The entrances and exits should be provided at locati@hs whi

fit traffic and landuse needs and which enable vehicles to enter and leave safely with
minimum interference from through traffic.

700.03 Driveway Standards

The following design standards are provided for driveway design and construction:

A. Location

Driveways should be located and designed to enable vehicles traveling at or near
legal highway speeds to see a driveway in time to safely reduce speed and enter the
driveway. Conversely, the driveway should be placed in areas to alualas,

while within the approach area, to observe the through highway traffic for a

distance sufficient to make a safe entry onto the highway. The lengths adequate to
accomplish the above varies with each installation and depends on the horizontal
and \ertical alignment of the highway, speed along the highway, and the location of
existing objects, such as; trees, signs, buildings, etc., which may restrict visibility
along the highway.

The adequate length, which is also known as the minimum stoppimgdsstance,
may be found in the AASHTO publicati on
Hi ghways and Streetso for different des

No driveway should be located closer than twenty (20) feet from the radius point of
an intersection. A maximum oo (2) drives to a property are permitted.

B. Intersection Angle

The intersection angle is the interior angle between the centerlines of the driveway
and road. This is shown in Figure$ T and 7i 2. The allowable intersection
angle shall be ithin a range of seventy degrees (7/td ninety degrees (90

C. Width

The width of drive opening should be regulated to prevent vehicles from randomly
entering or leaving a facility at any point along a traveled roadway. The maximum
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width of the drive opening at the curb or edge of pavement on residential streets
shall be forty (40) feet. The minimum drive width at the throat on residential
streets shall be nine (9) feet. See Figuredand 71 2.

Driveway Approach
1. Urban Drives

The drive approach or drive apron shall be installed between the sidewalk and
the curb and shall be concrete regardless of the type of drive material. The
apron shall be six (6) inches thick and placed on three (3) inches of aggregate
base. Drive aprons shall be reinforced with 6 x 6 x 4 roadway mesh. See
Figure 71 1.

2. Rural Drives

Rural drives may have tapered or curved approaches. Flared or tapered
aprons are preferred because they are distinct from intersection reglii. S
Figure 7i 2.

Use of concrete drive aprons on aaurbed rural roads or subdivision streets
are not permitted. The concrete drive shall terminate at the road right of way
line. The portion of the drive and drive apron between the right of way lin
and the edge of pavement shall be asphalt concrete or aggregate.

Driveway Pipe

All driveways installed along existing roads shall have drive pipes. The type, size,
length, depth and slope of drive pipe shall conform to either the County or
Township adopted pipe policy. The developer/owner shall be responsible for
obtaining the appropriate permit before the installation of any drive pipe. See
Figure 7i 3 for a sample application and permit for use on the County road system.

In a major dotment, where new roads are to be constructed, all drive pipe sizes
shall be submitted with the constructio
approval. When the drive pipe sizes are approved, they shall be recorded with the
plan.

New home consttion may be possible in the allotment before the road

improvement is finally accepted by the County and Township. The developer shall

be responsible for obtaining the appropriate permit before any drive pipes are
installed. Also, the developer shall il@sponsible for drive pipes throughout the
maintenance period. Any defective pipes shall be replaced according to the
Countybds or Townshipds adopted pipe pol
final acceptance. Adequate erosion control measurdssharovided during

installation to minimize downstream sedimentation.

A property owner along an existing county road may request that the County
Engineer install the driveway pipe. See Figuie4/for a sample permit
application.
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700.04

Roadsle Ditch Enclosures

Developers and/or property owners requesting the enclosure of ditches in front of their
properties must obtain a permit from the County Engineer for an enclosure on a county
road or the Township Trustees for an enclosure on a toprnshd. The Applicant shall
prepare a plan showing the location of the existing road and ditch and the proposed work
to be done. The type, size, depth and slope of the ditch enclosure pipe shall conform to
either the County or Township adopted policy.

When this application is approved by the County Engineer or the Township Trustees, the
property owner may then enclose the ditch as proposed. The Applicant is required to pay
the entire cost of this enclosure, including; survey, plan, materials, anddatmmplete

the work. All design standards for this enclosure shall be in accordance with the drainage
standards section of this Engineering Code, unless a variance is granted by the County
Engineer or Township Trustees. The application and permat ditch enclosure pipe
installation on the County road system is shown in Figuré.7

A property owner along an existing county road may request that the County Engineer
install their ditch enclosure. See Figuré @ for a sample permit application
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APPLICATION AND PERMIT FOR DRIVE PIPE INSTALLATION BY CONTRACTOR

HURON COUNTY ENGI NEEROGS OFFI CE
150 Jefferson St., Norwalk, Ohio 44857 (419)a687

Applicant: Contractor:
Name Name
Address Address
City, State, Zip City, State, Zip
Phone Phone
Location: Township
Road Name
House No.
Lot No.
Drive located on [ north, [ south, [ east,[] west side of the road.
Drive located approximately milel] north, O south, [ east,
] west of road.

Proposed installation has [ no roadide ditch, [ a roadside ditch,[] a deep roadside ditch,
L a roadside tile[ ] a catch basin[d an existhg drive.

Type of Installation: (check one)

[ Residential Drive U Public Institution
Ul Farm Field Entrance L] Other (describe)
[J Commercial/lndustrial Drive

Proposed Driveway Width:

Installation Procedure:
1. Owner or Contractor makes an application for a drive pipe installation.
2. Field inspection, design, and recommendati ons
3. Permission is formally granted to install drive pipe.
4. Owner purchases required materials and completes all work necessary to install drive pipeedsooutli
permit.
5. Owner notifies County Engineerb6s Office that

by returning a copy of the application form.

FIGURE 71 3
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Installation Regulations:

1. Contractor agrees to mark the location of the proposed drive pipe using orange stakes supplied by Huron
County.

2. The diameter of pipe, type of pipe and length of pipe which must be used and thengrade
direction of flow for the installation will be determined by the Inspector/Highway
Superintendent of the County Engineerds Office.

3. Applicant will be responsible for the purchase and payment of the appropriate pipe as required
byt he County Engineerdéds Office unless other arrang
Inspector/Highway Superintendent.

4. Contractor agrees to maintain lights, barricades, flagpersons and watchmen for the protection of
traffic at all times, and in adddn, to comply with such rules for maintaining traffic as the
County Engineer may require. The Contractor also agrees to restore the entire work area to its
original condition, including grading and seeding within the right of way.

5. Contrator will assume full responsibility for any or all damages to public or private property or
personal injury resulting from or attributable to this construction, and hold and save the County
harmless for all repairs resulting from damage to ®@pproperty, including drainage tile and/or
drainage structures.

6. Contractor must notify Ohio Utilities Protection Service8(D-362-2764) or the appropriate
utility company prior to excavation.

7. Applicant acknowledges that the apprasfathis application grants them no future right to
perform any construction within the right of way.

8. Applicant acknowledges that if the permitted construction is not approved by the County, then
the County will not maintain the tile, ditcby other improvement allowed by this permit.

9. Applicant acknowledges that the payment of fee covers cost of site inspectibmeanubt
guarantee installation, right of installation or other rights not expressly presented herein.

Installation Date:

Completion Date:

Note: It is the responsibility of the applicant to notify this office of any changes in the starting and/or completion
date.

A

Applicant 6 s Agreement :

The applicant agrees to install or have installed a drive pipe of the type and size as determined by
the I nspector/ Highway Superintendent of the Co

Signed: [Applieant

Date: VOID AFTER 90 DAYS

Application Fee: $150.00

L CASH, [ CHECK (make checks payable to HURON COUNTY ENGINEER)

Receipt No. By

FIGURE 71 3 , Cont o0d.
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Field Inspection: (to be completed by County)

Name of Inspector
Service Call No.
Inspection Date
Length ofPipe
(The minimum length of pipe shall be thirty (30) feet for residential drives and forty (40) feet
for farm field driveg

Diameter of Pipe
(The minimum dianeter of pipe shall be twelve (12) inches).

Type of Pipe
L] Corrugated polyethylene smooth lined pipe
Ul Reinforced concrete pipe
L1 Other (describe)

Other Comments

Special Notes:
1. Embed pipe in three (3) inches of aggregate
2. There shall bemlarge stones, blocks, curbing or any other protruding obstruction,
higher than the road surface at each end of the pipe.
3. Leave one foot at each end of pipe uncovered.

Final Inspection: (to be completed by County)

The drive pipe instadition has been inspected and found to be:
O Satisfactory

O Unsatisfactory

Remarks:

Signed:
Title:
Date:

FIGURE 71 3 , Cont od
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APPLICATION AND PERMIT FOR
COUNTY HIGHWAY DEPARTMENT TO INSTALL A DRIVE PIPE

HURON COUNTY ENGI NEEROGS OFFI CE
150 Jefferson St., Norwalk, Ohio 44857 (419)a687

Applicant:
Name Address
Phone City, State, Zip
Location: Township
Road Name
House No.
Lot No.

Drive located on [ north, [ south, [ east,[] west side of the road.
Drive located approximately milel] north, O south, [ east,

] west of road.

Proposed instaltion has : [ no roadside ditch,.d a roadside ditch,[] a deep roadside ditch,
[ a roadside tile[] a catt basin,[J an existing drive.

Type of Installation: (check one)

[ Residential Drive I Public Institution
U Farm Field Entrance L] Other (desdbe)
[J Commercial/lndustrial Drive

Proposed Driveway Width

Installation Procedure:
1. Owner makes an appliaan for a drive pipe installation.

2. Field inspection, design, and estimated costs a
3. County Engineerés Office wildl contact Owner wit
installatian can begin.

Installation Regulations:

1. Owner agrees to mark the location of the proposed drive pipe using orange stakes supplied by Huron
County.

2. The diameter of pipe, type of pipe and length of pipe which beussed and the grade and
direction of flow for the installation will be determined by the Inspector/Highway
Superintendent of the County Engineerds Office.

FIGURE 71 4
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3. Applicant will be responsible for the purchase and paymenedaghropriate pipe as required
by the County Engineerods Office unless other arrar
Inspector/Highway Superintendent.

4. Applicant acknowledges that all requests will be processed as weather conditions, time, manpower
and availability of cover material will allow.

5. Applicant acknowledges that the approval of this application grants them no future right to
perform any construction within the right of way.

Desired Installation Date:
Note: It is the responsibility of the applicant to notify this office of any changes in the installation date.

Field Inspection: (to be completed by County)

Name of Inspector

Service Call No.

Inspection Date

Length of Pipe
(The minimum length of pipe shall be thirty (30) feet for residential drives and forty (40)
feet for farm field drives.

Diameterof Pipe

(The minimum diameter of pipe shall be twelve (12) inches.)
Type of Pipe

L] Corrugated polyethylene smooth lined pipe

Ul Reinforced concrete pipe

L1 Other (describe)
Other Comments

Cost of Projecs

Applicantds Agreement:

Applicant requests that the County Highway Department install a drive pipe of the type, size and

cost as determined by the I nspector/ Hi ghway S
Signed: Owner/Applicant
Date:

Application Fee: $

LJ CASH, O CHECK (make checks payable to HURON COUNTY ENGINEER)

ReceiptNo. By

FIGURE 71 4 , Cont od.
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APPLICATION AND PERMIT FOR
ROADSIDE DITCH ENCLOSURE BY CONTRACTOR

HURON COUNTY ENGI NEEROGS OFFI CE
150 Jefferson St., Norwalk, Ohio 44857 (419)a687

Applicant: Contractor:
Name Name
Address Address
City, State, Zip City, State, Zip
Phone Phone
Location: Township
Road Name
House No.
Lot No.
Ditch located on [ north, I south, [ east,[] west side of the road.
Ditch located approximately milel] north, O south, [ east,
] west of road.

Proposed installation has [ no roadside itch, [ a roadside ditch,[] a deep roadside ditch,
[ a roadside tile[ ] a catch basin[ an existing drive

Type of Installation: (check one)

U Residential O Public Institution
L Commercial/Industrial L] Other (describe)

Proposed Ditch Enclosure Length

Installation Procedure:
1. Owner or Contractor makes an application for a roadside ditch enclosure.
2. Field inspection, design, and recommendationsied e by t he County Engineer 6s
3. Permission is formally granted to install pipe.
4. Owner purchases required materials and completes all work necessary to install pipe as outlined on
permit.
5. Owner noti fi es Cppemitaylatiddis gompleted and eadpfor finalénepedtidm a t

by returning a copy of the application form.

FIGURE 71 5
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Installation Regulations:

1. Owner or Contractor agrees to mark the location of the proposed pipe using orange stakdsbsuppl
Huron County.

2. The diameter of pipe and type of pipe which must be used and the grade and direction of flow for the
installation will be determined by the Inspector/Highway Superintendent of the CourityrEage r 6 s Of f i

3. Applicant will be responsible for the purchase and payment of the appropriate pipe as required
by the County Engineerods Office unless other arrar
Inspector/Highway Superintendent.

4. Contractor grees to maintain lights, barricades, flagpersons and watchmen for the protection of
traffic at all times, and in addition, to comply with such rules for maintaining traffic as the
County Engineer may require. The Contractor also agreesttoedise entire work area to its
original condition, including grading and seeding within the right of way.

5. Contractor will assume full responsibility for any or all damages to public or private property or
personal injury resulting from attributable to this construction, and hold and save the County
harmless for all repairs resulting from damage to County property, including existing drainage tile and/or
drainage structures.

6. Contractor must notify Ohio Utilities Protemti Services (B00-362-2764) or the appropriate
utility company prior to excavation.

7. Applicant acknowledges that the approval of this application grants them no future right to
perform any construction within the right of way.

8. Applicantacknowledges that if the permitted construction is not approved by the County, then
the County will not maintain the improvement allowed by this permit.

9. Applicant acknowledges that the payment of fee covers cost of site inspectmweanubt
guarantee installation, right of installation or other rights not expressly presented herein.

Installation Date:

Completion Date:

Note: It is the responsibility of éhapplicant to notify this office of any changes in the starting and/or completion
date of this permit.

Applicantds Agreement

The applicant agrees to install or have installed a roadside ditch enclsoure pipe of the type and size

as determined by the I nspector/ Highway Superin
Signed: Owner/Applicant
Date: VOID AFTER 90 DAYS

Application Fee$150.00

L CASH, [ CHECK (make checks payable to HURON COUNTY ENGINEER)

Receipt No. By

FIGURE 71 5, Cont o0d.
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Field Inspection: (to be completed by County)

Name of Inspector
Service Call No.
Inspection Date
Diameter of Pipe
(The minimum diameter of pipe shall be twelve (12) inches).

Typeof Pipe

L1 Corrugated polyethylene smooth lined pipe

U1 Reinforced concrete pipe

O Other (describe)

Number of Catl Basins Required

(The maximum length of pipe between catch basins is three hundred (300) feet. A catch
basin or yard drain is required at the upstream side of all driveways)
Type of Catch Basin or Yard Drain

Other Comments

Final Inspection: (to be completed by County)

The roadside ditch enclosure pipe installationtbesen inspected and found to be:
O Satisfactory
O Unsatisfactory
Remarks:

Signed:
Title:
Date:

FIGURE 71 5, Cont od.
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APPLICATION AND PERMIT FOR COUNTY HIGHWAY DEPARTMENT
TO ENCLOSE A ROADSIDE DITCH

HURON COUNTY ENGI NEEROGS OFFI CE
150 Jefferson St., Norwalk, Ohio 44857 (419)a687

Applicant:
Name Address
Phone City, State, Zip
Location: Township
Road Name
House No.
Lot No.
Ditch located on T north, L south, [ east,[J west side of the road.
Ditch located apprdmately  milesO north, O south, [ east,
L west of road.

Proposed installation has [1 no roadside ditch,.d a roadside ditch,[] a deep roadside ditch,
U a roadside tile[] a catch basin[ an existing drive.

Type of Installation: (check one)

L] Residential LI Public Institution
L1 Commercial/Industrial L] Other(descibe)

Proposed Ditch Enclosure Length

Installation Procedure:
1. Owner makes an application for a roadside ditch enclosure.
2. Field inspection, desiga,nd esti mated cost are made by the Count
3. County Engineerds Office will contact Owner wit
installation can begin.
Installation Regulations:

1. Owner agrees to mark the locatif the proposed ditch enclosure using orange stakes supplied by
Huron County.

2. The diameter of pipe and type of pipe which must be used and the grade and direction of flow for the
installation willbedet¢ r mi ned by the I nspector/ Hi ghway Superint

3. Applicant will be responsible for the purchase and payment of the appropriate pipe as required
by the County Engineero6s Offi héheunl ess other arrar
Inspector/Highway Superintendent.

4. Applicant acknowledges that all requests will be processed as weather conditions, time, manpower and
availability of cover material will allow.

5. Applicant acknowledges that the approval of thiglization grants them no future right to
perform any construction within the right of way.

FIGURE 71 6
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Desired Installation Date:
Note: It is the responsibility of the applicant to notify this office of amgnges in the installation date.

Field Inspection: (to be completed by County)

Name of Inspector
Service Call No.
Inspection Date
Diameter of Pipe
(The minimum diameter of pipe shall be twelve (12) inches.)
Type of Pipe
L] Corrugated polyethylene smooth lined pipe

Ul Reinforced concrete pipe
L1 Other (describe)

Number of Catch Basins Required
(The maximum length of pipe between catch basins is three hundred (300) feet. A catch
basin or yard drain is required at the upstreata sf all driveways.)

Type of Catch Basin or Yard Drain

Other Comments

Cost of Project $

Applicantds Agreement:
The applicant agrees to have the County Highway Department install a roadside ditch enclosure
pipe of the type, size and cost as determined by the Inspector/HighwaynBrment of the
County Engineerds Office.

Signed: Owner/Applicant

Date:

Application Fee: $

L CASH, [ CHECK (make checks payable to HURON COUNTY ENGINEER)

Receipt No. By

FIGURE 71 6 , Cont 6d.
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Chapter Eight Borings

800.01 Purpose

The regulatias of Chapter 8 provide the standards for road borings and an example of the
permit for these installations.

800.02 Road Borings

The Owner of any utility that wishes to install a line under a county road or along a county
road within the public righof way shall obtain an application for a permit from the Huron
County Engineero6s Office. Application by
applications is shown as Figuré 8. A drawng of the proposed installation similar to

Figure 82 shall accompany the application. Work shall not begin until the application is
reviewed and approved by the County Engineer.

800.03 Open Cut

Installations of a utility line through a roadway by the open cut method is normally not
approved. Undespecial circumstance, like the installation of a large culvert, the County
Engineer may grant permission to open cut a roadway. The Owner/Contractor will need to
obtain an application and permit from the
be coordinated with the County with regards to traffic safety, signing, detour route,
inspection and road restoration. See Figuired8or typical utility trench detail.
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APPLICATION FOR PERMIT TO
PLACE UTILITIES WITHIN COUNTY RO AD RIGHT OF WAY

HURON COUNTY ENGI NEEROGS OFFI CE
150 Jefferson St., Norwalk, Ohio 44857 (419)-4687

Date Job Number
Owner : Contractor:
Name of Company Name
Address Address
City, State, Zip City, State, Zip
Phone Phone
Location: Township
Road Name

Utility located on I north, I south, I east,[] west side of the road.
Utility located approximately mile(d north, O south, [ east,
U west of road.

Type of Installation:

Note: If pole line, provide the following information:

Number of poles, total length of line, type of wire, character of service, vertical clearance over
pavenent, and voltage if power line.

If pipe line, provide the following information:

Type of service, internal size, length of line, depth of trench, kind of pipe(,sewer, oil, gas,
etc.) orconduit. All fluid lines require encasemenith suitable material, size and length
satisfactory tahe County Engineer.

Installation Date:

Completion Date:

Note: It is the responsibility of the Owner motify this office of any changes in the starting and/or completion
date.

Installation Regulations:

1. Submit two (2) copies of this application and two (2) sets of prints of the proposed project.

FIGURE 87 1
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Submit twq2) copies of a plan showing proposed location of structures with reference to pavement and
right of way line. If installation crosses the highway, show present roadway and proposed installation.
See Figure 8 2.

3. Utility poles shoulde located not more than one (1) foot inside the road right of way, unless otherwise
authorized by the County Engineer.

4. Underground utilities shall be placed at a minimum depth of thirty (30) inches below edge of pavement or
top of gound, whichever is lower. Underground utility lines shall be placed in a trench around or under
the end of drainage structures at a minimum depth of thirty (30) inches.

5. Utility pedestalsutility markers, vents, etcshall be located at arear right of way lines and property
lines. All loops to suckquipment shall be placed in a trench thirty six (36) inches in depth under all
existing or proposeditches.

6. All underground utilities crossing roadways will be madédiyng unless permission is obtained from
the County Engineer to open cut the pavement. See FiguBef@ trench details and pavement
restoration.

7. All mailboxes, signs, yards, driveways, roads, drainage structures, fences, ditcheleaalks damaged
or removed during initial construction or future maintenance will be replaced or restored to their original
condition.

8. Mai ntenance of traffic will conform te the ODC
and their Construction and Material Specifications for Maintaining Traffic.

9. Owner will assume full responsibility for any and all damages to public or private property or personal
injury resulting from or attributable to this consttion, and hold and save the County free from any
liability and harmless for all repairs resulting from damage to County property, including existing
drainage tile and/or drainage structures.

10. Upon approval of this application, the Couwill return one (1) copy to your office for the necessary
signature and permit fee. If any changes are requested by the County Engineer, one set of prints with
comments will be returned to your office for further processing.

County Approval :

The plans and permit for this utility project are hereby approved:

Hur on County Engineerdés Authori zted Representative

Owner 6s Agreement: VOID AFTER 90 DAYS

| hereby agree with the regulations and provisions of this permit:

Utility Authorized Representative Date

Application Fee: $150.00
L CASH, [ CHECK (make checks payable to HURON COUNTY ENGINEER)

Receipt No. By

FIGURE 81 1 , Cont o0d.
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Chapter Nine Drainage

900.01 Purpose

The regulations of Chapter 9 tine the guidelines for the design of all new and modified
drainage systems including bridges, culverts, open ditches, dams, ponds and storm sewers.
The regulations for retention basins and other storm water runoff control systems are
covered in Cheater 10.

900.02 Preliminary Drainage Plan

A preliminary drainage plan for all minor subdivisions, major subdivisions and large lot
divisions shall be submitted with the preliminary engineering plans required by
Subdivision Regulations. It shaklforwarded to the County Engineer and Huron

Soil & Water Conservation District for review and approval. It shall show the topography
and general runoff pattern of the area to be improved, as well as the runoff patterns of
adjacent areas which coritute runoff to the proposed improvement. A copy of the
preliminary plat for major subdivisions, minor subdivisions and large lot divisions may
serve as the preliminary drainage plan if sufficient data is supplied to check the feasibility
of the drainagsystem. Preliminary engineering calculations are to be submitted for all
drainage structures within the subdivision having a waterway area larger than ten (10)
square feet.

900.03 Drainage Outlet

Surface water runoff from a development shealldpained to an adequate outlet. The outlet
shall be approved by the County Engineer and Huron Soil & Water Conservation District.
The outlet may be a ditch, stream, storm sewer, or approved retention and/or detention
basin, which has sufficient cagty and outlet conditions to accommodate the runoff in a
reasonable manner.

900.04 Drainage Easements

Easements of adequate width shall be required for all existing and proposed drainage
courses that are not located within the road rightaf.wl'he owner/developer shall be
responsible for obtaining any easements required outside the subdivision boundaries, and
have them properly recorded in the County

All drainage easements shall be shown on the plat and constrdictiwimgs along with
their intended purpose specified in writing. Maintenance of these drainage courses is the
responsibility of the owners whose lands are benefited by the drainage system.

When a drainage structure extends beyond the limits afdireal road right of way,
additional right of way or easements shall be provided around the structure to allow for
maintenance.

900.05 Final Drainage Plan

The final drainage plan shall be submitted with the construction plans required by
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Subdvision Regulations. It shall show the entire drainage system along with the
engineering calculations used in determining the design of the drainage courses, drainage
structures, and storm water runoff control structures. The drainage plans skealkde s
with the stamp and signature of a registered professional engineer. The drainage drawings
must be approved by the County Engineer and Huron Soil & Water Conservation District
prior to the construction of any portion of the drainage system.
Theengineering calculations submitted with the drainage plan shall include the following:
A. Rational Method

1. Drainage areas

2. Runoff coefficients

3. Overland flow lengths

4. Time of concentration

5. Rainfall intensity
B. NRCS Peak Discharge Method

1. Drainage areas

2. Overland slopes

3. Curve numbers

4. Hydraulic lengths
C. USGS Report for Estimating FloodPeak Discharges

1. Drainage Area

2. Channel Slope

3. Open water and wetlands
The drairage calculations shall list discharges in cubic feet per second (cfs), velocities in
feet per second (fps), and any additional data needed to establish that the drainage system
will safely and adequately convey the flow in a stable manner.
The drainage @wing information will be similar to the project site plan requirements
listed in Section 400.03, F. In addition to the pertinent drainage items of Section 400.03,F.

the drainage plan shall show the following:

1. Plan and profile of all open draimagourses.
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2. Cross sections along open drainage courses, at one hundred (100) foot
intervals.

3. Size, type and location of all drainage structures.
4. Drainage area for all retention basins, detention basins or other sitgm w

runoff control systems, along with tabulated results of peak inflow, peak
outflow and maximum water surface elevation.

900.06 Storm Water Runoff

A.

Hydraulic Analysis

The procedure used to determine storm water diseld@gends largely on the size

of the drainage area and the topography of the acres drained. In rural areas where
there is a defined ditch or stream and the drainage basin exceeds ten (10) acres, the
recommended method to obtain the peak discharpe W$GS Water Resources

|l nvestigations Report AHeakdDischargesiod Ruraf or E
Unregul ated Streams in Ohiobo. For smal
where no well defined channel exists and sheet flow predorsjrthteRational

Method should be used. Other methods used to determine discharge will require

the approval of the County Engineer.

Design Year Frequency

The following estimated floogeak discharge recurrence intervals shall be used for
thedrainage structures given below:

STRUCTURE DESIGN YEAR FREQUENCY
Bridges 500
Floodplain Structures 100
Major Culverts (>400ADT) 100
Minor Culverts (<400 ADT) 50
Open Ditches 10
Storm Sewers 5
CatchBasins 5

The design year frequency to be considered for an individual structure may be
increased by the County Engineer or the Huron Soil and Water Conservation
District where the health and safety of residents would be endangered by
flooding.

Rational Method

The Rational Method is widely used to estimate runoff from small drainage areas,
usually less than 10 acres, with predominantly overland flows. The Rational
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Method should be used for the design of subdivision roadsicleegit catch basins
and storm sewers.

The formula for the Rational Method is: Q = CIA

Where: Q = peak rate of runoff/design discharge (cfs)
C = runoff coefficient
| = intensity of rainfall (in./hr.)
A = tributary area (acres)

The recommended rainfall intensity curves are shown on Figude Jhe
recommended runoff coefficients are shown on Fige2e $he recommended
nomograph to determine the time of concentration is shown on Figu8e Jhe
flow path used to determiribe time of concentration shall be shown on the
drainage map.

900.07 Bridges and Large Culverts

Bridges are defined as drainage structures having a span of ten (10) feet or greater. All
bridges and special drainage structures shall be desigaedordance with the AASHTO
Bridge Design Specifications, the ODOT Bridge Design Manual and the Huron County
Engineering Code. The Huron County Engineer shall approve all bridges.

900.08 Culverts
A. General

A culvert generally carries a natl stream under the roadway embankment. Its
horizontal and vertical alignment should approximate that of the natural channel
and thereby minimize stream impacts and the need for channel relocations.
However, culverts should not be placed oevek in excess of 45

Asinglec e | | round pipe should be the desigr
where required cover or discharge precludes a round pipe, consideration should be
given to a singleell elliptical concrete pipe, metal piaech, pefabricated box

culvert or three sided structure, in order of preferred use.

B. Design

The capacity of a culvert depends upon the size, the roughness coefficient and the
slope of the culvert. ODOT has developed a series of pipe flow charts eamch
be used to determine the velocity and discharge of most round, elliptical and arch
pipes. The velocity (V) of box culverts should be calculated using the Manning
Equation after determining the slope (S), roughness coefficigah@ hydraulic
radius(R) of the box. Y = 1.486 R3S ™)

n
Another feature which often controls the design of a culvert is headwater depth. In
1964 the United States Department of Commerce, Bureau of Public Roads
developed a series of hydraulic dsao determine headwater depth for culverts
with inlet control flow and outlet control flow. These charts have been reproduced
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by ODOT and can be used to determine headwater for various types of pipe and
entrance configurations.

The hydraulic engineeshall design culverts to conform to current ODOT
specifications as to maximum and minimum cover, allowable headwater depths,
downstream erosion protection and headwalls. The minimum size culvert shall be
12 inch diameter unless otherwise approved byCihenty Engineer.

Specifications and Installation

The preferred type of material for small culverts is corrugated polyethylene smooth
lined pipe. The preferred type for larger culverts is reinforced concrete pipe. Other
types of pipe will rquire the approval of the County Engineer.

The material specifications and installation specifications for all culverts shall
conform to the current edition of the ODOT Construction and Material
Specifications.

Small culverts may be shown on plan anofifr sheets and cross section sheets.
Large culverts (480 and greater) shoul d
culvert detail sheet should include the following:

1. Drainage area to nearest acre.

2. 25year, 50year and 10§ear dischege.

3. 25year, 50year and 10§ear velocity.

4. 25year, 50year and 10§ear headwater elevation to nearest 1/10 foot.

5. Existing and proposed structure data showing size, type, length, skew and date
built.

6. Intersectiostation with centerline of construction to nearest 1/100 foot.
7. Skew angle on plan view.

8. Ditch or channel centerline with name and flow arrows.

9. Roadway embankment and channel slopes.

10. Type and dimensions of channel protetti

11. Headwall locations with dimensions.

12. Right of way and easement limits.

13. Roadway pavement and berm dimensions.

14. Guardrail length and location.
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15. Contours at 1 foot intervals in vicinity of culvert shayvifitch slope,
embankment slope and roadside ditch foreslope and backslope.

16. Property owners names.
17. Utilities.
18. Existing and proposed roadway grade elevations at 25 foot intervals.
19. Pavement grade and verticarve data.
900.09  Open Ditches
A. General

An open ditch generally provides the most economical means for collecting and
conveying surface water. The size of the ditch involves the determination of

velocity and depth of flow for a given dischae . Charts based on
eqguation should be used to obtain the required information.

B. Roadside Ditches

Roadside ditches should be designed to accommodate runoff from the roadway
pavement and overland flow runoff from adjacent property. ditcld should

usually be parallel to the edge of pavement and its flowline should be a uniform
distance below the edge of pavement. Deviation from this policy is necessary if the
roadway grade is too flat. The recommended minimum ditch grade is 1%. The
absolute minimum ditch grade shall not be less than 0.40%yeaBstorm

frequency shall be used to determine the depth of flow in a roadside ditch. A 2
year frequency shall be used to determine the velocity of flow and width of ditch
lining if necessay.

C. Drainage Ditches

Major changes in drainage ditches or channels should be avoided. The proposed
channel shall match existing channel conditions as close as possible with regards to
slope, length, velocity and cross section. The slope of adi#aeshould be

constant wherever possible.

The susceptibility to ditch erosion shall be based upon the soil type and the velocity
of flow in the ditch. To avoid erosion some ditches will need to be lined with sod,
erosion control mats or rock. Thelting table shows the type of channel lining
required for different soil types and ditch velocities:
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SOIL TYPE ALLOWABLE DITCH VELOCITIES (fps)
Seeding Sodding Erosion Control Mats

Sand 15 3.5 3.0

Firm Loam 2.0 4.0 4.0

Clay 2.5 5.0 4.0

Gravel 3.5 6.0 5.0

Weathering Shale 4.5 6.0 5.0

Ditch velocities in excess of those shown will require rock channel protection or
some other approved type of masonry matting. Aid&r stornfrequency shall be
used to determine the depth of flow in an open ditch-y&d storm frequency
shall be used to determine the velocity of flow and width of ditch lining if
applicable.

D. Easements

Drainage easements shall be provided for optehes that are outside the road
right of way. The width of the easement shall include the distance between the top
of the ditch banks plus an additional strip of land twenty five (25) feet wide along
at least one side of the top of the channel banks @&sement shall be shown on
the construction drawings and on the fi
and shall exclude the use of the area for permanent and temporary structures and be
vegetated by grass only, and be suitable for equipment triaaitianes.
900.10 Dams and Ponds
Plans shall be submitted to the County Engineer for approval of any proposed dams or
ponds. Some dams require a permit from the State of Ohio, Department of Natural
Resources, Division of Water (See ORevised Code Section 1521.06).

No public road shall be built across a dam without the approval from the County Engineer
and Township Trustees. The construction of ponds, which could be used for fire
protection and/or storm water and sediment contre@nc®uraged.
900.11 Subsurface Drainage
Subsurface drainage consisting of pipe underdrains or aggregate drains are generally not
required on roadway construction in Huron County. In isolated cases where the control of
springs or flow of groundwateés needed to stabilize the roadway base, pipe underdrains or
aggregate drains shall be installed in conjunction with geotextile fabric to stabilize the
subgrade.

The size of pipe, slope of pipe, type of pipe, depth of installation, outlet spacing and

bacKill materials used for underdrains shall conform to current ODOT Drainage Design
Policy.
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900.12 Storm Sewers
A. General

Storm sewers are a closed system of underground pipes designed to convey storm
water runoff. Their function is to lect and carry water from the first pavement or
ditch inlet to an approved outlet.

Storm sewers installed along urban type streets shall utilize catch basins or curb
inlets for access. Storm sewers along rural type roadways with roadside ditches
shallbe provided with a swale over the sewer which drains to an inlet basin for
access.

A storm sewer drainage drawing must be provided. It shall contain the same
information as the requirements for a storm water control plan outlined in Section
1000.@, B.

B. Design

The Rational Method should be used to calculate the quantity of runoff used to
design storm sewers. Storm sewers are designed to flow full during storms
occurring at certain intervals known as storm frequencies. See Section 900.06.
The following items are to be addressed in storm sewer design:

1. The runoff coefficient should be weighted to account for different
types of ground cover.

2. The rainfall intensity should be the same for all runs in a continuous
storm sewer system.

3. The storm frequency should bey8&ar, however the hydraulic grade
line shall not exceed the elevation of the pavement or ditch inlet
grate for a 16/ear storm. If the hydraulic grade line exceeds this
limitation, the sewesize should be increased.

4, The minimum time of concentration to the first ditch catch basin
should be fifteen (15) minutes. The minimum time of concentration
to the first pavement inlet should be ten (10) minutes.

5. The Manning fomula should be used to select the size of storm
sewer pipe.

sz AR 2/3 Sl/Z)
n
Where: Q = flow or discharge (cfs)
= roughness coefiient
area (sf)
hydraulic radius (ft.)
slope (ft/ft)

n
A
R
S
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Graphical solutions of Manningos

recommendreid =usO.nOgl2i f or corrugated
smoothlinedoi pm, = M. 015 for concrete pi
di ameter anmb smdl I0edr3 dmd toncrete
sixty (60) inch diameter.

6. Storm sewer systems shall have a slope sufficient to provide for a
velocity greater than three (3dt per second under flow full
conditions.

7. The minimum size of pipe for storm sewers is twelve (12) inch
diameter.

8. The spacing between catch basins or manholes shall be

be three hundred (300) feet. This spacing may be increased in
certainagricultural applications upon approval of the Huron Soil and
Water Conservation District.

9. Changes in direction or grade shall only be made at manholes, catch
basins or inlets.

10.  When the storm sewer pipe is increased in size, the crown of the
larger pipe shall match the crown of the smaller pipe.

11. The minimum cover over storm sewers shall be twelve (12) inches
or one half the pipe diameter, whichever is larger. Maximum cover
shall conform to information found in the ODOT Location and
Design Manual, Volume Two, Drainage Design.

12.  Storm sewer spreadsheet calculations must be provided that are
neatly prepared and readable. This spreadsheet does not have to be
in the same format as the spreadsheet given in the appendix of the
ODOT manualput must contain the same information.

Easements

Drainage easements with a minimum width of forty (40) feet, and a maximum

width of eighty (80) feet, shall be provided for storm sewers outside of the road

right of way. This easement shall bewhoon both the final plat and the
construction drawings and | abeled AStor
installed outside of the road right of way shall be placed on Huron County Ditch
Maintenance where applicable and shall always have a means for future

maintenance described within the deeds.

Specifications
The material specifications for storm sewer pipe and storm sewer accessories

including inlets, catch basins, manholes and headwalls shall conform to the latest
editions of the ODOT Constructi@and Material Specifications.
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Erosion Protection

The outlet velocity of a storm sewer system may require installation of riprap, rock,
stone or other material to prevent scour and erosion of the outlet ditch. If the outlet
velocity exceeds thealues shown for erosion control mats in Section 900.09, C.

for a 5year storm frequency, erosion protection shall be installed that conforms to
ODOT6s Location and Design Manual for r

Catch Basins and Manholes

The preferredytpe of catch basin for use on rural type roadways with enclosed
ditches is the ODOT Catch Basin Ne22 or Catch Basin No.-2B. Storm
sewers larger than 18 inch should use the ODOT Catch Basin®ot Rlo. 24.

The preferred type of catch basin tme on urban type roadways with concrete
curb and gutter is the ODOT Catch Basin No. 3 or No. 3A.

The preferred type of catch basin for use on urban type roadways with concrete
pavement is the ODOT Catch Basin No. 6.

The preferred type of inlet fgrard drains is the ODOT Side Ditch Inlet No. -CB
4.2.

The preferred type of storm manhole is the ODOT Manhole No. 3 with the
eccentric cone top.

Use of other types of catch basins or manholes will require the approval of the
County Engineer.

Pavement Drainage

Pavement drainage shall be designed in accordance with the design criteria and
requirements given in the current edition of the Ohio Department of
Transportationds Location and Design Ma
exceptions:

1. For Type 3 Concrete Curb and Gutter, the allowable depth of flow at the
curb is permitted to be to the top of the curb.

2. For catch basins located in street pavement sag vertical curves, both the
grate and window opening capacities may sedufor calculating the flow
into the structure rather than just the grate.

Pavement drainage spreadsheet calculations must be provided. This spreadsheet
does not have to be the same format as the gutter spread and inlet capacity
spreadsheet given the appendix of the ODOT manual, but must contain all of the
same information.
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Private Connections

The connection of a private drain to an existing storm sewer along a county
roadway, an existing tile which drains a county road, or t@altilthe county
maintenance system, requires a permit. Private drains can include farm field tiles,
downspout drains, footing drains, sump pump outlet drains and other types of storm
or ground water flow. See Figure$ 9 and 9 5 for sample applicaties and

permits. All taps will require the installation of a yard drain or cleanout at the point
of connection.

Specifications and Installation

The material specifications and installation specifications for all storm sewer
systems shall conforno the current edition of the ODOT Construction and
Material Specifications, except as noted in this Engineering Code.

The preferred type of material for storm sewer systems is corrugated polyethylene
smooth lined pipe, reinforced concrete pipe, or polgchloride pipe with root

proof watertight joints. Other types of pipe will require the approval of the County
Engineer and the Huron Soil and Water Conservation District.

Trenches for storm sewers under pavement and driveways shall conformr® Figu
81 3. Trenches not under pavement may be backfilled with material excavated at
the site, subject to approval of the County Engineer. Trench dimensions for
excavation in rock may be reduced to a depth of four (4) inches below bottom of
pipe and a cleawidth of six (6) inches on each side of pipe.

Storm sewers within five (5) feet, centercenter of sanitary seers, shall have

sealed joints. Minimum storm sewer horizontal or vertical clearance between other
underground utility lines shall be apwed by the County Engineer.

89



90



91



92



APPLICATION AND PERMIT FOR
CONNECTION TO EXISTI NG TILE

HURON COUNTY ENGI NEER6S OFFI CE
150 Jefferson St., Norwalk, Ohio 44857 (419)-6887
Applicant: Contractor:
Name Name
Address Address
City, State, Zip City, State, Zip
Phone Phone
Location: Township
Road Name
House No.
Lot No.
Tap located on O north, U south, [ east, [ west side of the road.
Tap located approximately mild north, O south, U east,
L] west of road.
Type of Installation: (check one)
This tap is requested to permit theitieof a :
[l Residential Aeration System Discharge Tile
U Field Tile
L1 Perimeter or Curtain Drain Tile
L1 Other (describe)
Size and Type of Proposed Tin Pipe:
Installation Procedure:
1. Owner or Contractor makes an application for a tap to an existing County tile.
2. Field inspection and recommendations are made
3. Permission is formally granted to install tap.
4. Owner purchas required materials and completes all work necessary to install tap.
5. Owner notifies County Engineer6s Office that

by returning a copy of the application form.

FIGURE 91 4
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Installation Regulations:

1.
2.

3.

Applicant or Contractor agree to mark the location of the proposed tap.

Applicant agrees to install a yard drain or inspection port at point of tap for future maintenance access.

Contractor agrees to mgin lights, barricades, flagpersons and watchmen for the protection of
traffic at all times, and in addition, to comply with such rules for maintaining traffic as the
County Engineer may require. The Contractor also agrees to restore thevenki area to its
original condition, including grading and seeding within the right of way.

. Contractor will assume full responsibility for any or all damages to public or private property or

personal injury resulting from or attributaliethis construction, and hold and save the County
harmless for all repairs resulting from damage to County property, including existing drainage tile and/or
drainage structures.

. Contractor must notify Ohio Utilities Protection Service800-362-2764) or the appropriate

utility company prior to excavation.

. Applicant acknowledges that the approval of this application grants them no future right to

perform any construction within the right of way.

. Applicant acknowledgdbat the payment of fee covers cost of site inspectiordagd not

guarantee installation, right of installation or other rights not expressly presented herein.

Installation Date:

Note: It is the respoitsility of the Applicant to notify this office of any changes in the installation date.

Applicantds Agreement

Applicant understands that an inspection port must be included as part of the job with the
inspection port located at the higof-way line, and that all work associated with this approval
will be subject to inspection and final approval of the Huron County Highway Department.

Applicant shall provide the County Engineer with a copy of the Huron County Health
De p ar t me nfor & Resigertial Adration System Discharge Tildrie

Signed: Owner/Applicant

Date: VOID AFTER 90 DAYS

Application Fee: $150.00

U CASH, T CHECK (make checks payable to HURON COUNTY ENGINEER)

Receipt No. By

FIGURE 91 4 Cont o0d.
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Field Inspection: (to be completed by County)

Name of Inspector

Service Call No.
Inspection Date
Existing County Pipe Size and Type

Request for permit approved
Recquest for permit disapproved for the following reason

Final Inspection: (to be completed by County)

Name of Inspector

Inspection Date
Installation Approved
Installation Disapproved
Comments
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Huron Soil and Water Conservation District
8 Fair Road
Norwalk, Ohio 44857
Phone: (419)668-7645 Fax: (419)663-8405
www.huronswed.com
L
APPLICATION TO CONNECT DRAINAGE INTO COUNTY TILE
(Notification of $75.00 Inspection Fee)

LOT OWNER NAME DATE

CURRENT ADDRESS OF OWNER,

CITY STATE ZIP PHONE#

ADDRESS OF LOT.

CITY STATE ZIP

SUBDIVISION NAME_ LOT NUMBER

CONTRACTOR NAME PHONE;#

TYPE OF DRAIN TO BE CONNECTED Circle one: Septic;  Footer; Roof; Yard;
Other

I, the undersigned landowner, understand that all connections into county maintained tiles
must be completed using A.S.T.M. approved fittings and under the direct supervision of the
Huron County Soil and Water Conservation District (S.W.C.D.).

I also understand that no connection shall be authorized to be completed until an
inspection fee in the amount of $75.00 has been received by the Huron S.W.C.D. and until this
application has been approved by the Huron S.W.C.D.

I agree to notify the S.W.C.D. TWO WORKING DAYS prior to the time the connection
is to be completed and to have S.W.C.D. personnel visually inspect the completed connection

prior to backfilling.
Signed Date:
For S.W.C.D. use only
Date application received. Date fee received, Receipt#
Approved / Disapproved By: Date:
Date Connection Made Inspector,
Comments: |

FIGURE 91 5
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Chapter Ten  Storm Water Control

1000.01 Purpose

The regulations of Chapter 10 prde the information and procedure which should be

followed for control of storm water runoff in subdivisions and other areas that undergo a
substantial change in land use. Surface water runoff from developments shall be drained to
a storm water managentesystem such that the pastvelopment peak runoff shall not

exceed the prdevelopment peak runoff. These guidelines were established to allow
development without flooding downstream property and to prevent accelerated runoff from
eroding receiving steams.

1000.02  Runoff Control
The flow of storm water runoff from developed areas shall be controlled as follows:

A. The peak flow of storm water from the developed site shall not exceed the peak
flow of storm water from the préeveloped sitetdahe same point of analysis for
the same year frequency storm. This requirement applies for all storms with a
frequency of one hundred (100) years and less.

B. The peak flow of storm water from the site during construction shall not exceed the
peak flow of the storm water from the giteveloped site at the same point of
analysis for the same year frequency storm. This requirement applies for all storms
with a frequency of ten (10) years and less. When determining the area of land
distubed during construction, an allowance shall be included for lots that are also
under construction at the same time the streets are being constructed.

C. The flow of storm water from the developed site shall be drained to an adequate
outlet. Thisoutlet must be approved by the County Engineer and the Huron Soil
and Water Conservation District. It may consist of a ditch, stream, river, storm
sewer, pond or lake having sufficient capacity to accommodate flow from the
developed site.

D. The flow of storm water from the developed site must not cause flooding to
proposed buildings within the development or to existing downstream homes,
buildings, places of business or other structures.

E. Surface water draining from an existing walex area cannot be diverted,
channeled, piped or otherwise rerouted into another watershed area unless
approved by the County Engineer and the Huron Soil and Water Conservation
District.

F. Control of storm water runoff from a developed site lhayaccomplished using a
control structure such as a detention basin, retention basin or other storm water
management system such as underground storage tanks or pipes, storage on
pavement areas, storage on roof areas or a combination of theseftypesol
measures. The primary purpose of any storm water runoff control structure is to

97



temporarily store water during a storm and release it at a rate that meets the criteria
given previously.

Storage volume does not have to be provided forffdiron off-site upstream areas.
Upstream runoff should be conveyed through the site in accordance with the current runoff
conditions.

1000.03 Storm Water Control Plan

A storm water runoff control plan shall be submitted to the County Enginddha

Huron Soil and Water Conservation District for review and approval. The design engineer
shall consult with these agencies prior to the completion of the plan to insure that it can
be developed in accordance with current accepted policiestinBhelan shall include all

of the pertinent engineering data found in other chapters of this Engineering Code as well
as the following:

A. Provide a narrative that describes the method used to determine the peak flow rate
of storm water from a & and the required storage volume of a runoff control
structure. The design engineer may use the Rational Method, the Natural Resources
Conservation Service Method or another method if approved by the County
Engineer and the Huron Soil and Wat@nGervation District. The narrative shall
describe the values such as tributary area, runoff coefficients, time of concentration,
intensity, etc., used in the design of the storm water management system.

B. Provide drainage drawings of both fre-developed and posteveloped sites
having a change of land use. The drawings shall be an accurate representation of
actual field conditions and provide the following information:

1. Show existing and proposed contours per Section 400.03, F.3.

2. Select a point of analysis where storm water from thelpueloped and
postdeveloped sites flow to. There is one point of analysis for each
drainage area. For larger sites there may be several drainage areas and thus
several points ohnalysis that have to be evaluated.

3. Outline each of the individual surface areas that drain to the point(s) of
analysis on both the pieveloped and posteveloped drainage maps. The
entire surface area draining to a point of analysis imeigtdicated and may
include surface areas outside the boundary of the site proposed for
development.

4, The path of the hydraulically most distant point shall be indicated in each
individual drainage area. The portion of this path thavesland sheet
flow, shallow concentrated flow, open channel flow, or pipe flow shall be
indicated by using different colors and/or line types. Calculations showing
how the time of concentration was determined for each area must be
provided either on this drawing or on a separate sheets.

5. Indicate the various types of surface areas within each of the individual
drainage areas that have different runoff coefficient or curve number values.
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This shall be done by using differesdlors of shading or another method as
long as the information can be easily understood and read. Calculations
showing how the weighted runoff coefficient or curve number for each
drainage area must be provided either on the drawing or orasegheets.

C. Indicate the location and type of the proposed runoff control structure.

D. Calculations showing how the volume required for the storm water runoff control
structure was determined.

E. Provide predevelopment and pesievelopment hgrographs for the tributary area.
The postdevelopment hydrograph shall indicate the maximum permissible release
rate.
F. Calcul ations showing how the storm wate

was designed. An outlet device utiliziagveir type flow regulator is preferred in

most cases because of their ease of design and because of a weir being less likely
to clog with debris than an orifice or grate type of flow regulator. An outlet device
utilizing a weir type flow regulat is also very easy to utilize as a msliage

outlet device.

Outlet devices should be constructed of reinforced concrete and be a fixed structure
or nonroperable. Location of the outlet device shall be selected for ease of
maintenance.

All runoff control structures must have an emergency overflow provided in case the
outlet device means of discharge should become blocked or exceeded. The
emergency overflow must be designed such that they flow of storm water from the
developed $e does not cause flooding to proposed buildings within the
development or to existing downstream homes, buildings, places of business or
other such improvements.

G. Discharge velocities from runoff control structures shall be controlled to prevent
scouring and erosion of the downstream ditch, stream, river, storm sewer, pond,
lake or dedicated public drainage easement.

1000.04 Critical Storm Frequency

To prevent the damages caused by accelerated stormwater runoff from developing areas
the increased peak rates and volumes of runoff shall be controlled such that the peak rate of
runoff from the critical storm and all more frequent storms occurring on the development
area does not exceed the peak rate of runoff from a two (2jrggaency storm (of 24

hours duration) occurring over the same area undesigarelopment condition.

Storms of less frequent occurrence than the critical storm, up to tHeuode=d (100) year

storm, have peak runoff rates no greater than the peakfrates from equivalent size
storms under prdevelopment conditions.
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The critical storm for a specific development area is determined as follows:

A. Determine by appropriate hydrologic methods the total volume of runoff from a
two (2) yar frequency, 2our storm occurring over the development area before
and after development.

B. From the volumes determinedA) determine the percentage increase in volume
of runoff due to development, and using this percentage, selet-tiaur critical
storm from the following table:

If the Percentage Increase in Volume of Runoff is:
Equal To or Greater The critical storm f_or
And Less Than peakrate control will
Than be:
20 2 year
20 50 5 year
50 100 10 year
100 250 25 year
250 500 50 year
500 100 year

1000.® Detention Basins

The preferred type of runoff control structure is a detention basin. All detention basins
shall be designed and constructed according to the requirements given in the Ohio Natural
Resources Conservation Serviceds Standard

A. For safety considerations, the interior side slopes of a detention basin shall not
exceed a 4:1 slope unless a fence with at least one gate is installetithsoun
basinbés peri meter. The type of fence a
and location of the gate(s) shall be approved by the County Engineer.

B. The minimum bottom slope of a detention basin shall be a minimum of two percent
(2%) at any location unless approved otherwise by the County Engineer.

C. The minimum top width of the side embankments shall be eight (8) feet for
nonvehicular traffic and twelve (12) feet for vehicular traffic.

D. An emergency spillway shall be pided. The elevation of themergency
spillway shall be a minimum of orf@ot below the lowest elevation of the
detentorbasi nds t op Thé eleeativh af th& amergency spillway
shall match the water elevation of the critical storm

E. For basins that receive all or a portion of the area it drains from new public streets
being created as part of the development, a permanent public storm water runoff
control structure easement shall be provided around the perimeter of the basin. The
imi ts of this public easement shall exte
of embankment.
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F. For basins that receive all or a portion of the area it drains from new public streets
being created as part of the development, a permandab0 ( 206 ) wi de pu
access easement shall be provided to the detention basin from the nearest public
street for maintenance vehicles to access the basin. This public access easement
shall coincide with a public drainage easement where possible.

1000.6 Retention Basins

The regulations for retention basins shall include above regulations for detention basins.
Additionally, provisions shall be made to prevent the water in the retention basin from
becoming stagnant through the use of a prigpdesigned aeration device or other method
approved by the County Engineer. Provisions shall also be made for draining the retention
basin to allow for periodic cleaning or other maintenance. Drain facilities may be an
integral part of the outlatevice or may be a separate structure. Complete and timely
draining of the retention basin shall include sloping the bottom of the basin, adequate
pumping facilities, and/or alternate release mechanisms without causing secondary
problems.

1000.0r Other Storm Water Control Structures
A. Underground Storage Tank or Pipes

1. An underground storage tank or pipes shall be of sufficient strength to carry
all surface loads due to vehicles or other potential surface loading. The load
bearirg capacity of the soil must also be taken into account to ensure
surface loads will be supported.

2. An access hatch shall be provided of sufficient size to provide for
maintenance access to the underground staaadeor pipes.

B. Pavement Area Storage

1. Pavement storage usually involves the temporary shallow ponding of water
on a portion of the parking lot. The maximum depth of water allowed at the
deepest point is eight (8) inches, but in no case shall it be greater than the
finished floor elevation of any adjacent building structure.

2. The minimum slope of a parking lot surface is one percent (1%) and the
maximum slope is ten percent (10%)

3. Provisions to prevent flooding of any adjacent building structure shall b
included for the overflow of storm water due to the outlet structure
becoming clogged or from storms greater than one hundred (100) year
frequency.

C. Roof Top Storage

1. Roof top storage can be provided on flat rooftops of buildingjigiog roof
drain release features and roof storage parapets. The building structure
must be able to support the weight of the water when fully loaded plus the
required local building code snow loading.
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2. A minimum roof slope of 0.25% shdde provided.

3. Overflow drains shall be provided for the overflow of storm water due to
the roof drains becoming clogged or from storms greater than one hundred
(100) year frequency. Roof and overflow drains shall be in compliance
with the local building code and the National Plumbing Code.

1000.B8 Maintenance

The county will require that the major structures and facilities which lie outside the road
right of way, and are designed to control and manage stormwater runoffced ptathe
county ditch maintenance program. The maintenance of minor detention areas, generally
grassed areas which are portions of individuals lots, shall be the responsibility of
individual homeowners. Special covenants shall be written into theftitielividual lots

so the homeowners are aware that portions of their property will be used for temporary
water storage.

Easements for the purpose of permanent maintenance shall be granted to the County for
access to all major stormwater control stiwes and facilities.

Financing of the permanent maintenance of the major stormwater control structures and
facilities shall be handled through a fAPer
benefiting property owners of the allotment will be assgskeir proportionate share of

the maintenance costs through a special assessment of real estate taxes per Section 6137 of
the Ohio Revised Code.
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Chapter Eleven Erosion and Sedimentation Control

1100.01 Purpose

The purpose of Chapter 11 is to provide information on minimizing erosion and

sedimentation problems encountered during the land development process. The Natural
Resources Conservation Serviceds handbook,
forUbani zing Areaso, and the Ohio EPA Per mit
Rai nwater and Land Development (Ohiods St a
Development and Urban Stream Protection) should be consulted for further information.
Meeting the criteria of this article does not relieve any person(s) from liability for erosion

or sediment damage to neighboring properties.

Erosion Control Plans are required as part of the Construction Plan submittal. Erosion
Control Plans must be appexV prior to the start of any soil disturbing activities and
before the Construction Plan submittal can be approved.

1100.02 Ohio EPA Procedure Process
The basic procedure for the Ohio EPA Permit process is as follows:

A. The developer is requd to file a complete and accurate N.O.I. (Notice of Intent)
Application form and the required fee at least twenty one (21) days prior to the
commencement of construction activity.

B. The Ohio EPA will notify the developer if the general permitligsypor if an
individual permit must be obtained.

C. The developer must submit an SWP3 (Storm Water Pollution Plan) before any
ground breaking takes place.

D. The developer must file an N.O.T. (Notice of Termination) once the SWP3 has
been impemented and construction has been completed.

The developer is advised to obtain a copy of the current Ohio EPA permit in order to
insure complete compliance with permitting requirements. More information can be
obtained at their web sitétp://www.epa.state.oh.us/dsw/permits/final_constr_GP.html
Information as to how to obtain a copy of the Rainwater and Land Development Manual
can be found at the web address

http://www.epa.state.oh.us/dsw/storm/const_ SWP3_check.html

1100.03 Erosion and Sediment Problems

Many people may be adversely affected from areas of land undergoing development.
Unplanned water disposal and uncontrolled erosion and sediment from these areas may
cause considerable economic damage to individuals and the general public. The
following are a few of the typical problems associated with developments:

103


http://www.epa.state.oh.us/dsw/permits/final_constr_GP.html
http://www.epa.state.oh.us/dsw/storm/const_SWP3_check.html

© >

E.

F.

1100.04

A large ircrease of area exposed to soil erosion and runoff.
Increased volume of runoff, soil movement, sediment and peak flows caused by:

1. Removal of natural cover.

2. Increase of impervious surface area.

3. Changes in drainage areas caused by grading.

4. Changes in volume and duration of water concentration caused by changes
in grade, distance, and surface roughness.

5. Reduction of water intake of soils from compaction by construction
equipment.

6. Prolonged exposure of unprotected sites to adveesdher.

Altering ground water levels may adversely affect drainage systems, slope stability,
vegetation and establishment of new plants.

Exposing subsurface materials that are too rocky, too acid, or otherwise
unfavorable for establishing vegedet.

Encroachment on floodplains and waterways.

Poor scheduling of construction activities.

Water Management and Erosion/Sedimentation Control

Proposed methods of erosion and sedimentation control will be considered on individual
merits, subjected to the approval of the County Engineer and the Huron Soil and Water
Conservation District. Combinations of the following soil and water conservation
practices, when carefully planned and applied, will provide effective erosion and
salimentation control:

A.

Identification at the preliminary planning phase ofsite and offsite areas
vulnerable to erosion and sedimentation.

Obtain and complete N.O.l. (Notice of Intent) application form from OEPA and
NPDES (National Pollaint Discharge Elimination System), which can be found at
the web siténttp://www.epa.state.oh.us/pic/facts/fslist.htivision of Surface
Water.

Planning at the preliminary engiering phase for control of erosion and
sedimentation. Permanent as well as temporary methods of control should be noted.

Development of a construction sequence, which keeps disturbed areas small and
exposed for the shortest time possible.

Preservation of existing trees, shrubs, grasses, or other plant life where possible.
Existing vegetation is useful in slowing storm water runoff.

Protection of exposed critical areas with temporary vegetation and/or mulch during
construction.
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G. Provide fastgrowing grasses or sodding until more permanent seeding is
established.

H. Permanent vegetation, including the use of sod should be installed and maintained
as soon as possible to help control water and sediment damage.

Intercept or divert runoff originating uphill from the development so as to
minimize the amount of flow over the construction site.

J. Sediment basins (debris or desilting basins and silt traps) should be installed, and
maintained to remove sedimeagarried by runoff waters from land undergoing
construction.

K. Terraces, diversions, and grassed waterways should be installed and maintained as
part of the water disposal system to further control water and sediment damage.

L. Drainage swales sluld be constructed and seeded, sodded, or protected with fabric
material until vegetation is established.

M. New construction and drainage swales should be seeded within three weeks after
installed.
N. Prohibit installation of driveways which witause removal or lowering of the curb

line, unless a catch basin is reconstructed nearby.
1100.05 Guidelines for Sediment Control

Commencing from the time of the initial earth disturbance, no developing area shall have
an average annual soilsl® exceeding fifteen (15) tons per acre for the first year or four (4)
tons per acre for any year thereafter as
To satisfy this requirement, the methods suggested in the Section 1100.04 should be
empbyed.

If any construction could result in the sloughing, sliding, or dumping of earthen material
into a public waterway, the developer shall obtain a 404 permit from the Army Corps of
Engineers together with a Section 401 Water Quality Certificéion Ohio EPA.

1100.06 Seeding and Mulching

All ditches, rightof-way areas, and other areas disturbed during construction are to be
seeded and mulched. The specifications in Tablgé, Heveloped in cooperation with the

Soil and Water Conservah District, outline the minimum requirements that shall be
followed for both rate of application and seeding dates. For temporary seedings and
seeding dates, Table-Pishould be referenced. Consideration will be given to other
seeding mixturegjepending upon erosion potential, soil conditions, and date of seeding.
Prior approval must be obtained from the County Engineer with the recommendation of the
Huron Soil and Water Conservation District.
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1100.07

Erosion and Sedimentation Contrd?lan

The erosion and sedimentation control plan may be incorporated as part of other
improvement plans or may be developed separately. The plan shall contain the
following information:

A.

B.

The boundary lines and approximate acreage.

Existingtopography of the development area and of land adjacent to it within fifty
(50) feet of the boundaries, including ; the location of buildings, structures, utilities,
water bodies, sewers, drainage facilities, vegetative cover, paved areas, and other
significant natural or mamade features.

A general description and location of the predominant soil types.
All proposed earth disturbances, including; areas of excavation, grading, filling,
installation of utilities, removal or destructiohtopsoil, and spreading of

earthen material. A schedule of such operations should also be available.

Proposed use, including present development and future utilization, with detail on
soil cover both vegetative and impervious.

Provisionsfor erosion control during construction (temporary) and the life of the
development (permanent). Such provisions shall include a schedule and sequence
of operations with an estimated time exposure.

Provisions for permanent stormwater managemedtlae control of accelerated
runoff to a stable receiving outlet both on and off the development area.

Design computations for measures of erosion and sediment pollution control
structures.

Provisions for maintenance of erosion and sedimehution control facilities.

Title, bar scale, North arrow, legend, date, and name of person preparing plans and
a statement giving any applicable engineering assumptions and calculations.

The name and address of the owner and/or perspangble for the developing
area.

A certification that all earth disturbance, construction, and development will be
done pursuant to the plan.
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1100.08 Review Procedure

All subdivisions shall be reviewed by the County Engineer an#itinen Soil and Water
Conservation District to see if control measuresra@eded to minimize water, erosion,
and sediment problems.

An erosion and sediment control plan shall be submitted and conform to the OPEA
NPDES procedure for all subdivisionstdiding more than one (1) acre or having
proposed street construction. Whereas subdivisions disturbing less than one (1) acre,
which are a portion or phase of a larger proposed allotment, shall submit a tentative
NPDES erosion and sediment contan for the entire allotment.

The County Engineer upon recommendation from the Huron Soil and Water Conservation

District shall accept or suggest modifications of all erosion and sedimentation control
plans.
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Speciications For Mulching and Permanent Seedings

Kind of Seed Seeding Dates | Per 1000 Sq. Ft. Per Acre

Tall Fescue March 1 1 pound 40 pounds

Annual Ryegrass to Y4 pourd 10 pounds

Red Clover September 1 Y, pound 10 pounds
Small Grain March 1 100 pounds 2 tons

Mulch to (3 bales) (50 bales)

September 1
Fertilizer March 1 25 pounds of 1000 pounds
to 10-10-10 of 10-10-10

September 1

or equivalent

or equivalent

For seedings made from Septe

mber 1 to March 1, add the following:

Rye or Wheat 3 pounds 2 bushels
Tall Fescue 1 pound 40 pounds
NOTE:
1. Seeding shall be make within 2 days after final grading or following seedbed preparation with a
disk or other suitable equipment. On sloping land the final operation shall be done on the contour.
2. Mulch shall be applied immediately after seeding and spread evenly over the entire seeding area.
3. Seed shall be applied uniformly with a cyclone seeder, drill, cultipacker seeder oishgdey.
TABLE 117 1

Specifications for Temporary Seedings

Kind of Seed Seeding Dates Per 1000 Sq. Ft. Per Acre
Oats March 1i June 15 3 pounds 4 bushel
Oats and June 16 Aug. 15 2 pounds 2 bushel
Sudangrass 2 pounds 2 bushel
Rye or Wheat Aug. 167 Nov. 1 3 pounds 2 bushel
NOTE:
1. After November 1 us Mulchonly. Apply the mulch at the rate of 3 tons per acre.
2. These seeding dates are ideal. With the use of mulch and irrigation, seedings could be made any
time from March to September.
TABLE 117 2
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Chapter Twelve  Soil Properties

1200.@ Purpose

Soils information in Chapter 12 is intended for overall land use planning, planning site
investigations and evaluating land use alternatives prior to design and construction. The
soil characteristics in Table 42were derived from fiel examinations and laboratory

tests of soil samples from Huron County, as well as samples of similar soils from nearby
counties. These characteristics are only applicable to a depth of five (5) or six (6) feet.

Small areas of different soils mayiote s hown on soil s map, due
Therefore orsite investigation by experienced personnel may be required for a specific

site selection and design. Other soil properties that may be of interest to the developer,
such as engineeringxieiral classifications, liquid permits, plastic limits, and plasticity

indices, etc., are available through the Soil & Water Conservation District.

1200.02  Soil Property Descriptions

Detailed soil descriptions and maps can be found in the HZwanty Soil Survey
Publication. Following are some brief explanations of the soil properties listed in Table
12-1 through 124:

A. Soil Name

All soils as recognized in the completed Huron County Soil Survey of 1988 are
listed in alphabetical der. Each soil has different soil layers having different
properties. The soil properties at the elevation of final construction should be used
for the design of improvements.

B. Natural Soil Drainage

The class of natural drainage refershe frequency and duration of periods of
saturation or partial saturation during soil formation as opposed to altered drainage,
which is commonly the result of artificial drainage or irrigation but may be caused
by the sudden deepening of chanmelthe blocking of drainage outlets. Seven
classes of natural soil drainage are recognized.

1. Excessively Drained Soil

Excessively drained soils remove water from the soil very rapidly.
Excessively drained soils are commonly very coarse tesfuocky
or shallow. Some are steep. All are free of mottling related to wetness.

2. Somewhat Excessively Drained Soil

Somewhat excessively drained soils remove water from the soil very

rapidly. Many somewhat excessively drained soissandy and rapidly
pervious. Some are shallow. Some are so steep that much of the water they
receive is lost as runoff. All are free of the mottling related to wetness.
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Well Drained Soil

Well drained soils remove water from soil rdgdbut not rapidly. Itis

available to plants throughout most of the growing season and wetness does
not inhibit growth of roots for significant periods during most growing
seasons. Well drained soils are commonly medium textured. They are
mainly free of mottling.

Moderately Well Drained Soill

Moderately well drained soils remove water from the soil somewhat slowly
during some periods. Moderately well drained soils are wet for only a short
time during the growing seasdwyt periodically long enough that most
mesophytic crops are affected. They commonly have slowly pervious layer
within or directly below the solum or periodically receive high rainfall, or
both.

Somewhat Poorly Drained Soil

Somewhapoorly drained soils remove water slowly enough that the soil

is wet for significant periods during the growing season. Wetness markedly
restricts the growth of mesophytic crops unless artificial drainage is
provided. Somewhat poorly drainesils commonly have a slowly

pervious layer, a high water table, additional water from seepage, nearly
continuous rainfall, or a combination of these.

Poorly Drained Soill

Poorly drained soils remove water so slowly that the soil isatatlir

periodically during the growing season or remains wet for long periods.

Free water is commonly at or near the surface for long enough during the
growing season that most mesophytic crops cannot be grown unless the soil
is artificially drained. Thedil is not continuously saturated in layers

directly below plow depth. Poor drainage results from high water table, a
slowly pervious layer within the profile, seepage, nearly continuous rainfall,
or a combination of these.

Very Poorly Drained Soil

Very poorly drained soils remove water from the soil so slowly that free
water remains at or near the surface during most of the growing season.
Unless the soil is artificially drained, most mesophytic crops cannot be
grown. Very poorly drained soile commonly level or depressed and are
frequently ponded. Yet, where rainfall is high and nearly continuous, they
can have moderate or high slope gradients.
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Depth to Seasonal High Water Table

The depth of soil to the seasonal high wadétd is the highest part of the soil that

is wholly saturated with water during the wettest periods of the year. In some soils,

a temporary or fAperchedo water table oc
layers. These values can be used byl#sgn engineer in determining the need

for and type of subsurface drainage within the proposed subdivision.

Depth to Bedrock

The depth to bedrock is the distance from the soil surface to the upper surface of a
rock layer. The distance maary considerably from place to place in the County.

Permeability
Permeability is the quality of the soil that enables water to move downward through

the profile. Permeability is measured as the number of inches per hour that water
movesdownward through the saturated soil. Terms describing permeability are:

Very Slow: less than 0.06 inch
Slow: 0.06 to 0.2 inch
Moderately Slow: 0.2t0 0.6 inch
Moderate: 0.6 to 2.0 inches
Moderately Rapid: 2.0 to 6.0 inches
Repid: 6.0 to 20.0 inches
Very Rapid: more than 20 inches

Corrosivity

Corrosivity refers to the risk of corrosion to uncoated steel and deterioration of
concrete for the whole soil. This rating is based largely on the degree of natural
soil reaction, whether acid or alkaline. These ratings may be used as a guide for
determining the type of culvert pipe to be used in a proposed subdivision.

Potential Frost Action

Potential frost action is the potential damage for eachrewil freezing and

thawing of soil moisture under natural drainage conditions. Frost action can
damage roads, buildings, and other structures. The potential for frost action can be
reduced with the use of artificial drainage to remove excesscewafal subsurface
water from the soil.

Shrink i Swell Potential
Shrinki swell potential is the relationship of the shrinking of the soil when dry and

the swelling when wet. Shrinking and swelling can damage roads, dams, building
foundatons, and other structures. It can also damage plant roots.
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Solum

Solum is the upper part of a soil profile, above the C horizon, in which the
processes of soil formation are active. The solum in soil consists of the A,E, and
B horizons. Generally, the characteristics of the material in these horizons are
unlike those of the substratum. The living roots and plant and animal activities
are largely confined to the solum.
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Soil Characteristics

Absence of an entry indicates that the soil was not evaluated. The information in this table
indicates the dominant soil condition but does not eliminate the need for on site investigation.

Limitations for--

Features affecting--

| |
Soil name and | Pond | Embankments, | Aquifer-fed | |
map symbol | reservoir | dikes, and | excavated | Drainage | Irrigation | Grassed
| areas | levees | ponds ] | | waterways
| | | | | 1
| | | | | |
AcF, AdD2------~- | Severe: |Moderate: | Severe: |Deep to water |Slope, | Slope,

Alexandria | slope. | thin layer. | no water. ] | ercdes easily.| ercdes easily.

| | | | | |
BgA--====--m———eaa |Slight------~=~ |Moderate: | Severe: |Percs slowly, |Wetness, | Wetness,

Bennington | | piping, | no water. | frost action. | percs slowly. | percs slowly,
| | wetness. | | | | rooting depth.
| | | | | |

BgB------——m - |Moderate: |Moderate: | Severe: | Slope, |Slope, | Wetness,

Bennington | slope. | piping, | no water. | percs slowly, | wetness, | percs slowly,
| | wetness. | | frost action. | percs slowly. | rooting depth.
| | | | I |

BRA--—-—~=——————— | Severe: | Severe: | Severe: |Frost action, | Wetness, |Exrodes easily,

Bixler | seepage. | piping. | cutbanks cave.| cutbanks cave.| droughty. | droughty,
| | I I I | rooting depth.
| | | | I |

BoOA---~=——memeee— |Slight----==-~-~ |Moderate: | Severe: |Percs slowly, |Wetness, | Wetness,

Blount | | piping, | no water. | frost action. | percs slowly. | erodes easily,
| | wetness. | | | | rooting depth.
| l | | | |

BoB-----—-—————— |Moderate: |Moderate: | Severe: |Percs slowly, | Slope, |Wetness,

Blount | slope. | piping, | no water. | frost action, | wetness, | erodes easily,
| | wetness. | | slope. | percs slowly. | rooting depth.
| | | | | |

BrF—-——-===—=—m== | Severe: |Moderate: | Severe: |Deep to water |Percs slowly, | Slope,

Brecksville | slope, | piping. | no water. | | thin layer, | erodes easily,
| slippage. | ] | | slope. | area reclaim.
| | | | i |

CdB--~-mmmmmm—ae |Moderate: |Moderate: | Severe: |Percs slowly, |[Slope, |Erodes easily,

Cardington | slope. | thin layer, | no water. | frost action, | wetness. | rooting depth.
| | piping, | | slope. |
| | wetness. | | | I
| | | I | |

CdC2--—--——--m | Severe: |Moderate: | Severe: |Percs slowly, |Slope, | Slope,

Cardington | slope. | thin layer, | no water. | frost action, | wetness. | erodes easily,
| | piping, | | slope. | | rooting depth.
| | wetness. | | | |
| | | | | |

Ce, Cf-----me—=ua | Severe: | Severe: | Severe: |Ponding, |Ponding, |Wetness.

Carlisle | seepage. | excess humus, | slow refill. | subsides, | soil blowing. |
| | ponding. | | frost action. |
| I | | | I

CgB-----—-mmmmmm | Severe: | Severe: | Severe: |Deep to water |Slope, |Large stones,
Castalia | seepage. | seepage, | no water. | | large stonea, | droughty,
] | piping, | | | droughty. | depth to rock.
| | large stones. | | | |
| I | | | |

ChB, ChC------=--= | Severe: | Severe: | Severe: |Deep to water |Slope, |Droughty.

Chili | seepage. | piping. | no water. | | droughty. |
| | | | | |

CkE*: | | | | | |

Chili------=-=u-u- | Severe: | Severe: | Severe: |Deep to water |Slope, |Slope,
| seepage, | piping. | no water. | { droughty, | droughty.
| slope. | ] | | soil blowing. |

*

See footnote at the end of table

TABLE 12-1
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Limitations for--

Features affecting--

| |
Soil name and | Pond | Embankments, | Aquifer-fed | |
map symbol | reservoir | dikes, and | excavated | Drainage | Irrigation | Grassed
| areas | levees | ponds | | | waterways
| | | | | |
| | | | | |
Cm-———=r——m—menn—— |Moderate: | Severe: | Severe: |Ponding, |Ponding---=~=-=- |Wetness,

Colwood | seepage. | thin layer, | cutbanks cave.| frost action. | | erodes easily.
| | ponding. | | | |
| | | | | |

COo-mm~mmmmmm— e |Slight=====-=-- | Severe: | Severe: |Pexcs slowly, |Ponding, |Wetness,

Condit | | ponding. | slow refill. | frost action, | percs slowly. | percs slowly,
| | | | ponding. | | erodes easily.
1 | | | | |

EnA--—rrmrrreee———— | Severe: | Severe: | Severe: |Cutbanks cave |Wetness, |Droughty.

Elnora | seepage. | piping, | cutbanks cave. ) | droughty. |
| | wetness. | | ) |
| | | | I |

Fr-—-—————eeeeaa——— |Moderate: | Severe: | Severe: | Ponding, |Ponding, |Wetness,

Fries | seepage. | hard to pack, | slow refill. | percs slowly, | percs slowly. | area reclaim,
| | ponding. | | thin layer. | | percs slowly.
| | | | | |

GWwB2-————————m———— |Moderate: |Moderate: | Severe: |Percs slowly, |Slope, |Erodes easily,

Glynwood | slope. | piping, | no water. | frost action, | wetness. | rooting depth.
| | wetness. | | slope. | |
| | i | | |

HRA--=—=—————————— |Moderate: |Moderate: | Severe: |Percs slowly, |Wetness, | Wetness,

Haskins | seepage. | hard to pack, | no water. | frost action. | percs slowly. | erodes easily,
| | wetness. | | | | rooting depth.
| | | | | |

Bo————————=reemeea | Severe: | Severe: | Severe: |Flooding, |Wetness, |Wetness.

Holly | seepage. | piping, | slow refill, | frost action. | flooding. |
| | wetness. | cutbanks cave. | | |
| | | | | |

JtA--——memm e — - | Severe: | Severe: | Severe: |Frost action, |Wetness-=~~---- |Wetness.

Jimtown | seepage. | seepage, | cutbanks cave.| cutbanks cave. | |
I | piping, I | | |
| | wetness. | | | |
| | | | | |

EbA—=—r—mm e ———— |Moderate: | Severe: | Severe: |Frost action, |Wetness-------- | Wetness,

Kibbie | seepage. | piping, | cutbanks cave.| cutbanks cave. | | erodes easily.
| | wetness. | | | |
| | | | | |

e S S |Slight—<sw=wa=x | Severe: | Severe: |Ponding, |Ponding-----~-== |Wetness,

Lenawee | | ponding. | slow refill. | frost action. | | erodes easily.

| | | | | |
L~ e e |Moderate: | Severe: | Severe: |Ponding, |Ponding, |Wetness,

Lenawee Variant | seepage. | ponding. | slow refill. | frost action. | erodes easily.| erodes easily.

| | | | | |
I~ —————me e ———— | Severe: | Severe: | Severe: | Ponding, |Ponding, |Large stones,

Linwood | seepage. | piping, | slow refill. | subsides, | soil blowing, | wetness,
| | ponding. | | frost action. | rooting depth.| rooting depth.
| | | | | |

e | Severe: | Severe: |Moderate: |Frost action---|Wetness-------- |Erodes easily.

Lobdell | seepage. | piping. | deep to water, | | |
| | | slow refill. | | |
| | | | | |

Ty b s i s | Severe: | Severe: |Moderate: |Flooding, |Wetness, |Erodes easily.

Lobdell | seepage. | piping. | deep to water,| frost action. | flooding. |
| | | slow refill. | | |
| | | | | |

LEB === mmm e |Moderate: | Severe: | Severe: |Deep to water |Depth to rock, |Droughty,

Lordstown | seepage, | piping. | no water. | | slope, | depth to rock.

depth to rock, | | droughty. |

|
| slope.
|

* See footnote at end of table.

Limitations for--

Features affecting--

| |
Soil name and | Pond | Embankments, | Aquifer-fed | |
map symbol | reservoir | dikes, and | excavated | Drainage | Irrigation | Grassed
| areas | levees | ponds | | | waterways
| | | | | |
| | | | | |
Cm-——=m——————————— |Moderate: | Severe: | Severe: |Ponding, |Ponding---=~=-=- |Wetness,
Colwood | seepage. | thin layer, | cutbanks cave.| frost action. | | erodes easily.
| | ponding. | | | |
| | | | | |
CoO—rm—mmmmmm— |Slight=====-=-- | Severe: | Severe: |Pexcs slowly, |Ponding, |Wetness,
Condit | | ponding. | slow refill. | frost action, | percs slowly. | percs slowly,
| | | | ponding. | | erodes easily.
1 | | | | |
EnA----mmreeme———— | Severe: | Severe: | Severe: |Cutbanks cave |Wetness, |Droughty.
Elnora | seepage. | piping, | cutbanks cave. ) | droughty. |



Limitations for--

Features affecting--
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| |
Soil name and | Pond | Embankments, | Aquifer-fed | | 1
map symbol | reservoir | dikes, and | excavated | Drainage | Irrigation | Grassed
| areas | levees | ponds | | | waterways
| | | | ! |
| | | | | |
| |Moderate: | Severe: | Severe: |Ponding, |Ponding, |Wetness,

Millsdale | depth to rock, | ponding. | no water. | thin layer, | thin layer. | depth to rock,
| seepage. | | | frost action. | | area reclaim.
| | | | | |

MnB--~=-~eecncca—— |Moderate: | Severe: | Severe: |Deep to water |Slope, |Exrodes easily,

Milton | seepage, | thin layer. | no water. | | thin layer, | depth to rock.
| depth to rock, | | | | erodes easily. |
| slope. | | | | |
| | | | | |

L Sy |Slight--=====~= | Severe: | Severe: |Ponding, |Ponding, |Wetness,

Miner | | ponding. | no water. | percs slowly, | percs slowly, | rooting depth,
| | | | frost action. | rooting depth.| percs slowly.
| | | | | |

. | Severe: | Severe: | Severe: | Thin layer, |Wetness, |Wetness,

Mitiwanga | seepage. | piping. | no water. | frost action. | thin layer. | depth to rock,
| | | | | | area reclaim.
| | | | | |

O=mmm e ——— |Moderate: | Severe: | Severe: | Flooding, |Wetness, |Wetness,

Orrville | seepage. | piping, | cutbanks cave.| frost action. | flooding. | erodes easily.
| | wetness. | | | |
| | | | | |

OsB--———-——————=- | Severe: | Severe: | Severe: |Deep to water |[Slope, |Favorable.

Oshtemo | seepage. | seepage, | no water. | | seil blowing. |
| | piping. | | | |
| | | | | |

o S | Severe: | Severe: | Severe: |Deep to water |Droughty, |Droughty.

Otisville | seepage. | seepage. | no water. | | slope.

| | | | | |
Pa-—-—-—memme———— |Slight---====== | Severe: | Severe: | Ponding, |Ponding, | Wetness,

Pandora | | ponding. | slow refill. | frost action. | percs slowly, | erodes easily.
| | | | | erodes easily. |
| | | | | |

Bl i |81ight~——————== | Severe: | Severe: |Ponding, |Ponding-------- |Wetness,

Pewamo | | ponding. | slow refill. | frost action. | | erodes easily.

| | | | | |
PA-———mmmmm e ———— | Severe: | Severe: | Severe: |Ponding, |Ponding, |Wetness.

Pinnebog | seepage. | excess humus, | slow refill. | subsides, | soil blowing.
| | ponding. | | frost action. |
| | | | | |

Ps*, | | | | | |

Pits | | | | | |

| | | | | |
PUA~—————m—— = ——— |Moderate: | Severe: | Severe: |Thin layer, | Wetness, | Wetness,

Prout | seepage. | piping. | no water. | frost action. | thin layer. | erodes easily,
| | | | | | area reclaim.
| | | | | |

SR 0 o i | Severe: |Moderate: | Severe: |Deep to water |Slope, | Slope,

Saylesville | slope. | piping. | no water. | | erodes easily.| erodes easily.

| | | | | |
SeB-=====mm——————— |Moderate: | Severe: | Severe: |Frost action, |Wetness, |Erodes easily.

Shinrock | seepage, | piping. | no water. | slope, | slope,
| slope. | | | cutbanks cave.| erodes easily.|
| | | | | |

SpRe~sme s o m e | Severe: | Severe: | Severe: |Deep to water |[Slope, |Droughty.

Spinks | seepage. | seepage, | no water. | | droughty,
| | piping. | ] | fast intake. |
| | | | | |

| e e S | Severe: | Severe: | Severe: |Deep to water |Flooding, |Erodes easily,
Tioga | seepage. | piping. | cutbanks cave. | | erodes easily, | droughty.
[ I | I | droughty. I
| | | | | |
* See footnote at end of table.
TABLE 12-1 , Cont 6d.



Limitations for--

Features affecting--

| [
Soil name and | Pond | Embankments, | Aquifer-fed | | |
map symbol | reservoir | dikes, and | excavated | Drainage | Irrigation | Grassed
| areas | levees | ponds | | | waterways
| | | | | |
| | | | | |
TrA--===———————==a |Moderate: |Severe: | Severe: |Percs slowly, |Wetness, |Wetness,
Tiro | seepage. | piping. | no water. | frost action. | percs slowly. | erodes easily.
| | | | | |
TEB = i s o i |Moderate: | Severe: | Severe: | Slope, |Wetness, | Wetness,
Tiro | slope, | piping. | no water. | percs slowly, | percs slowly, | erodes easily.
| seepage. | | | frost action. | slope.
| | | | | |
TuA--=-=——————————- |Moderate: | Severe: | Severe: |Frost action, |Wetness~-------- |Favorable.
Tuscola | seepage. | piping. | cutbanks cave.| cutbanks cave. | |
| | | | | |
TuB-=====———————== |Moderate: | Severe: | Severe: |Frost action, |[Slope, |Favorable.
Tuscola | seepage, | piping. | cutbanks cave.| slope, | wetness.
| slope. | | | cutbanks cave. | #
| | | | | |
ugx. | | | | | |
Udorthents | | | | | |
| | | | | |
Wa----—-——-mem———— | Severe: | Severe: | Severe: |Flooding, |Wetness, |Wetness,
Wallkill | seepage. | excess humus, | slow refill. | frost action. | percs slowly, | erodes easily.
| | wetness. | | | erodes easily. |
| | | | |

* See description of the map unit for composition and behavior characteristics of the map unit.

TABLE 12-1 ,
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Engineering Index Properties

The symbol < means less than ; > means more than. Absence of an entry indicates that data were
not estimated.

| | | Classification |Frag- | Percentage passing | |
Soil name and |Depth| USDA texture | | |ments | sieve number-- |Liquid | Plas-
map symbol | | | Unified | AASHTO | > 3 | | | | | limit | ticity
| | | | |inches| 4 | 10 | 40 | 200 ) | index
| In | | | | Pect | | | | | E |
| | | | | | | | |
ACF == mmmm e ———— | 0-4 |Silt loam-------- |CL-ML, ML, |A-4, A-6 | 0-2 [95-100|90-100|85-100|65-90 | 25-40 | 4-15
Alexandria | | | CL | | | | | | |
| 4-26)8ilty clay loam, |CL |A-6, A-7 | 0-2 [90-100]|75-100|70-100|55-90 | 35-45 | 15-25
| | clay loam, silty| | | | | | | | |
| | clay. | | | | |
|126-60|Clay loam, silty |CL, CL-ML, |A-6, A-4 | 0-5 |[80-100|75-100|70-95 |55-85 | 25-40 | 4-15
| | clay loam. | ML | | | | | | | |
| | | | | | | | | |
AdD2------==-===== | 0-5 |Silty clay loam |CL, ML |A-6, A-7 | 0-2 [|95-100]90-100|85-100|80-95 | 35-45 | 10-20
Alexandria | 5-27|Silty clay loam, |CL |A-6, A-7 | 0-2 |90-100|75-100|70-100|55-90 | 35-45 | 15-25
| | clay loam, siltyl | | | | | | | |
| clay. | | | | | | | |
|27-60|Clay loam, silty |CL, CL-ML, |A-6, A-4 | 0-5 |80-100|75-100|70-95 |55-85 | 25-40 | 4-15
| | clay loam. | ML | | | | | | | |
| | | | | | |
BgA, BgB--------- | 0-11]S8ilt loam-----=--- |ML, CL, |A-4, A-6 | 0-2 [95-100|90-100|85-100)65-90 | 22-38 | 3-14
Bennington | | | CL-ML | | | |
|11-40)Silty clay loam, |CL, CH |A-6, A-7 | 0-2 |85-100|80-100|75-100|70-95 | 30-52 | 12-30
| | silty clay, clay| | | | | | | | |
| | loam. | I | | |
140-60|Clay loam, loam, |CL, CL-ML |A-6, A-4 | 0-2 |80-100|75-100|70-100|60-90 | 25-40 | 6-18
| | silty clay loam. | | | | | | | | |
| | | | | | | | | |
BkA-~==mec—m————— | 0-9 |Loamy fine sand |SM |1A-2, A-4 | O | 100 |95-100|70-85 |30-50 | =--- | NP
Bixler | 9-31|Loamy fine sand, |SM |A-2, A-4 | O ] 100 |95-100|60-85 |20-45 | =--- | NP
| | fine sand. | | | | | |
|31-35|Sandy loam, loam, |SM, SM-SC, |A-2, A-4 | O | 100 [|95-100(60-90 [30-70 | 10-25 | NP-10
| | fine sandy loam.| SC, ML | | | | |
]35-60|Stratified silty |CL, ML, |A-4, A-6 | O | 100 |95-100(70-100|35-90 | 10-35 | 3-20
| | clay loam to | sC, sM | | | | | | | |
I | fine sand. | | | | | | | | |
| | | | | | | |
BoA, BoB--------- | 0-8 |Silt loam---==-=-- |CL |A-6, A-4 | 0-5 |95-100]95-100|90-100|80-95 | 25-40 | 8-20
Blount | 8-30|8ilty clay loam, |CH, CL |A-7, A-6 | 0-5 |95-100|90-100|80-90 |75-85 | 35-60 | 15-35
| | silty clay, clay| | | | | | | | |
| | loam. | | | | |
130-39|Silty clay loam, |CL, CH, |A-6, A-7 | 0-5 |95-100]9%90-100|80-90 |70-90 | 35-55 | 10-30
| | clay loam. | ML, MH | | | |
|39-60|Silty clay loam, |CL |A-6, A-7 | 0-10 |90-100|90-100|80-100|70-90 | 30-45 | 10-25
| | clay loam. | | | | | | | | |
| | | | | | |
BER —— e e | 0-4 |Silt loam-------- |CL, CL-ML |A-4, A-6 | 0 190-100|85-100|75-100|60-90 | 25-40 | 5-15
Brecksville | 4-29|8ilty clay loam, |CL |A-6, A-7 | 0-5 |75-100|65-100|60-95 |55-85 | 30-45 | 10-25
| | channery silt | | | | | | | | |
| | loam, silt loam.| | | | | | | | |
|29-31 |Weathered bedrock| L | e | === | === | === | === | === | === | ===
| | | | |
CdB, CdC2--====== | 0-11|Silt loam=-====--- |ML, CL-ML, |A-4, A-6 | 0-2 |95-100|90-100|80-100|65-90 | 25-40 | 4-15
Cardington | | | CL | | |
|11-34|Silty clay loam, |CL, ML |A-6, A-7 | 0-2 |80-100]|75-100]70-100|65-90 | 30-50 | 10-30
| | clay loam, silty| | | | | | | | |
| | clay. | | | | |
|34-60|Clay loam, silty |[CL, ML, |A-6, A-4 | 0-5 |80-100)75-100{70-95 |65-85 | 22-40 | 3-18
| | clay loam, loam.| CL-ML | | | | | | | |
| | | | | | | | | | |
R e | 0-60|Sapric material |PT |A-8 | &= | w=m | === | mm= | He= | === | e
Carlisle | | | | | | | | | | |
| | | | | | | | | | |
TABLE 12-2
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Engineering Index Properties

| | | Classification |Frag- | Percentage passing | |
Soil name and |Depth| USDA texture | | |ments | sieve number-- |Liquid | Plas-
map symbol | | | Unified | AASHTO | > 3 | | | | | limit | ticity
| | | | |inches| 4 ] 10 | 40 | 200 | | index
| In | | | | Pct | | | | | Pct |
| | | | | | | | | |
CgB===r—————————— | 0-7 |Channery silt |ML, CL-ML |A-4 | 5-15 |80-95 |75-95 |70-90 |50-85 | 10-35 | 2-8
Castalia | | loam. | | | | | | | | |
| 7-17 |Extremely |GM, SM, ML|A-4, A-2,|10-50 |45-80 |25-70 |15-65 |15-55 | <35 | NP-8
| | channery loam, | | A-1 | | | | | | |
| | very flaggy | | | | | | | | |
| | sandy loam, very| | | | | | | | |
| | channery silt | I | | | | l | |
| | loam. | | | | | | | | |
|17-22 |Very channery |GM, SM, ML|A-4, A-2,|30-80 |50-85 |40-80 |30-70 |15-55 | <35 | NP-8
| | loam, very | | A-1 | | 1 | | | |
| | flaggy sandy | | | | | | | | |
| | loam, extremely | | | | | | | | |
| | flaggy silt ! | | | | | | I |
| | loam. | | | | | | | | |
|22-24 | Unweathered | - | === === === | == | === | === | === ===
| | bedrock. I | | | | | | | |
| | | | | | | | | |
ChB, ChC-=====-—-- | 0-8 |Loam-----———-———--- |ML, CL-ML |A-4 | O |85-100(75-100]|65-85 |55-75 | 25-35 | 4-10
Chili | 8-34|Clay loam, |ML, SM, |A-4, A-2,| O 165-100|50-80 |35-70 |20-65 | <30 | NP-12
| | gravelly clay | GM, CL | A-6, | | | | | | |
| | loam, gravelly | | A-1-b | | I | | I |
| | loam. | | | | | | | | |
|134-45|Gravelly loam, | SM, GM, |A-1, A-2 | 0-5 |45-80 |35-75 |25-65 |15-35 | <30 | NP-8
| | very gravelly | GM-GC, | | | | | | | |
| | sandy loam. | SM-SC | | | | | | | |
|145-60 |Gravelly sandy | SM, SC, |A-2, A-4,| 0-5 |80-100|50-80 |30-75 |15-60 | <30 | NP-8
| | loam, very | SM-SC, ML| A-1 | | I | | | |
| | gravelly sandy | | | | | | | | |
| | loam, gravelly | | | | | | | | |
| | loam. | | | | | | | | |
| | | | | | | | | | |
CkE* | | | | | | | | | |
Chili--====-cee=- | 0-10|Fine sandy loam |[SM, SM-SC, |A-1-b, | © |85-100}75-100|40-55 |20-35 | <25 | NP-10
| | | sC | A-2 | | | | | |
|110-40|Clay loam, |ML, SM, |A-4, A-2,| O |65-100150-80 |35-70 |20-65 | <30 | NP-12
| | gravelly clay | GM, CL | A-6, | | | | | | |
| | loam, gravelly | | a-1-b | | | | 1 | |
| | loam. | | 1 | | | |
|40-80 |Gravelly loam, | SM, GM, |A-1, A-2 | 0-5 |45-80 |35-75 |25-65 |15-35 | <30 | NP-8
| | very gravelly | GM-GC, | | | | | | | |
| | sandy loam. | SM-SC | | | | | | | |
| | | | | | | | | | |
Udorthents. | | | | | | | | | | |
| | | | | | | | | | |
Cm--~-—————————— | 0-11]8ilt loam-------- |ML, CL, |A-4, A-6 | O | 100 | 100 |85-100|60-90 | 15-35 | 2-12
Colwood | | | CL-ML | | | | | | | |
|11-31|Loam, silty clay |CL |A-6, A-4,] O | 100 | 100 |80-100|50-90 | 25-45 | 8-20
| | loam, sandy | | A-7 | | | | | | |
| | loam. I | | | | | | |
}]31-60|Stratified silt |SM, ML, |A-2, A-4 | O | 100 195-100|70-100|30-80 | <25 | NP-10
) | loam to fine | sC, CL | | | | | | | |
| | sand. | | | | | | | | |
| | | | | | | | | |
Commmmmmmm | 0-6 |Silty clay loam |CL |A-6, A-7 | 0-2 |95-100|95-100]95-100|85-95 | 25-45 | 11-22
Condit | 6-44|Silty clay loam, |CL, CH |A-6, A-7 | 0-2 |95-100|85-100|80-100(70-90 | 35-55 | 12-28
| | silty clay, | | | | | | | | |
| | clay loam. ) | ] | | | | |
|44-60|Clay loam, silt |CL, CL-ML |A-6, A-4 | 0-2 |90-100|80-100|70-95 |65-85 | 25-40 | 6-18
| | loam, silty clay| | | | | | | | |
| | loam. | | | | | | | | |
| | | | | | | | | | |
* See footnote at end of table.
| | | Classification |Frag- | Percentage passing | |
Soil name and |Depth| USDA texture | | |ments | sieve number-- JLiquid | Plas-
map symbol | | | Unified | AASHTO | > 3 | | | | | limit | ticity
| | | | linches| 4 | 10 | 40 | 200 | | index
I In | [ | | Pct | [ [ [ I Bct |
| | | | | | | | 1 |
CgB===r—————————— | 0-7 |Channery silt |ML, CL-ML |A-4 | 5-15 |80-95 |75-95 |70-90 |50-85 | 10-35 | 2-8
Castalia | | loam. | | | | | | | | |
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Engineering Index Properties

| | | Classification |Frag- | Percentage passing | | s
Soil name and |Depth| USDA texture | | |ments | sieve number-- |Liquid | Plas-
map symbol | | | Unified | AASHTO | > 3 | | | | | limit | ticity
| | | | linches| 4 | 10 | 40 | 200 | | index
[ In | [ | I Pct | [ [ [ [ Bct |
| | | | | | | | | | |
ENA-==v==rmeeemee~ | 0-14|Loamy fine sand |SM, ML |A-2, A-4 ) O | 100 | 100 |70-95 |25-60 | --- | NP
Elnora 114-40|Loamy fine sand, |SM |A-2, A-4 | O | 100 | 100 [70-95 |25-45 | --- | NP
| | fine sand. | | | | | | | |
|140-60|Fine sand, loamy |SM |A-2, A-4 | O | 100 | 100 |60-85 |20-45 | =-~- | NP
| | fine sand. | | | | | | [ | |
| | | | | | | | | | |
| e | 0-14|Silty clay loam |CL |A-7 | O | 100 [90-100)85-100|75-95 | 40-50 | 20-30
Fries |114-30|8Silty clay, silty|CH, CL, MH|A-7 | 0-2 |90-100|85-100|80-100|70-95 | 40-60 | 15-35
| | clay loam, clay | | | | | | | | |
| | loam. | | | | | [ | | |
|30-37 |Weathered bedrock| -—— | —-— | === | === | === | --- | | --- | ---
| | | | | | | |
GWB2- === =reomn-— | 0-8 |Silty clay loam |CL |A-6, A-7 | 0-2 |95-100|85-100|75-100|60-95 | 25-45 | 10-22
Glynwood | 8-27|8ilty clay, clay |CL, CH |A-7, A-6 | 0-5 |95-100|85-100|75-100]65-95 | 35-55 | 15-30
| | loam, silty clay| | | | | | | I |
| | loam. | | | | |
|127-60|Clay loam, silty |CL |A-6, A-4 | 0-5 |95-100(80-100|75-95 |65-90 | 25-40 | 7-18
| | clay loam. | ! | | | | | | |
| | | | | | |
HkA-----—-—-mmm ] 0-11|Loam------=-=-——- |CL-ML, CL |A-4, A-6 | O 195-100|85-100|70-100}55-90 | 25-40 | 5-20
Haskins 111-34|Clay loam, I1sC, CL |A-6, A-4,| O 185-100]|70-100|55-85 |30-65 | 20-40 | 7-20
| | gravelly sandy | | A-2 | ! | I I | |
| | loam, loam. | | | | | | | | |
|34-60|Silty clay loam, |CL |A-6 | O | 100 |85-100|80-100|70-95 | 30-45 | 10-25
] | clay loam. | | | | I | | | |
| | | | | | | |
Ho-===-=mmemcmeea | 0-10|8Silt loam--------— | ML |A-4 | 0 190-100|85-100|80-100|70-90 | 25-35 | 3-10
Holly ]10-27|Silt loam, loam, |ML, SM |A-4, A-6 | O |85-100]75-100|70~95 |45-85 | 20-40 | NP-14
| | sandy loam. | | | | | |
|127-40|8ilt loam, loam, |ML, SM |A-4, A-2 | O |85-100]|75-100|50-95 |25-80 | 20-40 | NP-10
| | sandy loam. I | | | | | | | |
|40-60|Stratified silt |ML, SM, |A-4, A-2,| 0-5 |70-100|/65-100|40-90 |10-70 | 20-40 | NP-10
| | loam to gravelly| SP-SM | A-1-b | | | | | |
| | loamy sand. | | | | | | | | |
| | | | | | | | | | |
1o R S | 0-8 |Loam------——-———- IML, CL-ML, |A-4 | 0 195-100]|75-100]60-95 |50-80 | 20-30 | NP-8
Jimtown | | | CL | | | | |
| 8-43|Clay loam, |CL-ML, CL, |A-4, A-6,| 0-2 |75-100|55-100|45-95 |30-75 | 25-40 | 4-15
| | gravelly loam, | SM-SC, SC| A-2 | | | | | | |
| | gravelly clay | | | | 1 | | | |
| | loam. | | | | | | | | |
|43-60|Stratified |SM, GM |A-1, A-4,| 0-5 |45-90 |30-80 |20-75 |15-50 | <30 | NP-7
| | gravelly loam to| | A-2 | | | | | | |
| | very gravelly | | | | | | | | |
| | sand. | | | | 1 | | | |
| | | | | | | | | |
KbA--———————————— | 0-9 |Loam——-—-———===== IML, CL, |a-4, A-6 | O | 100 | 100 |85-100160-95 | <35 | NP-15
Kibbie | | | CL-ML | | | | | | | |
| 9-44|Silt loam, loam, |[CL, SC |A-4, A-6,| O 190-100|85-100|80-100{35-90 | 25-45 | 9-25
| | sandy clay loam. | | A-7 | | | | | | |
|44-60|Stratified silt |ML, SM, |A-4, A-2 | O | 100 |95-100|70-95 |30-80 | <30 | NP-10
| | loam to fine | sC, CL | | | | | | | |
| | sandy loam. | | | | | | | | |
| | | | | | | |
Le--====-=——————— | 0-7 |Silty clay loam |CL |A-6, A-T7 | O | 100 |95-100|90-100|75-95 | 35-45 | 15-25
Lenawee | 7-35|Silty clay loam, |CH, CL |A-7 | O | 100 |95-100|90-100]|70-95 | 40-55 | 20-30
I | silty clay, clay] | | l | | | | |
| | loam. | | | | | | | |
|35-60|Silt loam, silty |CL |A-6, A-7 | O | 100 ]95-100|90-100{70-95 | 25-50 | 10-25
| | clay loam, clay | | | | | | | | |
| | loam. | | | | | | | | |
| | | | | | | | | | |
* See footnote at end of table.
| | | Classification |Frag- | Percentage passing | | 5
Soil name and |Depth| USDA texture | | |ments | sieve number-- |Liquid | Plas-
map symbol | | | Unified | AASHTO | > 3 | | | | | limit | ticity
| | | | |inches| 4 | 10 | 40 | 200 | | index
[ In | [ | I Pt | [ [ [ [ Bet |
| | | | | | | I | | |
EnA-=--eereenme——- | 0-14|Loamy fine sand |SM, ML |A-2, A-4 ) O { 100 | 100 |70-95 |25-60 | --- | NP
Elnora 114-40 ! T.oamv fine sand |ISM I1A-?2 2aA-4 ] O 1 100 | 100 170-95 |25-45 | pp—— | NP



Engineering Index Properties

| | | Classification |Frag- | Percentage passing | |
Soil name and |Depth| USDA texture | | |ments | sieve number-- |Liquid | Plas-
map symbol | | | Unified | AASHTO | > 3 | | | | | limit | ticity
| | | | |inches| 4 | 10 | 40 | 200 | | index
| In | | | | Pct | | | | | EEE |
| | | | | | | | | | |
Lf--=-——==mmm————— | 0-8 |Silty clay loam |CL, CH |A-6, A-7 | O | 100 | 100 |95-100|9%90-100| 25-55 | 10-30
Lenawee Variant | 8-32|Silty clay, silty|CL, CH |A-6, A-7 | O | 100 | 100 [95-100|90-100(| 35-55 | 15-30
| | clay loam. | | | | | | |
|32-44|Silty clay loam, |CL |A-6, A-7 | O | 100 | 100 [90-100|85-100| 25-45 | 10-25
| silt loam. | | | | | | | |
|44-60|Stratified silty |CL, ML, |A-6, A-4,| O | 100 | 100 |90-100]80-100| 20-45 | 3-20
| | clay loam to | CL-ML | A-7 | { I ] | | |
| | fine sandy loam. | | | | | | | | |
| | | | | | | | | | |
Im-————————m————— | 0-29|Sapric material |PT |A-8 | =20 | === —— | === ] = | === | ==-
Linwood 129-60|Silt loam, sandy |CL, ML, |A-4, A-6,| 0-10 |90-100|75-100({45-100|20-95 | 15-40 | NP-20
| | loam, silty clay| SM-SC, SC| A-2, A-1]| | | | | | |
| | loam. | | | | | | | | |
| | | | | | | | | |
ILn, Lo====—====== | 0-9 |Silt loam-------- |ML, CL-ML, |A-4 | 0 |95-100|90-100|80-100)65-90 | 20-30 | NP-8
Lobdell | | | CL | | | | | | |
| 9-39|Loam, silt loam |ML |A-4 | O 190-100180-100|70-95 |55-85 | 20-35 | NP-10
|39-60|Stratified sandy |ML, SM, |A-4 | © |90-100]80-100|65-85 |40-80 | 15-35 | NP-10
| | loam to silt | CL-ML, CL| | | | | | | |
| | loam. | | | | | | | | |
| | | | | | | | |
LrB-=-=-———=-————- | 0-10|Loam-———==—=====~ |ML, SM |A-4 | 0-10 |80-95 |75-95 |65-95 |45-85 | <30 | NP-4
Lordstown |10-24 |Channery silt |ML, GM, SM|A-4 | 5-10 |65-85 |50-75 |45-70 |40-65 | <30 | NP-4
I | loam, channery | | | | | | | | |
| | loam, channery | | | | | | | |
| | fine sandy loam. | | | | | | | | |
|24-26 |Unweathered ] -— | ——- | === | === | === | === | === | === | ===
| | bedrock. | | | | | | | | |
| | | | | | | | | |
Mu--==——————————— | 0-11|Silty clay loam |CL |A-6, A-7 | O 190-100]80-100|75-100]70-95 | 32-50 | 12-25
Millsdale |11-24|Clay, silty clay |CH, CL |A-7 | 0-5 |85-100|80-100|75-100]|60-95 | 40-60 | 20-35
| | loam, clay loam. | | | | | | | | |
|24-26 |Unweathered | e | - | === | === | === ] === | === | C N
| | bedrock. | | | | | | | | |
| | | | | | | | | |
MAR~—— == ————————— | 0-8 |Silt loam-------- |ML, CL |A-4, A-6 | O 195-100]90-100|85-100(70-95 | 26-36 | 4-12
Milton | 8-27|Silty clay loam, |CL |a-6, A-7 | O 195-100|80-100|75-100|70-95 | 32-48 | 12-28
| | clay loam, clay.| | | | | I | | 1
127-29 |Unweathered | e | -— | =—— | === | === | === | == ] === ] ===
| | bedrock. | | | | | | | | |
| | | | | | | | | | |
NP == —— | 0-8 |Silty clay loam |CL |A-6, A-7 | 0-1 | 100 |95-100|90-100|85-95 | 35-45 | 15-22
Miner | 8-58|8ilty clay, silty|CH, CL |A-7 | 0-1 ]95-100|85-100|80-100]|75-95 | 40-60 | 20-35
| | clay loam, clay.| | | | | | |
|58-65|8ilty clay loam, |CL, CH |A-6, A-7 | 0-2 |90-100|85-100|75-95 |60-90 | 30-52 | 15-28
| | silty clay, clay| | | | | | | | |
| | loam. | | | | | | | | |
| | | | | | | |
MwB---———==—===== | 0-10|Silt loam-------- |ML, CL-ML |A-4 | 0-2 |90-100|80-95 |70-90 |50-80 | 25-35 | 4-10
Mitiwanga ]10-30|Silt loam, silty |CL, ML, |A-6, A-4 | 0-4 |B0-90 |75-90 |65-85 |50-80 | 20-40 | 3-18
| | clay loam, clay | CL-ML | | | | | | | |
| | loam. | | | | | | | | |
|30-32 |Unweathered | —-—— | —-— | === | === | === | === | === | === | ---
| | bedrock. | | | | | | | | |
| | | | | | | | | | |
* See footnote at end of table.
TABLE 12-2 , Cont 6d.
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Engineering Index Properties

| | | Classification |Frag- | Percentage passing | | )
Soil name and |Depth| USDA texture | | |ments | sieve number-- |Liquid | Plas-
map symbol | | | Unified | AASHTO | > 3 | | | | | limit | ticity

| | | | |inches| 4 | 10 | 40 | 200 | | index

| In | | | | Pct | | | | | Pct |

| | | | | | | | |
Op--==mcoemmemee | 0-9 |Silt loam---=----- |ML, CL-ML, |A-4 |1 0 | 100 |90-100|85-100|60-80 | 20-35 | 3-10
Orrville | | | CL | | | | | |

| 9-34|8ilt loam, loam, |CL, CL-ML, |A-4, A-6 | 0-2 |95-100(|75-100|70-95 |50-90 | 20-40 | 2-16

| | silty clay loam.| ML | | | | |

|34-60|Stratified |ML, CL, |A-4, A-2,| 0-2 |95-100|65-100|40-85 |15-75 | 15-35 | NP-10

| | gravelly loamy | SM, SC | A-1 | | | | | | |

| | sand to silt | | | | | | | | |

I | loam. | | | | | | | | |

| | | | | | | | | |
O8B--~===memm e | 0-10|Fine sandy loam |[SM, SM-SC |A-2, A-4 | 0 |95-100|60-95 |60-70 |25-40 | 15-25 | 2-7
Oshtemo |10-41|Sandy loam, sandy|SM, SC, |A-2, A-4,| O |195-100|60-95 |60-85 |25-45 | 12-30 | 2-16

| | clay loam, | SM-sC | A-6 | | | | | | |

| | gravelly coarse | | | | | | | ! |

| | sandy loam. | | | | | | | | |

|41-60|Stratified loamy |SP-SM, GP, |[A-1, A-2,| 0-5 [40-90 |35-85 [20-60 | 0-10 | --- | NP

| | sand to gravel. | SP, GP-GM| A-3 | | | | | | 1

| | | | | | | | | | |
OtB--——-=-mmmee | 0-9 |Gravelly sandy |SM, GM, |A-1, A-2 | 0-10 |55-80 |50-75 |30-50 |15-30 | --- | NP
Otisville | | loam. | GW-GM | | | | | | | |

| 9-36|Gravelly loamy | SM, SP, |A-1 | 0-10 |45-65 |40-60 |20-50 | 3-25 | --- | NP

| | sand, very | GP, GM | | | | | | | |

| | gravelly loamy | | | | | | | | |

| | coarse sand, | | | | | | | | |

| | very gravelly | | | | | | | | |

) | loamy sand. | | | | | | | | I

|36-60|Gravelly loamy |GP, SP, |A-1 | 0-10 |35-60 |30-55 |15-40 | 0-10 | --- | NP

| | sand, very | GW-GM, | | | | | | | |

| | gravelly loamy | SP-SM | | | | | | | |

| | sand. | | | | | | | | |

| | | | | | | | |
-7 M Rl S S | 0-7 |Silty clay loam |CL |A-6, A-7 | 0-2 |95-100]|90-100|90-100}85-95 | 25-45 | 11-22
Pandora | 7-49|Silty clay loam, |CL |A-6, A-7 | 0-2 |95-100]90-100|85-100|75-95 | 32-49 | 12-28

| | clay loam, silty| | | | | | | | |

| | clay. | | | | |

[49-60|Silty clay loam, |CL |A-6 | 0-2 )95-100(90-100|80-100]|70-90 | 25-40 | 10-20

| | clay loam. | | | | | | | | |

| | | | | | | | | |
PM--===m—m————— | 0-12|Silty clay loam |CL |A-6, A-7 | 0-5 [90-100]75-100|75-100}70-90 | 35-50 | 15-25
Pewamo |12-59|Clay loam, clay, |CL, CH |A-T7 | 0-5 195-100)75-100|75-100]75-95 | 40-55 | 20-35

| | silty clay loam. | | | | |

|59-60|Clay loam, silty |(CL |A-7 | 0-5 |95-100]75-100|75-100|70-90 | 40-50 | 15-25

| | clay loam. | | | | | | | | |

| | | | | | | | | | |
PN--——m—mmcreae- | 0-20|Muck------====-== |PT |A-8 | O | === | === | === | === | === | =--
Pinnebog 120-32|Hemic material---|PT |1A-8 I 0 | === 0 == | === | === | === ] ---

132-60|Sapric material |PT |A-8 | 0 [ I R B T O I

| | | | | | | | | | |
Ps*, | | | | | | | | | | |
Pits | | | | | | | | | | |

| | | | | | | | | |
PuA--===m— | 0-9 |Silt loam-------—- IML, CL-ML, |A-4, A-6 | 0-2 |85-100|75-95 |70-90 |50-75 | 25-35 | 5-12
Prout | | | CL | | | | | | | |

| 9-26|Silty clay loam, |CL-ML, CL, |A-4, A-6,| 0-2 |75-95 |60-90 |55-85 |45-80 | 25-45 | 5-20

| | clay loam, very | SC, SM-SC| A-7 | | | | | { |

| | shaly silty clay| | | | | | | | |

| | loam. | | | | | | | | |

|26-28 |Weathered bedrock| = | = | === | immm ] so= fim=— fimms | mmm ] imee

| | | | | | | | | | I
* See footnote at end of table.
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Engineering Index Properties

silty clay loam.

| | | Classification |Frag- | Percentage passing | |
Soil name and |Depth| USDA texture | | |ments | sieve number-- |Liquid | Plas-
map symbol | | | Unified | AASHTO | > 3 | | | | | limit | ticity
| | | | |inches| 4 | 10 | 40 | 200 | | index
| 32 | | | | EEE | | | | | Pet |
| | | | | | | | |
SaF----===—==———m | 0-9 |8ilt loam-------- |CL, CL-ML |A-4, A-6 | O | 100 [95-100]85-100|60-90 | 20-35 | 5-15
Saylesville | 9-39|Clay, silty clay, |CL, CE |a-7 ] O | 100 |95-100]95-100|85-100| 40-65 | 22-40
| | silty clay loam. | I | | | | | |
139-60|Silty clay loam, |CL, CL-ML |A-6, A-7 | O | 100 | 100 |95-100|95-100| 30-45 | 10-25
| | silt loam. | | | | | | | | |
| | | | | | | | | | |
SCB-=======—————— ] 0-9 |8ilt loam---=-=---- |ML, CL-ML, |A-4 | 0 | 100 | 100 |85-100|65-90 | 20-35 | 2-10
Shinrock | | | CL | | | | | |
| 9-35|Silty clay loam, |CH, CL |A-7, A-6 | O | 100 | 100 |95-100|80-95 | 35-55 | 14-32
| | silty clay, | | | | | | | | |
| | clay. | | | | | | | | |
|35-60|Stratified silty |CL, ML, |A-7, A-4,| O | 100 | 100 |75-100]40-95 | <45 | NP-20
| | clay to very | sSM, sC | A-6 | | | | | | |
| | fine sand. | | | | | | | | |
| | | | I | | | | |
SpB-rm=mrmm—mm——— | 0-12|Loamy fine sand |SM, SM-SC, |A-2-4, ] 0 195-100]80-100]35-90 |10-30 | <25 | NP-7
Spinks | | | SP-SM | A-1-b | | | | | |
|12-60|Fine sand, loamy |SM, SP-SM, |A-2-4, ] © 195-100|80-100]40-90 |10-35 | <25 | NP-7
| | fine sand, sand.| SM-SC | A-1-b | | | | | | |
| | | | | | | | | |
Tg-——===————————e | 0-11|Loam--==========~ |ML, SM |A-4 | 0 | 100 [95-100|65-95 (40-85 | <15 | NP-4
Tioga |11-20|Silt loam, loam, |SM, GM, ML|A-1, A-2,| O 155-100]50-100|35-90 |20-80 | <15 | NP-2
| | gravelly fine | | A-4 | | | | | | |
| sandy loam. | | | | | | | |
}20-60|Silt loam, |GW-GM, GM, |A-1, A-2,| 0-10 [35-100]30-100|15-90 | 5-80 | <15 | NP-2
| | gravelly loam, | SM, ML | A-4, A-3| | | | | | |
| | very gravelly | | | | | | | | |
| | loamy sand. | | | | | | | | |
| | | | | | | | | | |
Trh, TEB-————=s | 0-9 |Silt loam-------- |ML, CL, |A-4, A-6 | O | 100 |]95-100|90-100)80-95 | 25-35 | 3-12
Tiro | | | CL-ML | | | | | |
| 9-26|Silty clay locam, |CL |A-6, A-7 | O 195-100195-100]90-100|80-100| 30-45 | 12-25
| | silt loam. | | | | | | | |
|26-39|Loam, clay loam, |ML, SM, |A-4, A-6,| O |185-100|70-100]45-90 |30-75 | 20-40 | 2-16
| | gravelly sandy | CL, SC | A-2 | | | | | |
| | loam. | | | | | | | |
139-60|Clay loam, silty |CL, ML, |A-6, A-4 | O 190-100|85-95 |80-95 |70-90 | 20-40 | 3-18
| | clay loam, loam.| CL-ML I | | | | | | |
| | | | | | | | | | |
TuA, TuB--------- | 0-10|Fine sandy loam |SM, ML, |A-4, A-2 | O | 100 | 100 |60-95 |30-65 | 15-30 | 2-10
Tuscola | | | sC, CL | | | | | | | |
110-41)Silty clay loam, |CL, CL-ML |A-4, A-6 | O ] 100 | 100 |80-95 |50-90 | 20-40 | 6-20
| | loam, sandy clayl| | | | | | | | |
| | loam. | | | | | | | | |
|41-60|Stratified fine |SM, ML |A-4 | 0 | 100 [95-100|75-90 |40-90 | <25 | NP-4
| | sand to silt | | | | | | | | |
| | loam. | | | | | | | | |
| | | | | | | | | | |
ud*, | | | | | | | | | | I
Udorthents | | | | | | | | | | |
| | | | | | | | | |
Wa--=—-———m—m————— | 0-29|Silt loam---=-----— |CL |A-4, A-6 | O | 100 {95-100]90-100|80-95 | 24-34 | 8-15
Wallkill |129-49|Sapric material |PT |A-8 | 0 | === ——— | === -—— ] —-— | ---
|49-60|Clay, silty clay, |CL, CH |A-7, A-6 | O | 100 [95-100]90-100]85-95 | 27-55 | 15-30
| | | |
| | | |

* See description of the map unit for composition and behavior characteristics of the map unit.
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Soil name and |Depth|Clay | Moist |Permeability|Available| Soil |Shrink-swell | factors|erodi-|Organic
map symbol | | | bulk | | water |reaction| potential | | |bility| matter
| | | density | |capacity | | | K | T |group |
| In | Pet | g/cec | In/hr | In/in | pH | | | | | Pect
| | | | | | | | | | |
ACF-——————rrrrm—— | 0-4 }12-2711.30-1.50| 0.6-2.0 10.18-0.2415.1-7.3 |Low----——-——=— 10.37| 5| 5 | 1-3
Alexandria | 4-26|35-42|1.45~-1.70| 0.2-0.6 10.11-0.17|4.5-7.8 |Moderate----- 10.37] | |
|126-60|24-33]11.65-1.85| 0.2-0.6 10.07-0.12]7.4-8.4 |Low-—-=--=-==== 10.37] | |
| | | | | | | | | | |
AdD2----——=mmmm | 0-5 |27-32]1.35-1.55| 0.2-2.0 10.17-0.22]15.1-7.3 |Moderate----- 10.37] 5 | 7 | .5-2
Alexandria | 5-27|35-42)1.45-1.70| 0.2-0.6 10.11-0.17)4.5-7.8 |Moderate~---- 10.37] | |
|27-60|24-33)1.65-1.85| 0.2-0.6 10.07-0.12]7.4-8.4 |Low-========= 10.37] | |
| | | | | | | | | | |
BgA, BgB---=-=====~ | 0-11]15-25(1.30-1.50| 0.6-2.0 10.17-0.21{4.5-7.3 |Low--~—======= 10.43] 3 | 6 | 2-4
Bennington 111-40|35-42|1.40-1.70| 0.06-0.6 10.10-0.17|4.5-7.8 |Moderate----- 10.32] | |
|140-60|24-33|1.65-1.80| 0.06-0.2 10.07-0.12|7.4-8.4 |Low-~==~~———== 10.32] | |
| | | | | | | | | | |
BRkA--=====mem———— | 0-9 | 5-15]1.25-1.40| 6.0-20 {0.10-0.13|5.6-7.3 |Low-—-—====== 10.17] 5 | 2 | .5-3
Bixler | 9-31| 5-15]1.25-1.40| 6.0-20 [0.06-0.12]5.6-7.3 |Low--—====—==~— 10.15] | |
131-35] 5-25|1.30-1.45| 0.6-2.0 10.12-0.1815.6-7.3 |Low-~—======~ 10.37] | |
135-60| 5-32|1.45-1.75| 0.6-2.0 10.08-0.18]6.1-8.4 |Moderate----- 10.37] | |
| l | | | | | | | | |
BOoA, BOB-~~=====- | 0-8 |22-27]1.35-1.55| 0.6-2.0 10.20-0.24|5.1-7.3 |Low-====w=w=x 10.43] 3 | 6 | 2-3
Blount | 8-30]135-50]1.40-1.70| 0.06-0.6 10.12-0.19)14.5-6.5 |Moderate----- 10.43| | |
|130-39|27-38]1.50-1.70| 0.06-0.6 10.12-0.1916.1-7.8 |Moderate----- 10.43] | |
|139-60]27-38|1.60-1.85| 0.06-0.6 10.07-0.10|7.4-8.4 |Moderate----- 10.43] | |
| | | | | | I | | | |
BrF-===e——em { 0-4 ]15-27]1.30-1.50| 0.6-2.0 10.19-0.23|3.6-7.3 |Low-=~====w=== 10.43| 4 | 6 | 1-2
Brecksville | 4-29)18-35|1.40-1.65| 0.06~-0.2 [0.10-0.18|3.6-7.3 |Moderate----- 10.43] | |
129-31| ===~ | e | S | = | === |mommmansenees | == | |
| | | | | | | | | | |
CdB, CdC2-------- | 0-11112-2711.30-1.50| 0.6-2.0 10.18-0.234.5-7.3 |Low———----——- 10.37] 3 | 6 | .5-3
Cardington ]11-34)35-42|1.45-1.70| 0.06-0.6 10.10-0.17]4.5-7.8 |Moderate----- 10.37] ] |
|134-60]24-33]1.65-1.82| 0.2-0.6 10.07-0.121|7.4-8.4 |Low---------—- 10.37] | |
1 | | | | | | | | ! |
Ce; CE-—-———=—=—=w | 0-60|] --- 10.13-0.23| 0.2-6.0 10.35-0.4514.5-7.3 |-———--——--——~ [====] B ] & | >70
Carlisle | | | | | | | | | | |
| | | | | | | I | | |
CgB-===~mmm—me——a ] 0-7 ]12-20(1.20-1.35| 6.0-20 10.15-0.21|7.4-8.4 |Low-----==-—= 10.20f 2 | 8 | 2-4
Castalia | 7-17112-2011.30-1.40| 6.0-20 10.03-0.13|7.4-8.4 |Low----=-=====- 10.10] | |
]17-22}112-20|1.30-1.40| 6.0-20 10.02-0.09|7.4-8.4 |Low----=-===-=-- 10.10] | |
122-24| --- | === | === | =£= [ === |EsRsnnzssRas s | =e==] | |
| | | | | | | | | | |
ChB, ChC--------- | 0-8 | 5-18]1.30~1.50|] 0.6-2.0 10.14-0.18]4.5-7.3 |Low-========= 10.32] 4 | 5 | 1-3
Chili | 8-34(|18-30)1.25-1.60|] 2.0-6.0 10.09-0.16|4.5-6.5 |Low-~-=---=-=~ 10.32] | |
|34-45| 5-18]1.25-1.60| 2.0-6.0 10.06-0.12|5.1-6.5 |Low--=====-==~ 10.17] | |
|45-60| 5-15]1.25-1.60| 2.0-6.0 10.08-0.12]5.1~7.8 |Low-~======== 10.15] | |
| | | | | | | | | | |
CkEX: | | | | | | | | | | |
Chili---=-==www- | 0-10|] 5-14]1.40-1.60| 2.0-6.0 10.10-0.14(4.5-7.3 |Low~-========= 10.24| 4 | 3 | 1-3
110-40]18-27]1.25-1.60| 2.0-6.0 ]0.09-0.16]4.5-6.5 |Low--—~—=====~ 10.32] | ]
140-80] 5-18]1.25-1.60| 2.0-6.0 10.06-0.12]5.1-6.5 |Low-========= 10.17] ] |
| | | | | | | | | | |
Udorthents. | | | | I | | | | | |
| | | ] | | | | | |
O~~~ ===—————————— | 0-11| 5-26]1.30-1.60| 0.6-2.0 10.20-0.2416.1-7.8 |Low----------— 10.28] 5| 5 | 3-8
Colwood ]11-31]18-35]1.30~-1.60| 0.6-2.0 ]0.17-0.22|6.1-7.8 |Moderate----- 10.43| | |
]31-60] 0-12]1.45-1.65| 0.6-2.0 |]0.08-0.22]7.4-8.4 |Low---------- 10.43| | |
| | | | | | | | | | |
See footnote at end of table.
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