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March 15, 2002
City of Tea Engineering Design Standards for Public Improvements

Here for your easy reference is a manual setting forth the engineering design standards
for public improvements within the city of Tea. Attention and compliance to these
standards will result in less confusion and uncertainty in planning, designing, and
constructing these improvements within the city. These standards are also developed to
reduce the maintenance costs and minimize operational problems associated with public
improvements for the City, its citizens and taxpayers. These standards are by no means
al-inclusive. However, they do provide the basic design principles and standards to be
used in developing public improvements.
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Chapter 1
Generd Provisions
1.1 Short Title

These regulations, together with al future amendments, shall be known as the City of Tea
Engineering Design Standards for Public Improvements (hereinafter called Design
Standards).

1.2 Jurisdiction

These Design Standards, along with the City of Sioux Fals Standard Specifications
(hereinafter referred to as Standard Specifications) and the City of Sioux Falls Standard
Plates (hereinafter referred to as Standard Plates), shall apply to all public improvements
within the incorporated area of the City of Tea except where superseded by Federa or
State requirements.

1.3 Amendments and Revisions

These standards and criteria may be amended as new technology is developed or
experience gained in the use of these Design Standards. The Mayor, following the
recommendations of the City Engineer, shall consider revisions and/or amendments to
these Design Standards.

1.4 Enforcement Responsibility

It shall be the duty of the City Engineer to enforce the provisions of these Design
Standards.

1.5 Review Process

The City will review all submittals for compliance with the specific Design Standards.
Acceptance by the City does not relieve the Owner, Design Professional, or Contractor
from responsibility for insuring that the calculations, plans, specifications, construction,
and record drawings are in compliance with the Design Standards.

1.6 Prior Approva

These Design Standards shall not abrogate or annul: (&) any permits issued before the
effective date of these Design Standards; (b) any construction plans approved before the
effective date of these Design Standards; (c) any final plat documents that have been
recommended for approval by the City of Tea Planning Commission prior to the effective
date of these standards; or (d) any easements or covenants already in effect.
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1.7 Relationship to Other Standards

If specia districts impose more stringent standards, this difference is not considered a
conflict and the more stringent standard shall apply. If State or Federal Government
imposes more stringent standards, criteria, or requirements, these shall be incorporated
into these Design Standards in accordance with Section 1.3 of this Manual.

1.8 Variances

Variances from these Design Standards will be considered on a case-by-case basis by the
City or its agent.

1.9 Private Facilities

If an owner of private street or utility facilities wishes to dedicate these facilities for
public use and maintenance, the facilities must meet the standards set forth herein prior to
being accepted by the City.
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Chapter 2
Submittal Procedures
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Chapter 2

Submittal Procedures
Section Topic

Page
21 Submittal of Reports and Plans 21
2.2 Acceptance of Reports and Plans 21
2.3 Revisions to Accepted Plans 21
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Chapter 2
Submittal Procedures
2.1 Submittal of Reports and Plans

2.1.1 Number of Copies. Design Professionals or Owners seeking approva and/or
acceptance of reports, plans, and related documents shall submit a minimum of three
(3) copies to the City Finance Office. The Finance Officer shall promptly forward
the documents to the City Engineer for review. Where the project is complex in
nature and will require review by several departments, additional copies may be
required to reduce the review time.

2.1.2 Conformance. Plans submitted shall be in conformance with Chapter 13—
Construction Plans. The plans shal include any specia provisions. Reports
submitted shall be in a typed, bound form in conformance with the requirements of
the applicable chapters of these standards. If a report is required which is not
provided for in these sandards the report shall include all data, references, and
calculations as applicable.

2.1.3 Dating, Signing, and Stamping of Drawings and Documents. All final
drawings, plans, specifications, reports, plats or other architectural, engineering or
land surveying documents, papers, or diagrams involved in the practice of
architecture, professional engineering, or land surveying prepared for the use of
others by any corporation for delivery by it to any person to be made a part of any
public record within the City shall be dated and bear the signature, stamp, or seal of
the architect, professional engineer, or land surveyor who was responsible for the
preparation thereof.

2.2 Acceptance of Reports and Plans

2.2.1 Review Process. The City will attempt to review submitted plans within
approximately ten (10) working days. This time will vary due to the complexity of
the project and/or workload of the City. After review is completed, comments will
be compiled and forwarded to the Design Professional/owner. If necessary areview
conference will be scheduled. The report and/or plans will be accepted or returned
for revisions as noted.

2.2.2 Resubmittals. Where the report and/or plans are returned for revisions, al
revisions shall be made prior to resubmittal.

2.3 Revisionsto Accepted Plans

2.3.1 Initial Acceptance. Plans, specifications, and reports are accepted initially for
eighteen (18) months. If not constructed during this time period, such reports
automatically become void and must be updated to current criteria before any further
permits can be issued. The City or its designee may grant a one-year extension to the
construction plans, specifications, and/or drainage report, provided a) the
development plans, construction plans, and specifications have not substantialy
changed and, b) that other conditions affecting the development site have not
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substantially changed or do not require a modification to accepted plans or
specifications.

2.3.2 Updates to Prior Submittals.

2.3.2.1 Whenever updates or revisions to previously accepted construction
plans, specifications, or reports are necessary, the design professional will
submit updates or revisions through the normal document submittal process.
This submittal shall meet the requirements of Section 2.1 of these Design
Standards.

2.3.2.2 Requests for updates and revisions will be considered only if there are
NO revisions to the original development plan(s) or report(s). The City will
review the origina development plan(s) or report(s) for compliance with
current standards under normal review procedures.
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Chapter 3
Permit Procedures and Requirements
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Chapter 3
Permit Procedures and Requirements
3.1 Application Requirements and Procedures

3.1.1 Permit Application. A permit shall be required for any construction or
installation within the public right-of-way or public easement for any substantial
modification of existing construction or use. Application for such permits shall be
made at the City Finance Office.

3.1.1.1 No permit will be required for publicly bid contracts approved by the
City of Tea

3.1.2 Types of Permits.

3.1.2.1 Sidewak and Driveway Permit, which governs construction of new and
repair or replacement of existing sidewalks and driveways within public right-
of-way.

3.1.2.2 Private Utility Permit, which governs the installation, removal, repair,
or maintenance of private utilities other than sanitary sewer, water and storm
sawer services in public right-of-way or public easements.

3.1.2.3 Sewer and Water Service Permit, which governs the installation,
removal, repair, or maintenance of sanitary sewer services, water services and
storm sewer services.

3.1.24 Construction Permit, which governs the installation of public
improvements within the public right-of-way and grading outside the street
right-of-way in proposed subdivisions. This includes street grading, curb and
gutter, roadway subbase, base and wearing surface, drainage and flood control
facilities, water main and sanitary sewer installation, and grading outside the
street right-of-way.

3.1.2.5 Excavation and Grading Permit, which governs grading in excess of
300 cubic yards outside the street right-of-way as defined by the Uniform
Building Code (Chapter 7—Grading). An Excavation and Grading Permit is
not required if a Construction Permit has been issued.

3.1.2.6 Occupancy Permit, which governs the right and timing of occupancy to
buildings.

3.1.3 Letters of Responsibility. Those agencies set forth in Section 3.4.4 may obtain
a permit under their Letter of Responsibility, Figure 3.1, or at their option, require
the Contractor performing the work to obtain a permit in which event the Contractor
would be required to furnish a performance bond as set forth in Section 3.4.1
thereby assuming full responsibility for the work performed. Except as set forth
herein, the Contractor performing the work shall be the permittee.

3.1.4 Reserved.
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3.1.5 Emergency Repairs. Permits shall apply to emergency repairs. However, a
delay of 24 hours is granted, excluding weekends and holidays, following the
beginning of such repair.

3.1.6 Reserved.
3.1.7 Issuance of Permits.

3.1.7.1 Sidewalk and Driveway Permits and Sewer and Water Service Permits
will be issued only to those qualified persons or corporations as kept on file in
the Office of the City Engineer. Exceptions to this requirement are Driveway
and Sidewalk Permits issued for sidewalk installation where the property owner
acquires the permit and does the construction.

3.1.8 Time Limits.

3.1.8.1 All permits requiring excavation within the paved portion of a city
street will become void on November 1. Extensions to existing permits may be
made on a case-by-case basis by the City Engineer. Permits requiring
excavation within the paved portion of the street will be issued on an
emergency basis only between November 1 and April 1 of the following year.

3.1.8.2 Unless otherwise provided for in the special provisions, the Sidewalk
and Driveway Permit shall be valid for an indefinite period from the date
issued, unless revoked by mutual consent, for failure of the applicant to abide
by the terms and conditions of the permit, or by operation of the law.

3.1.9 Cancdllation.

3.1.9.1 Failure of the applicant to comply with any of the terms and conditions
of the permit shall be sufficient cause for cancellation of the permit and may
result in removal of the utilities, approaches or other facility by the City at the
applicant’ s expense.

3.1.9.2 The permit, the privileges granted herein, and the obligations of the
applicant created thereby shall be binding upon the successors and assigns of
the applicant.

3.2 Permit Standards and Conditions

This Section describes the requirements for plans and other information necessary for
approval of apermit application.

3.2.1 Permit Approval. Permits are issued subject to the approva of City, County,
State or other governmental agencies having either joint supervision over the section
of road, or authority to regulate land use by means of zoning and/or building
regulations. It shall be the applicant’s responsibility to determine the necessity of
and to obtain any such easements and approvals which may be required.
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3.2.2 Street Restoration. Granting of a permit is based upon replacement or
restoration of the street and right-of-way to its original condition or to a satisfactory
condition by the applicant.

3.2.3 Landscaping. The permit holder shall be responsible for the restoration of
landscaped areas between the property line and adjacent public roadways.

3.2.4 Relocating Utilities. The applicant shall be responsible for relocating or
adjusting any utility facilities located on the street right-of-way as required to
accommodate the approach or other facility applied for. Construction of the utility,
road approach or other facility by the applicant, his agent or Contractor, will be
permitted only after the applicant has furnished the City Engineer evidence that
satisfactory arrangements for said relocation or adjustment has been made with the
Owner of the affected uility facility.

3.2.5 Permit Release. Applicant must pay required fees and provide insurance and
bonding, as required, prior to release of the permit.

3.3 Refunds
Refunds may be made on any permit fee at the discretion of the City Engineer.
3.4 Bondsand Insurance

3.4.1 Bonds. Bonds are required for work as listed in the Revised Ordinances of Tea,
South Dakota.

3.4.2 Inadequate Bond. Any permit determined to be without an adequate bond as
required, shall be subject to immediate revocation by the City.

3.4.3 Reserved.

3.4.4 Letters of Responsibility. Governmental agencies, other than the City of Tea,
special didtricts, cooperative utilities, and investor-owned electric, gas and
communications utilities, may provide a Letter of Responsibility in lieu of posting
the required performance bond. Subject Letter of Responsibility shal be in the
format of Figure 3.1.

3.4.5 Other Forms of Security. It shall be acceptable to the City to receive cash
deposits, certified checks or similar security in lieu of a performarce bond. Bonds
shall be filed in the Office of the Director of Public Works.

3.4.6 Liability Insurance. The applicant shall obtain and carry, for the period of time
required for the complete installation of facilities authorized by the permit, including
the repair and restoration of the road facilities, and also during such future periods of
time when operations are performed involving the repair, relocation or removal of
said facilities authorized by the permit, a liability and property damage insurance
policy or policies. Coverage shall be provided against any claim, demand, suit, or
action for property damage, personal injury, or death resulting from any activities of
the applicant, his officers, employees, agents or contractors in connection with the
construction, installation, repair or removal of the said facilities authorized by the

\\Meierhen-3p75wy\Client Files\Tea Ordinances 2000\City of Tea, all chapters.doc



permit. The said policy or policies shall include as named insured: the City of Tea,
its City Council, its officers, agents and employees, except as to claims against the
applicant, for personal injury to any members of the City Council or its officers,
agents and employees, or damage to any of its or their property. The said insurance
shall provide coverage as set forth by City Ordinance. The said insurance policy or
policies shal be in any insurance company duly authorized and licensed to do
business in the State of South Dakota. The applicant and/or its Contractor’s insurer
shall endeavor to give the City Engineer ten (10) days written notice in advance of
any cancellation of insurance required in the terms of these general provisions.

3.4.7 Certificate of Self-1nsurance. Government agencies other than the City of Tea,
and public utilities, may provide a Certificate of Self-Insurance as shown in Figure
3.2 in lieu of any insurance policy or policies required under Section 3.4.6. Such
Certificate shal be approved by the City Attorney and filed in the Office of the
Director of Public Works prior to the issuance of any permit.

3.5 Construction Specifications

All backfill material, compaction, and resurfacing of any excavation made in the City
right-of-way will be done in accordance with the Standard Specifications and Standard
Plates on file in the Office of the City Engineer.

3.6 Traffic Control

3.6.1 Street Closure. Traffic must be provided with a minimum lane width of ten
(10) feet in the construction area. Any plan for traffic control during construction
that indicates a complete closure of an arterial or collector street must show detour
routes and must be approved by the City Traffic Engineer prior to issuance of a
permit. Normally, only one side of the local street may be blocked at any given time.
When aloca street is closed to traffic, the City Traffic Engineer must be notified 24
hours in advance.

3.6.2 Signing. Construction signing must be used and shall be maintained by the
responsible Contractor. All traffic control devices must be in accordance with the
Manual on Uniform Traffic Control Devices, latest edition.

3.7 Restoring Pavements

All persons, corporations, governmental agencies, special districts, utility companies who
having obtained a permit and made a cut in a public right-of-way shall repair such
pavements or surfacing to the original condition. If such pavements or surfacing are not
restored and maintained as to the original condition, notice thereof in writing by first
class mail shall be given the permittee, who shall put the same in good condition within a
maximum of three (3) days. If the permittee fails after notice given to restore and
maintain such pavements or the surface thereof, the City may make the necessary repairs
and such permittee shall pay the costs thereof, and until paid no other permit shall be
issued.

3.8 Utility Installations
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3.8.1 Underground. All utility lines shall be installed at depths as illustrated in
Chapter 4, Figures 4.1-4.6 of these Design Standards. Exceptions may be granted by
the City where warranted and upon prior written request and approval.

3.8.2 Overhead. Minimum ground clearances shall conform to the National Electric
Safety Code Standards, latest edition.

3.9 Fees

Fees shall be assessed for permits and inspection at the time of issuance of the permit in
accordance with the schedule in force. The current fee schedule is on file with the
Finance Officer of the City.
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Chapter 4
Utility Locations and City Utility Easements
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Chapter 4
Utility Locations and City Utility Easements

4.1 Purpose of Standard Locations

4.1.1 Conflicts. It is necessary to provide adequate space for utilities in a manner
that will minimize conflicts between using the public right-of-way for transportation
purposes and utility purposes. When street grades, alignments, or widths are
changed, utilities are usually required to relocate. Oftentimes standard locations are
inapplicable and unobtainable in street areas where existing utilities are seriously
crowded and where it would not be feasible to expect major or dramatic
reorientation of the underground. The location criteria must be practical and
applicable in new developments, in urban relocation work, and in cases where
overhead facilities are being converted into underground structures and plans.

4.1.2 Relocations. Utilities are not expected to revise existing facilities as to location
or depth solely or primarily for the purpose of creating uniformity. However, when
new or relocation work is undertaken, uniformity should be sought. It is
acknowledged that the present may be locked in because of the past, but there
should be consideration for uniform utility locations for the future.

4.2 Plans Required

4.2.1 Construction Approval. Any utility or other facility constructed in City right-
of-way shall have construction plans submitted and approved in accordance with
requirements in these Design Standards. No construction permit shall be issued for
construction of new utilities or extension of existing facilities (except service taps or
laterals to individual properties) without prior construction plan approva by the
City.

4.2.2 Conformance. The applicant’s completed facility shall be in conformance with
the drawings or sketches referred to above, unless a specia variance has been
requested and approved by the City.

4.3 Location Requirements

All utilities located within the public right-of-way shall be in accordance with drawings
based on width of right-of-way and pavement width. (See Figures 4.1 through 4.6.)

(1) Utilities already existing in non-standard locations may be replaced in the same
location when permitted by the City Engineer.

(2) Gravity lines shall take preference as to horizontal and vertical alignment over
non-gravity systems and pressure systems.

(3) Consideration will be given to the use of utility easements adjacent to the
public right-of-way and to the use of aleys and medians.
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(4) Intheevent of aconflict, or if a particular utility requires more than one system
be ingdled in the right-of-way, the alternate location may be used when
permitted by the City Engineer.

(5) Utilities shown are primarily for local distribution and collection. Large
diameter lines may make it necessary to modify utility locations.

(6) Storm sewer shall normally be located on the south or east side of the street.
Any storm sewer 48 inches or larger in diameter shall be reviewed on a case-
by-case basis.

(7) Street trees placed between the curb and street side of sidewalk must not
interfere with underground or overhead utilities.

(8) Normally street lights will be placed on the same side of the street as the
electric utility.

(9) Street lights shall not be located closer than five (5) feet horizontally to fire
hydrants.

4.4 Reserved
4.5 City Utility Easements

Easements for sanitary sewer, storm sewer, drainage, water main, and power shall be
obtained when the utilities are to be constructed outside of the typical street right-of-way
(ROW) on private property. Sanitary sewer, storm sewer, drainage and water main
easements shall have a minimum width of twenty (20) feet. Additional width may be
required by the City Engineer to ensure proper access for City maintenance equipment.
When City utilities are to be located adjacent to one arother, the minimum separation
distance between the utilities shall be ten (10) feet. Power shall have a minimum
easement width of ten (10) feet.

Easements shall be labeled specifically for the utility in which it is describing, for
example:

Sanitary Sewer Easement
Storm Sewer Easement
Drainage Easement
Water Main Easement
Power Easement

4.5.1 Easement for Sanitary Sewer, Storm Sewer, Drainage, Water Main, and/or
Power. The easement form shall be used where the City utility is to be constructed
on private property.

4.5.2 Construction Easement for Sanitary Sewer, Storm Sewer, Drainage, Water
Main, and/or Power. The easement form shall be used with the appropriate
description inserted when a temporary easement is required during construction.
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Chapter 5
Street Access and Parking Lot Criteria
5.1 Traffic Studies

5.1.1 Responsibilities for Traffic Report

5.1.1.1 Traffic impact reports may be required by the City in order to
adequately assess the impact of a proposal on the existing and/or planned street
system. The primary responsibility for assessing the traffic impacts associated
with a proposed development will rest with the devel oper, with the City serving
inareview capacity.

5.1.1.2 Unless waived by the City Engineer, a written report meeting the City
guidelines will be required for a nonresidential development proposal when trip
generation during the peak hour is expected to exceed 100 vehicles, or any
multi-family residential development with 150 or more dwelling units.

5.1.1.3 Preparation of the report shall be the responsibility of the developer and
must be prepared by a licensed design professional with experience in
trangportation planning. Upon submission of a draft traffic report, the City will
review the study data sources, methods, and findings. Comments will be
provided in a written form. The developer and his engineer will then have an
opportunity to incorporate necessary revisions prior to submitting afinal report.
All reports must be reviewed by the City before acceptance.

5.1.1.4 All previous traffic reports relating to the development that are more
than two years old must be updated, unless it is determined that conditions have
not changed enough to warrant an update.

5.1.1.5 Traffic reports will be required if the trip generation/dwelling unit
criteria as noted in Section 5.1.1.2 are exceeded for the following submittals:

a. For arezoning application or Conditional Use Permit.

b. For afina plan or final development plan if the property has already been
rezoned for the proposed use and no traffic report was required for the
rezoning.

c. Prior to issuance of a building permit, if the property has already been
zoned/platted, and no previous traffic report less than two years old exists.

d. Additional access off an arterial street to an existing use is being
requested.

e. The developer will be required to submit a new traffic report if, after
submitting the origina traffic report, the land use intensity and traffic
generation areaincreased by more than 15 percent.
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5.1.1.6 Where access points are not defined or a site plan is not available at the
time the traffic report is prepared, additional traffic work may be required when
asite plan becomes available or the access points are defined.

5.1.1.7 The developer will be notified at the pre-planning stage if a traffic
report will be required, provided sufficient information is available for the City
to determine whether the trip generation/dwelling unit criteria have been met. If
insufficient information is available but the property appears to involve a
sufficiently intense land use, the applicant will be informed that a traffic report
isrequired.

5.1.2 Traffic Report Format

Traffic consultants are encouraged to discuss projects with the City prior to
starting the study. Topics for possible discussion at such meetings might
include directional distribution of traffic, definition of the study area,
intersections requiring critical lane analysis, and methods for projecting
build-out volume. This should provide a firm base of cooperation and
communication between the City, the owner or developer, and his consultant in
creating traffic characteristics that are in the best interest of the total
community. Specific requirements will vary depending on the site location.
However, al traffic reports shall contain, as a minimum, the following
information:

5.1.2.1 Introduction.

5.1.2.1.1 Land Usg, Site, and Study Area Boundaries. A brief description
of the size of the land parcel, general terrain features, the location within
the jurisdiction and the region should be included in this section. In
addition, the roadways that afford access to the site, and are included in
the study area, should be identified.

The exact limits of the study area should be based on engineering
judgment, and an understanding of existing traffic conditions at the site. In
all instances, however, the study area limits shall be mutually agreed upon
by the developer, his design professional, and City staff. These limits will
usualy result from initia discussion with staff. A vicinity map that shows
the dite, in relation to the surrounding transportation system, should be
included.

5.1.2.1.2 Existing and Proposed Site Uses. The existing and proposed uses
of the site should be identified in terms of the various zoning categories of
the City. In addition, the specific use for which the request is made should
be identified if known, since a number of uses may be permitted under the
existing ordinances.

5.1.2.1.3 Existing and Proposed Uses in Vicinity of the Site. A complete
description of the existing land uses in the vicinity of the site, as well as
their current zoning and use should be included.
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The developer should also state the proposed uses for vacant adjacent land
in order that any proposed transition in uses is identified. This latter item
is especially important where large tracts of undeveloped and/or
underdeveloped land are in the vicinity of the site, and within the
prescribed study area. Generally much of this information can be obtained
from the initial meetings with the City’s Planning and Zoning Board.

5.1.2.1.4 Existing and Proposed Roadways and Intersections. Within the
study area, the developer must describe existing roadways and
intersections (geometrics and traffic signal control) as well as
improvements contemplated by government agencies. This would include
the nature of the improvement project, its extent, implementation
schedule, and the agency or funding source responsible.

5.1.2.2 Trip Generation and Design Hour VVolumes.

51.2.2.1 A summary table listing each type of land use, the size involved,
the average trip generation rates used (total daily traffic and am./p.m.
peaks), and the resultant total trips generated shall be provided.

5.1.2.2.2 Trip generation will be calculated from the latest data contained
within the Institute of Transportation Engineers Trip Generation Guide
(latest edition) or NCHRP Report No. 187. In the event that data is not
available for the proposed land wse, the City must approve estimated rates
prior to acceptance.

5.1.2.2.3 Site design hour volumes approximating the peak hour volume
used to determine public improvements will be estimated by one of the
following methods which are listed in order of preference:

A. Traffic volume counts for existing uses.

B. Peak hour trip generation rates as published in the ITE Trip
Generation Guide (latest edition).

C. NCHRP Report No. 187 where justified.

5.1.2.3 Trip Distribution. The direction of approach for site-generated traffic
will be presented in this section. The technical analysis steps, basic methods,
and assumptions used in this work must be clearly stated.

5.1.2.4 Trip Assignment. This section will describe the utilization of study area
roadways by site-generated traffic. The anticipated site traffic volumes must be
combined with existing and projected area traffic volumes in Section 5.1.2.5 to
describe mainline and turning movement volumes for future conditions with the
site developed as proposed. Interna trips in excess of 10 percent will require
analytical support to demonstrate how the higher figures were derived.
Nongenerated passerby traffic reductions in generation volumes may be
considered if applicable. All estimates of trip distribution, assignment, and
modal split are subject to review and approva by the City.
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5.1.2.5 Existing and Projected Traffic Volumes.
5.1.2.5.1 Graphics should show:
a. AM peak hour site traffic (in and out) including turning movements.
b. PM peak hour site traffic (in and out) including turning movements.

Cc. AM pesak hour total including site (in and out) and through traffic
including turning movements for current conditions and 20-year
projections or build-out.

d. PM peak hour total including site (in and out) and through traffic
including turning movements for current conditions and 20-year
projections or build-out.

5.1.2.5.2 All raw traffic count data (including hourly ADT and peak hour
turning movements) and analysis worksheets shall be provided in the
appendices. Computer techniques, and the associated printouts, can be
used as part of the report.

5.1.2.5.3 Build out projections shal include major vacant properties
around the proposed development as defined by the City. Volume
projections for background traffic growth will be provided by the City, or
amethod for determining their volume will be recommended by the City.

5.1.2.5.4 All total daily traffic counts should be actual machine counts and
not based on factored peak hour sampling. Latest available machine
counts from SDDOT, the City, and other agencies may be acceptable if
not more than two years old.

5.1.2.5.5 All traffic will be assigned to existing and planned facilities in a
manner consistent with existing traffic patterns and approved by the City.

5.1.2.6 Capacity Analysis. A capacity analysis will be conducted for the street
intersections at driveways for the proposed development. Within the limits of
the previously defined study area, capacity analyses will also be conducted for
street intersections. The am., p.m., and any other possible peak period will be
tested to determine which will be analyzed. Pedestrian movements should also
be considered in the evaluation. Capacity calculations should also include an
analysis for 20th year projections or build-out conditions. Capacity analysis
will be calculated in accordance with the procedures outlined in The Highway
Capacity Manual, TRB Special Report No. 209.

5.1.2.7 Traffic Signals.

5.1.2.7.1 The need for new traffic signals shall be checked using the
warrants in the Manual on Uniform Traffic Control Devices, latest edition.
Traffic progression is of paramount importance. Generally a spacing of
one-half mile for all signal-controlled intersections should be maintained.
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This spacing is usually desirable to achieve good eed, capacity, and
optimum signal progression.

51.27.2 To provide flexibility for existing conditions and ensure
optimum two-way signal progression, an approved traffic engineering
analysis will be made to properly locate all proposed connecting access
approaches that may require signalization. An optimum two-way
progression pattern will be established between two public intersections
that bracket the proposed approach as chosen by the City. These
bracketing intersections should be about one mile apart, and be existing, or
possible future signal locations.

5.1.2.7.3 The progression pattern calculation must use a cycle length of
between 50 and 120 seconds, and a travel speed of 40 mph, unless
existing signal systems and speed limits govern usable cycle lengths and
travel speeds. A desirable bandwidth of 50 percent must be used where
existing conditions alow. Where intersections have no signals presently,
but are expected to have signals, a 60 percent mainline, 40 percent cross
street cycle split should be assumed. The green time alowed to the cross
street will be considered no less than the time which is required for a
pedestrian to cross the mainline at four feet per second. Those
intersections which would reduce the optimum bandwidth if a traffic
signa were installed will remain unsignalized and have turning
movements limited by driveway design or median islands.

5.1.2.8 Leved of Service. Leve of Service C during the peak hour will be the
design objective. The design year will be approximately 20 years following
construction or at build-out of the area. Levels of service are defined in The
Highway Capacity Manual.

5.1.2.9 Traffic Accidents. Traffic accident data for affected street corridors may
be required for the study. Where this is necessary, estimates of increased or
decreased accident potential shall be evaluated for the development.

5.1.2.10 Recommendations. In the event that analysis indicates unsatisfactory
levels of service on study area roadways, a description of proposed
improvements to remedy deficiencies shall be included. These proposals would
not include committed projects by the City or the SDDOT. In generd, the
recommendation section should include:

5.1.2.10.1 Proposed Recommended Improvements. This section shall
describe the location, nature, and extent of proposed improvements to
assure sufficient roadway capacity.

5.1.2.10.2 Volume/Capacity Anaysis at Critical Points. Another iteration
of the volume/capacity analysis will be described, which demonstrates the
anticipated results of making these improvements.

\\Meierhen-3p75wy\Client Files\Tea Ordinances 2000\City of Tea, all chapters.doc

6.6



5.1.2.10.3 Levels of Service at Critical Points. As a result of the revised
volume/capacity analysis presented in the previous section, levels of
service for the highway system with improvements will be presented.

5.1.2.11 Conclusion. The last chapter of the report must be a clear, concise
description of the study findings. It is anticipated that this concluding chapter
will serve as an executive summary.

5.1.2.12 Revisions to Traffic Report. Revisions to the traffic report must be
provided as required by the City. The need to require revisions will be based on
the completeness of the traffic report, the thoroughness of the impact
evauation, and the compatibility of the study with the proposed access and
development plan.

5.2 Access Control
5.2.1 General Access

Access in newly developing areas will follow these provisions. In areas being
redevel oped, access will be determined as to the best fit based on traffic safety,
existing conditions, future street improvements, and property development
along with other considerations as appropriate.

A Sidewak and Driveway Permit must be obtained from the City Engineer for
any public or private access constructed to a public street. Access to streets or
highways within the city limits under the jurisdiction of the South Dakota
Department of Transportation (SDDOT) are also governed by requirements of
the SDDOT. In addition to obtaining a permit from the City Engineer, a permit
from the Area Engineer of the SDDOT must be obtained.

5.2.2 Basic Principles for Curb Openings and Driveways
5.2.2.1 Arteria Street Access

5.2.2.1.1 Private residential access directly to arterial streets and any
access to a principal arterial street shal be permitted only when the
property in question has no other reasonable access to the general street
system, or when denial of direct access to the arterial and aternative
access to another roadway would cause traffic operation and safety
problems as shown in a Traffic Report.

52212 Offsats. On any arterial street where access is permitted,
driveways on opposite sides of the street shall align or shall be offset
along their centerlines not less than 150 feet.

5.2.2.1.3 Minor Arterial Streets—Only one access will be allowed for up
to 300 feet of frontage on minor arterial streets.
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5.2.2.2 General Access

5.2.2.2.1 High Volume Access. In general, when trip generation served by
the driveway exceeds 100 vehicles per hour during the peak hour, returns
using a standard street return radius as set forth in Table 5.1 and Figure 5.1
will be required.

5.2.2.2.2 Access Points. Access will not be approved for parking or
loading areas that require backing maneuvers onto a public street
right-of-way except for single family or duplex residential uses on local
and minor collector streets.
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Table5.1

Driveway Dimensions
(All Dimensions in Fest)

Dimensi
on Loca Collector Arterial
Referenc
e
Arteria _ _ _
(See Resi- | Com+ | Indus | Res- | Com+ | Indus | Res- | Com | Indus
Figure | dentia | merci | -trial | dentia | merci | -trial | dentia | merci | -tria
5.1) I al I al I al
Width' W
Minimu 12 15 20 12 15 20 15 15 20
m
Maximu 322 36 40 30 36 40 36 36 40
m
Right- R
turn
Radius
Minimu 5 10 15 10 15 25 25 25 30
m
Maximu 15 20 30 25 50 50 30 50 50
nt
Minimum
Spacing®
From P 0 R R 0 R R R R R
Property
Line
From C 10 40 40 50 50 50 50 50 50
Street
Corner
Between D 10° 25 25 35 50 50 50 50 50
Drivewa
ys
Angle® A 45° | 70° | 70° | 45° | 70° | 70° | 70° | 70° | 70°
1 The minimum width of commercial driveways is intended to apply to 1-way operation.
In high pedestrian activity areas, such asin a central business district or in the same
block with auditorium, school, or library, the maximum basic width should be 30 feet.
The width shown applies to rural routes and most City streets including neighborhood
business, residential, and industrial streets. The width is intended to be measured along
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the right-of-way line, in most instances, at the inner limit of a curbed radius or between
the line of the radius and the near edge of a curbed idand at least 50 square feet in area.

2 Maximum width on bulb of cul-de-sac shall be 24 feet.

30n the side of adriveway exposed to entry or exit by right-turning vehicles. In high
pedestrian activity areas, the radii should be half the values shown. The maximum radii
for mgor generator driveways shall be designed in accordance with A Policy on
Geometric Design of Highways and Streets, published by AASHTO latest edition.

“*Measured aong the curb or edge of pavement from the roadway end of the curb radius.
In high pedestrian activity areas, the minimum spacing between driveways should be 5

feet.

® Minimum space between driveways may be reduced to 3 feet on one side on local
streets only at the discretion of the City Engineer.

® Minimum acute angle measured from edge of pavement, and generally based on 1-way
operation. For 2-way driveways, and in high pedestrian activity areas, the minimum
angle should be 80 degrees.

T
N T
|
Curb of edge of ,
surfaced road D
o )
L o
= o
] AN
<
g !
& i
I I\
' ' R R
1 P I [
;’.q 1 c
ROV ||  —
> I Cor-r\er
[—R ! radius
L Corner
R radius

if istond 50 sq. ft. or greater area

Figure 5.1

Driveway Dimensions
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5.2.2.2.3 Standards. Every property that accesses the street shall have a
driveway. Driveways shall be constructed in accordance with the City of
Sioux Falls Standard Plates

5.2.2.2.4 Existing and Future Demands. The opening or driveway width
shal be adequate to handle properly the anticipated traffic volume and
character of traffic, as well as being within the limits specified for the type
of property development. The controls established for curb openings and
driveways shall apply to existing streets as well as new streets that may be
developed in the future.

5.2.2.2.5 Utility Conflicts. Any adjustments which must be made to utility
poles, street light standards, fire hydrants, catch basins or inlets, traffic
signs and signals, or other public improvements or installations which are
necessary as the result of the curb openings or driveways shall be
accomplished without any cost to the City.

5.2.2.2.6 Access Signs. Driveway approaches, whereby the driveway is to
serve as an entrance only or as an exit only, shall be appropriately signed
by, and at the expense of, the property owner subject to approval of the
City Zoning Board. Sign location, height, and legend must be in
accordance with the Manua on Uniform Traffic Control Devices
(MUTCD).

5.2.2.2.7 Abandoned Driveways. Any curb opening or driveway which has
been abandoned shall be removed and the street restored by the property
owner.

5.2.3 General Requirements
5.2.3.1 Number of Openings.

52311 Single-Family Residentia—In general, each single-family
residential property shall be limited to one access point. However, where
houses are located on corner lots or have extra wide frontage, more than
one access point may be permitted. Applicable zoning setback
requirements must be followed.

5.2.3.1.2 Multi-Family Residentia—In general, access shal be
determined by information provided by the Owner/Developer in a Traffic
Impact Report and/or by comments generated during the City’ s review and
acceptance of that report.

5.2.3.1.3 Commercia—In general, commercial property having less than
150 feet of frontage and located mid-block shall be limited to one access
point to the street. A second access point may be alowed for commercia
property having more than 150 feet of frontage. For commercial property
located on a corner, one access to each street may be permitted; if one of
the streets is an arterial street, then access may be restricted to the side
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street only. Access may also be restricted if use of such access would be
precluded by existing left turn lanes or other traffic control devices.

5.2.3.1.4 Industrial—Access shall be determined on a case-by-case basis.
The City will consider good traffic engineering practice and may require
information to be provided by the applicant in a Traffic Report. Where a
Traffic Report is not required, the maximum number of openings will be
dictated primarily by the size and spacing between openings.

5.2.3.2 Access to Roadways with No Curb and Gutter. Private drive access to
local, collector or arteria streets that have no curb and/or gutter improvements
shall be constructed to meet the following requirements:

5.2.3.2.1 The private drive shall extend from right-of-way line to the edge
of the existing driving surface and shall be constructed of: (a) an eight (8)
inch thick compacted aggregate base material, or if paved, (b) a minimum
four (4) inch thick asphalt pavement over six (6) inch thick aggregate base
material; i.e. minimum acceptable roadway pavement design.

5.2.3.2.2 Access shall be governed by the driveway criteria.

5.2.3.2.3 A culvert properly sized for the ditch flow shal be installed at
the established roadside ditch flowline beneath the private drive access.
Minimum size for the culvert shall be 12 inches. Culverts shall have a
precast concrete-sloped end section or cast in place concrete headwall. If a
cast in place headwall is built, it shall have amaximum slope of 4:1 on
any exposed face. No vertical headwalls will be alowed.

523.24 A sketch plan of the installation must be submitted with the
access permit application. No construction permit will be issued until the
access and its construction plan or sketch are approved by the City
Engineer.

5.2.3.3 Amount of Curb Opening Permitted. Driveway width shall comply with
Table5.1.

5234 Mutual Access. On commercial, industrial, and multi-family
developments, mutual use of access to streets is encouraged and may be
necessary to meet driveway spacing requirements. Where used, mutual access
will comply with City Ordinance and will be shown on plans for approval prior
to construction or change of use.

5.2.4 Definition of Terms for Access Control

Several terms are used herein which have a somewhat distinct meaning. For the
purpose of clarity, the definition of some of these terms are listed below.

5.2.4.1 Widthof Curb Opening (W)—The width of curb opening measured at
the throat of the driveway from the edge of pavement to the edge of pavement.
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5.2.4.2 Property Line (P —The distance measured aong the property line from
the nearest edge of the driveway to the property line.

5.2.4.3 Corner Clearance (C)—At an intersecting street the distance measured
along the curb line from the end of the corner radius to the nearest edge of the
curb opening.

5.2.4.4 Distance Between Double Drives (D)—The distance measured along
the curb line between the radii.

5.2.4.5 Frontage—The distance along the street right-of-way line of a single
property or development within the property lines. Corner property at an
intersection would have a separate frontage along each street.

5.2.4.6 Residentia—Property used primarily for residential purposes such as
single family, two family and multi-family units.

524.6.1 Single-Family (SF) Residentia—Single, detached family
dwelling units or double bungalows or duplexes.

5.24.6.2 Multi-Family (MF) Residentia—Three or more attached
dwelling units including townhouses, condominiums and apartments.
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5.3 Access Design
5.3.1 Driveway Spacing

Where |ots are large enough, the center of driveways not in aignment will
normally be offset a minimum of 150’ for all commercial/multi-family
properties. Greater distances may be required if left-turn storage lanes require
such on arterial streets. Minimum sight distance shall be provided at all access
points as shown in Figure 5.2, which appliesto both city street and driveway

intersections.
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SIGHT DISTANCE (FEET)

A - SIGHT DISTANCE FOR P VEHICLE CROSSING 2LANE HIGHWAY FROM
STOP. (SEE DIAGRAM)

B-I- SIGHT DISTANCE FOR P VEHICLE TURNING LEFT INTO 2-LANE
HIGHWAY ACROSS P VEHICLE APPROACHING FROM LEFT. (SEE
DIAGRAM)

B-1-4Lane+median SIGHT DISTANCE FOR P VEHICLE TURNING LEFT INTO 4
LANE HIGHWAY ACROSS P VEHICLE APPROACHING FROM LEFT. (SEE
DIAGRAM)
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B-2b- SIGHT DISTANCE FOR P VEHICLE TO TURN LEFT INTO 2-LANE
HIGHWAY AND ATTAIN 85% OF DESIGN SPEED WITHOUT BEING
OVERTAKEN BY A VEHICLE APPROACHING FROM THE RIGHT
REDUCING SPEED FROM DESIGN SPEED TO 85% OF DESIGN SPEED. (SEE
DIAGRAM)

Cb- SIGHT DISTANCE FOR P VEHICLE TO TURN RIGHT INTO 2-LANE
HIGHWAY AND ATTAIN 85% OF DESIGN SPEED WITHOUT BEING
OVERTAKEN BY A VEHICLE APPROACHING FROM THE LEFT AND
REDUCING FROM DESIGN SPEED TO 85% OF DESIGN SPEED.

Figure. 5.2: Intersection Distance at At-grade Intersection
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5.3.2 Driveway Design

Driveway sectional details are shown in Figure 5.3 with design requirements
listed in Table 5.2.

Street ——\
L T .

Figure 5.3
Driveway Grades

£
Table 5.2
Grade (G1) Grade (G2)
Type of Minimum Control
Driveway Thickness Min. Max. Min. Max. Distance (C)
Low Volume 6 +5.0% +8.0% +0. 5% +13% 20
Residential
Low Volume 7 +0.5% +6% +0. 5% + 6% 40
Commercial/
Industrial
High Volume 7 +0.5% +3% +0. 5% + 3% 40
6.16
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The following sketches are the recommended minimum design for limited
movement driveways. Acceleration and deceleration lanes may be required to
be incorporated into the designs. The islands are raised with vertical curb. The
ends of the islands should typically be provided with 2' radii.

V14

18 MIN \\

SOLID WHITE LINE—A [~—20° MIN

R = S0’ MIN

Figure 5.4: Right-In, Right-Out, Left-1n Driveway Design

v

R = S0" MIN R = 50’ MIN

18’ MIN 18 MIN

40" MIN—] "\ spL1p wHITE LINE

Figure 5.5: Right-In, Right-Out Driveway Design

viv]e

/ﬂ % 18" MIN

'XSEILID WHITE LINE

R = 50’ MIN
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Figure 5.6: Right-1n, Right-Out, Left-Out Driveway Design

Voo
/'4‘MIN

7
RAISED Mgnmﬁ\ 25 MIN \

AR

J1 Ji I

I 8

Figure 5.8: Median Design to Restrict Existing Left Turns
5.4 Off-Street Parking Area

5.4.1 General. In accordance with City Zoning Ordinances 15.55.010 and
15.55.070(e), the following guidelines regarding the design of off- street parking
areas shall be followed.

5.4.2 Minimum Stall Width. The minimum stall width shall be eight and one- half
feet, except compact vehicles. Compact vehicle minimum stall width shall be seven
and one- half feet.

5.4.3 Compact Vehicles. A maximum of 33% of total required parking stalls may be
designated specifically for compact vehicles. When an area is designed for compact
vehicles only, the area shall be adequately signed to inform drivers of the exclusion.

5.4.4 Parking Dimensions. Minimum module depths shall be as shown on Figure 5.9
and in Table 5.3.
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5.4.5 Backing Into Street Not Allowed. The spaces shall be so arranged so that no
vehicle will be required to be backed into the street in order to exit the lot except for

sngle-family or duplex dwelling units.

5.4.6 Backing Over Sidewak Not Allowed. The spaces shall be so arranged so that
no vehicle will be required to be backed over a public sidewalk in order to exit the

stall.
Figure 5.9
Parking Area Layout
i
/
NS /
\( N N
W N/ N v
\%4 A4
v v
S 1 |
\
1 2 3
|
SINGLE ROW, ONE-WAY DOUBLE ROW, ONE-WAY DOUBLE ROW, ONE-WAY
AISLE AISLE AISLE, WALL TO INTER-

! LOCKING BAYS

1 /
! / 1
7 / !
/ g // | ,I
7 "\ /
\\ //
// // \\ //
/ / \Vj
' A Y
|
5 / S 7
/
|

DOUBLE ROW, TWO-WAY DOUBLE ROW, TWO-WAY DOUBLE ROW, ONE-WAY
AISLE, WALL TO INTER- AISLE, WALL TO INTER- AISLE, INTERLOCKING
LOCKING BAYS LOCKING BAYS BAYS
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Minimum Parking Lot Design Requirements

Table5.3

(All Dimensionsin Feet)

PARKING STALL STALL MODULE DEPTH (FEET)

ANGLE DEPTH *D"  |WIDTH "w*

(DEGREES) (FEET) (FEET) 2 3 4 5 6 7 8
45 1e* 7.5 26 4al 40 52 SO 50 39 39
45 18 8.50 30 48 45 58 54 Sl 42 42
45 18 S8.00 30 48 45 58 54 =11 42 42
45 18 2.50 30 48 45 58 54 SI 42 42
45 18 10.00 30 48 45 58 54 S| 42 42
60 7= 7.5% 29 46 45 57 55 53 a3 43
60 20 8.50 37 57 55 60 58 56 53 53
80 20 2.00 36 56 54 60 58 56 52 52
&0 20 9.50 34 54 52 60 58 56 50 50
&0 20 10.00 33 53 51 60 58 56 50 50
75 17 7.5 33 49 49 50 49 438 49 49
75 20 8.50 il el 60 el 60 59 59 59
75 20 9.00 40 60 59 &0 59 58 58 58
75 20 9.50 39 59 58 592 58 57 57 57
75 20 10.00 38 58 57 58 57 57 57 57
20 16* 7.5 35 50 49 sl 50 50 50 50
90 18 8.50 45 c4 64 64 64 64 64 64
20 19 9.00 43 62 62 62 62 62 &2 62
90 19 9.50 42 ol Sl el 61 (3] &t Sl
20 19 10.00 fall 60 60 60 60 60 60 60
+ = COMPACT CARS ONLY
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5.5 Accessible Parking Spaces and Signs

5.5.1 General. The following policy regarding the number, location, design, and
signing requirements for accessible parking spaces shall be followed.

5.5.2 Accessible Spaces. The minimum number of accessible spaces required:

Accessible parking spaces shall be 8 feet wide minimum. One in every eight
accessible spaces, but not less than one, shall be served by an access aisle 8 feet
wide minimum and shall be designated “Van Accessible.” All other access aisles
adjacent to accessible spaces shall be 5 feet wide minimum (see Figure 5.10). The
minimum number of accessible spacesis shown in Table 5.4.

Table5.4
Required Accessible Parking Spaces

Required Minimum Number
Tota Parking in Lot of Accessible Spaces

1to 25
2610 50
51to 75

76 to 100
101 to 150
151 to 200
201 to 300
301 to 400
401 to 500

501 to 1000 2% of total
1001 and over 20 plus 1 for each 100 over 1000

O©CoO~NOUTA~,WNPE

5.5.3 Location of Accessible Spaces. Accessible parking spaces serving a particular
building shall be located on the shortest accessible route of travel from the adjacent
parking to an accessible entrance.

5.5.4 Number of Signs Required. There shall be sufficient signs to inform the driver
asto which parking spaces are reserved for the disabled. A sign will also be required
in the 8-foot wide, striped-out area.

5.5.5 Location of Signs. Signs are to be located at the head of each space and
centered on the space. No sign shall be more than 6 feet from the head of the space.
The bottom of the primary sign shall be at least 7 feet above the pavement. In the
case of supplemental signs, the bottom of the lowest sign shall be at least 6 feet
above the pavement.

5.5.6 Legend on Signs. The primary sign shall be asindicated in the Manual on
Uniform Traffic Control Devices (MUTCD) for an R7-8 asshown in Figure 5.11. In
addition, a supplementary plaque (or incorporated in the primary sign) containing
thelegend “STATE PERMIT OR LICENSE REQUIRED” shall be part of the
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assembly. An additional plaque (or incorporated in the primary sign) indicated
“VAN ACCESSIBLE” shadl be included in the assembly for those spaces required
to be designed for van accessibility.

5.5.7 Pavement Markings. All accessible spaces shall be marked (by painted lines or
other) in conformance with the examples shown in Figure 5.10. Accessible spaces
need not be indicated by pavement markings such as a legend or the international
symbol, but it is recommended that this be done as a supplemental message to the

sgn.
Figure 5.10
Typical Layout of Accessible Parking Spaces and Sign Placement
VAN ACCESSIBLE SPACES NORMAL ACCESSIBLE SPACES
e - -2 .
6’ MAX. 6’ MAX.
B / B L
—— 8 ——% 8 A<= 8 — —«8’—-—/'-—8———
20’ 20 \>/
4 4
/ N
1 / 1 p
I oy m. 25 =21
6 MAX. ] 6’ MAX.
B / ) L
- 8 —< 8 —~ 8 +{ ——
20 20 \>/
¥ 4
/ N
- yd 1

=®. Sign placement
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Figure5.11

Signs
12"
r 2\
18" PRIMARY
SIGN
S COLOR: legend aond border are
green on a white background -
white symbol on a blue background
12" HEIGHT: Bottom of primary sign
o minimum of 7 ft. If supplementary
SUPPLEMENTARY signs are used, minimum is © ft.
[ VAN 6" PLAQUE
ACCESSIBLE
(IF NEEDED) SIZE: Primary sign is 12"x 18"
Supplementary signs are 8"x 12"
and 6"x 12" for Van Accessible signs.
Supplementary messages may
be incorporated on the primary
sign, this requires sign size
of 12 inch by 30 inch
12"
STATE PERMIT » SUPPLEMENTARY
OR LICENSE ]38 PLAQUE
REQUIRED

\\Meierhen-3p75wy\Client Files\Tea Ordinances 2000\City of Tea, all chapters.doc 6.23



Chapter 6
Geotechnical Exploration and Report
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Report 6.2
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Chapter 6
Geotechnical Exploration and Report
6.1 Genera

The geotechnical exploration and report shall determine any special geotechnical
conditions and make recommendations regarding the special conditions, grading,
foundations and pavement.

6.2 When Required

For public improvement projects, the determination as to when soils reports will be
required will be determined on an individual, case-by-case basis by the City Engineer.

6.3 Soil Exploration

6.3.1 General. When geotechnical explorations are required, all sampling and testing
of the soil shall be performed in accordance with the appropriate AASHTO
(American Association of State Highway and Transportation Officials) and ASTM
(American Society for Testing and Materials) designations.

6.3.2 Sampling. Representative samples of the soils shall be obtained by drilling
shallow penetration soil borings along the route of the existing or proposed public
right-of-way.

6.3.2.1 Borings shall extend to a minimum depth of 5.0 feet below the proposed
subgrade foundation, or 2.0 feet below the flow line elevation of any pipe or
conduit. Every third boring, or a minimum of one boring, shall be of sufficient
depth, or a minimum of ten (10) feet, for monitoring of the ground water
elevation.

6.3.2.2 Borings will be performed at close enough intervals to determine the
boundaries of each significant soil type present.

6.3.2.3 A random technique shall be used to select sampling locations.

6.3.2.4 Spacing of the borings will vary with the uniformity of the soil profile
and the topography. The maximum interval between soil borings may not
exceed 400 feet.

6.3.2.5 Where the original ground line is to be covered with fill material, five
(5)-foot depth borings are necessary to determine the character of the support.

6.3.2.6 Where drainage areas are crossed or boggy areas are encountered, the
gpacing of the borings shall be at closer intervals in order to determine the
boundaries of the "soft" area. At these "weak" areas, the depth of the borings
may aso have to be increased in order to determine if and to what depth
improved subgrade material will be required to provide uniform support for the
construction.
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6.3.2.7 Representative samples from the borings shall be collected for submittal
to a soils testing laboratory for evaluation.

6.3.2.8 A boring log shall be maintained for each soils boring performed. The
boring log shall contain a complete record of the soil material observed.

6.3.3 Testing.

6.3.3.1 The tests required are those for identification and classification
purposes. These tests include a standard sieve and hydrometer analysis (ASTM
D422 of AASHTO T-88) and Atterburg Limits (ASTM D423 and 424 or
AASHTO T-89 and 90). The test results are used to give a soil a descriptive
name and letter symbol (in accordance with the Unified Soils Classification
System) indicating its principle characteristics. Based on the test results, similar
soil types can be placed into severa major groups.

6.3.3.2 These mgor groups shall be plotted on a profile sheet to determine their
limits. The profile sheet is used with the laboratory data in selecting what soil
types further testing should be performed on. Additional testing includes the
moisture-density relationship (AASHTO T-99 or T-180) and Cadlifornia
Bearing Ratio (MIL STD 621 Method 101 or ASTM D1883). The
moisture-density relationship determines the maximum dry density and
optimum moisture content for that particular soil. The CBR test is performed at
95 percent of the maximum dry density and at the optimum moisture content.
The results of the CBR test determine the relative bearing value of the subgrade
and is used in the pavement thickness design. A minimum of a three (3) point
curve will be utilized for the CBR testing with a five (5) point curve preferred.
If the various soil type areas are not large enough to justify separate pavement
designs, asingle design shall be made on the worst soil type.

6.4 Report

6.4.1 Genera. The report shall identify any geotechnical specia conditions found in
the exploration and recommendations to ameliorate the specia conditions along with
grading, foundations, and subgrade and pavement requirements. The
recommendations may be divided into three parts; geotechnical special conditions,
grading and foundation, and subgrade and pavement.

6.4.2 Special Geotechnical Conditions. The special conditions portion of the report
shall consider ground water, frost susceptibility, erosion potential, soils creep,
landdliding, expansive soils, soil corrositivity, and any other special geotechnical
conditions the Geotechnical Engineer becomes aware of.

6.4.3 Grading and Foundation. The grading and foundation portion shall include
data regarding the distribution and engineering characteristics of the various soil
materials, data about groundwater levels, recommendations about the need for
mitigation measures for special geotechnical conditions, grading criteria, foundation
design criteria, and any other information the Geotechnical Engineer considers
pertinent.
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6.4.4 Subgrade and Pavement. The subgrade and pavement portion shall include
data regarding the distribution of various subgrade materials and design tests (such
as CBR, Rvalue, and/or plate bearing) to be made. Where soils are susceptible to
erosion, recommendations shall be made for preventing the undermining of
pavements. The pavement design may be included in this report or prepared and
submitted separately by the Engineer responsible for preparation of the construction
plans and contract documents.

\\Meierhen-3p75wy\Client Files\Tea Ordinances 2000\City of Tea, all chapters.doc 7.4  10/04/99



Chapter 7
Grading

\\Meierhen-3p75wy\Client Files\Tea Ordinances 2000\City of Tea, all chapters.doc 7.5 10/04/99



Chapter 7

Grading
Section Topic Page
7.1 Genera 7.1
7.2 Grading Requirements for Subdivisions 7.1
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Chapter 7
Grading

7.1 Generd
7.1.1 All proposed developments shall be graded such that storm water runoff is
conducted away from proposed building sites to swales constructed in drainage

easements along lot lines, to public rights-of-way, or to another approved drainage
course.

7.1.2 Reserved.
7.1.3 Reserved.
7.1.4 Reserved.

7.1.5 No filling will be allowed in any areas of lad within a proposed subdivision
or other type of development which lies either wholly or in part within the flood
plain of ariver, stream, creek, or lake unless under the terms of a permit granted by
the U.S. Corps of Engineers and/or the City of Tea where applicable.

7.2 Grading Requirements for Subdivisions
7.2.1 Reserved.

7.2.2 The longitudinal slope along a rear yard drainage easement shall be not less
than 1.0 percent but not so great as to cause erosion.

7.2.3 All grade point elevations shall be shown for each lot at the property corners
and at the low and high points along the property lines.

7.2.4 The general direction of overland drainage in the rear yard shall be indicated
on each lot by an arrow.

7.2.5 High and low street grade points, slope direction (by arrow) and the location of
all inlets and drainage ditches shall be shown on the grading plan.

7.2.6 A maximum slope of three (3) feet horizontal to one (1) foot vertical shall not
be exceeded for al terracing. The toe of the slope shall be located outside of
drainage easements and natural drainage ways unless adequate drainage is provided.

7.2.7 Grading plans shall be drawn to a scale of one inch = 100 feet (1" = 100°) or
larger.

7.2.8 Grading plans shall include details of typical lot grading and drainage patterns
intended to be used.

7.2.9 The grading plans shall show the contours with intervals of one (1) foot for
land with a slope of one (1) percent or less, intervas of two (2) feet for a slope
between one and one-tenth (1.1) and nine and nine-tenths (9.9) percent and contours
of five (5) feet for land with a slope exceeding ten (10) percent.

\\Meierhen-3p75wy\Client Files\Tea Ordinances 2000\City of Tea, all chapters.doc 10/04/99



7.2.10 All elevations shall be on the NAVD 1988 vertical control datum.

7.2.11 Drainage patterns other than those shown in standard details may be used and
will be acceptable for review. Detalls of the typical ot drainage pattern shall be
shown on the grading plan with all grade control points identified.

7.2.12 In general, for streets with ditches and no curbs, elevation of the front lot line
shall be at least six (6) inches above the centerline of the road.

7.2.13 All non-conforming lots with drainage patterns other than those in standard
details shall be noted on the grading plan.

7.2.14 Storm sewers and inlets shall be placed in rear yard swales at low (sump)
points where front to rear grading is used.

7.2.15 Reserved.
7.2.16 Drainage swales shall be constructed entirely within the easements.

7.2.17 The grading plan shall show the minimum ground elevation adjacent to
buildings for each lot.
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Chapter 8
Street Design and Pavement Thickness
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8.1 Genera

Chapter 8

Street Design and Pavement Thickness

8.1.1 This Chapter sets forth the design and technical criteria to be used in the preparation
of al roadway plans. Where design information is not provided herein, “A Policy on
Geometric Design of Highways and Streets’ (AASHTO Standards) as published by
AASHTO s most current edition (English units) shall be used.

8.1.2 Functional Street Classification.

8.1.2.1 Principal Arterial. A principal arterial street is a general term denoting a
roadway designed or operating with the following characteristics:

A.

B.

G.

Posted speed limits of greater than or equal to 40 miles per hour.

Anticipated traffic volumes in excess of 15,000 vehicles per day within the
corridor.

Designed to accommodate through traffic, intersecting with Minor Arterial
and Collector Streets only. Intersections with local streets and access from
adjacent properties shall not be allowed except for existing lots with no other
method of access. The number of intersections will normally not be spaced
less than one-half mile. (‘Tee' intersections will be considered an intersection
for half-mile spacing purposes.)

Continuous for several miles through the urban area.
Provides continuity for rural arterials which intercept the urban boundary.

Traffic control devices provided to enhance through traffic primarily by signa
control and/or limited access.

No on-street parking will be allowed.

8.1.2.2 Minor Arterial. A minor arterial street is a general term denoting a roadway
designed or operating with the following characteristics:

A.

B.

Posted speed limit of greater than or equal to 35 miles per hour.

Anticipated traffic volumes in excess of 10,000 vehicles per day within the
corridor.

Designed to accommodate through traffic and serve adjacent major
developments. Intersections with local streets will not be alowed.
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Development access will use shared driveways and be encouraged to utilize
collector streets. Right-in and right-out access may be allowed.

D. Continuous for several miles.
E.  Provides continuity for rural arterials which intercept the urban boundary.

F.  Traffic control devices provided to enhance through traffic primarily by signal
control.

G.  No onstreet parking will be allowed.

8.1.2.3 Magjor Collector. A major collector street is a general term denoting a
roadway designed or operating with the following characteristics:

A.  Posted speed limit of greater than or equal to 35 miles per hour.
B.  Anticipated traffic volume generally greater than 7,000 vehicles per day.
C.  Continuous for two or more miles.

D. Designed to handle traffic volumes loading from and onto local, other
collector, and arterial roadways.

E.  Traffic control is provided generally by signs.
F.  Noon-street parking will be allowed.

8.1.2.4 Minor Collector. A minor collector street is agenera term denoting a
roadway designed or operating with the following characteristics:

A.  Posted speed limits of greater than or equal to 30 miles per hour.
B.  Anticipated traffic volume generally less than 7,000 vehicles per day.
C.  Continuous for less than two miles.

D. Dedgned to handle traffic volumes loading from and onto local, other
collector, and arterial roadways.

E.  Traffic control is provided generally by signs.
F.  On-street parking may be permitted.

8.1.2.5 Local Street. A local street is a general term denoting a roadway designed or
operating with the following characteristics:
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A.  Posted speed limit not in excess of 25 miles per hour.

B. Nocriteriafor traffic volumes.

C.  Limited continuity.

D. Designed for ease of access to adjacent developments.

E.  Traffic contral is by signage or rules for uncontrolled intersections.

F.  On-street parking permitted.
G. Does not intersect with an arterial street.
8.2  Roadway Design and Technica Criteria
8.2.1 Traffic Lane Widths.
8.2.1.1 The minimum traffic lane width shall be 11 feet. For arterial streets and
streets with anticipated truck traffic count in excess of 3% of the total traffic count,
the lane width shall be 12 feet.

8.2.1.2 Inthe design of local streets, the number of lanes for moving traffic will be a
secondary consideration.
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Design Elements

24-hour Volumes (vpd)
Design Speed (mph)
Driving Lanes
Right-of-Way (ft.)
more
Roadway Width (ft.) (1)
Lane Width (ft.)
Sidewalk (2)
Curb & Guitter
Min.-Max. Grade (%)
Curb Return Radii (ft.)

- intersect local

- intersect collector

- intersect arterial
Horizontal Curve Radius (ft.)
Standards
Vertical Alignment Control
Grade at Intersection (%)

- intersect local

- intersect collector

- intersect arterial

Table8.1

Minimum Street Design Criteria
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Collector
Major Minor Primary
>7000 10,000 15,000
40 45 50
2-4 4 4 or more
80 100 100 or

11

65 or more
12 12
5 detached
6" vertical
0.5-6.0

30
35
AASHTO

Locd
Arterial
Commercid,
Single Industridl,

Cul-de-sac Family Multi-Family Minor
500 or less 2000 or less 2500 or less <7000

- - - 35

- - 2 2

66 66 66 66

33 36 39

- - 11 11
4’ detached 4’ detached 5 detached 5 detached
6" vertical 6" vertica 6" verticd 6" vertica
0.5-8.0 0.5-8.0 0.5-8.0 0.5-7.0

13.5 13.5 135 20

20 20 20 25

30

150 150 300
----------------- AASHTO Standards - - - - - === === === = oo cee e -

3 3 3 -

2 2 2 2
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(1) All dimensions are measured to back of curb.
(2) Where sidewalk is attached to curb, sidewalk shall be one foot wider.
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8.2.2 Separate Turning Lanes.

8.2.2.1 Separate turning lanes may be constructed on arteria and collector
streets but will, as arule, not be found on local streets.

8.2.2.2 Where separate turning lanes are constructed on the basis of a
capacity analysis at the intersection, a width of 12 feet will be used for
arterial streets where truck traffic is involved and 11 feet in width for other
Streets.

8.2.2.3 Left-turn Lane Storage Lengths for New Facilities.

8.2.2.3.1 Left-turn lane storage design at both signalized and
unsignalized intersections for proposed street design plans may be
determined from Figure 8.1. New streets will use the desirable lengths.
Minimum design lengths will only be permitted under constraints
imposed by geometrics of existing streets. Lengths of dual left-turn
lanes shall be independently designed.
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Figure8.1: Design of Left-Turn Storage Length Volume-Based Nomograph For At-
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8.3

8.4

8.2.3 Parking.

8.2.3.1 Parking lanes will not be provided on arterial or maor collector
dreets.

8.2.3.2 No diagona or perpendicular parking will be allowed on any City
street unless approved by the City Council.

8.2.3.3 Where on-street parking is provided on collector streets, the parallel
lane width shall be a minimum of eight (8) feet, which would include the
gutter pan.

8.2.4 Medians.

8.2.4.1 Generaly, medians will be built only on arteria streets. The width
may vary anywhere from a minimum of 16 feet to a maximum of 50 feet. At
intersections, medians may be used to provide for separate left-turn storage
lanes.

8.2.4.2 Medians and boulevards are not desired on local streets. However,
when permitted, the median or boulevard shall conform to the same design
standards as set forth for arterial streets. No bushes or shrubbery may be
placed in any median.

8.2.5 Design Speed. The highway design speed shall be used to establish features
such as superelevation rate, critical length of grade, vertical and horizontal curves,
intersections, etc. See Table 8.1 for design speeds.

Sidewaks

8.3.1 Location. Sidewaks shall be constructed on both sides of al roadways
unless specifically waived by the City Engineer. Generally, the sidewalks shall be
located two (2) feet from the property line within the street right-of-way.

8.3.2 Sidewalk Curb Ramps. State law requires that curb ramps be installed at all
intersections and at certain mid-block locations for all new construction or
reconstruction of curb and sidewalk. Curb ramps shal be constructed in
accordance with the City of Soux Fals Standard Plates. Curb ramps may be
shown at all curb returns or called out by a general note on the development plans,
but must be shown (located) at all “T” intersections. Whenever referencing a curb
ramp, specify the City of Sioux Falls Standard Plates to be used to construct that
ramp.

Bicycle Paths

Refer to Nationa Standards.
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8.5

Drainage

Drainage systems shall be designed in accordance with Chapter 11—Drainage
Improvements. Development plans, including the drainage report, shall be considered as
part of the street design and will be required for concurrent review with the street
construction plans. Safe conveyance of traffic is the major function of streets; the storm
drainage function of the street must therefore be designed to the limits set forth in
Chapter 11—Drainage Improvements.

8.6

8.5.1 Vadley Gutters. Valley gutters shall be constructed in accordance with the
City of Sioux Falls Standard Plates. Valley gutters are not permitted across
collector or arterial streets, nor are they alowed on streets with storm sewer
systems.

8.5.2 Inlets. Inlets shall be located to intercept the curb flow at the point curb flow
capacity is exceeded by the storm runoff. Refer to Chapter 11—Drainage
Improvements for curb capacity. Inlets shall also be installed to intercept
crosspavement flows at points of transition in superelevation. Due to the presence
of curb ramps, inlets are not alowed in the curb return, but will be located at the
tangent points of the curb returns. In general, inlets shall be placed on the
upstream side of the intersection so as to intercept the water before it reaches the
pedestrian crosswalk.

8.5.3 Cross-slope. Except at intersections, or where superelevation is required,
streets, in general, shall be level from top of curb to top of curb (or flowline to
flowline) and shal have a one and one-half (1.5) percent to three (3) percent
crown as measured from centerline to lip of gutter, or lip of median gutter to lip of
outside curb on roadways with medians. Where the crownpoint is not centered in
the street, the crownpoint can be no further out than the quarter point of the street.

8.5.4 Temporary Erosion Control. Temporary erosion control is required at the
ends of al roadways that are not completed due to project phasing, subdivision
boundaries, etc., in accordance with Chapter 12—Erosion Control.

8.5.5 Sidewalk. Storm water from concentrated points of discharge shall not be
allowed to flow over sidewalks, but shall drain to the roadway by use of storm
sewers. Sidewalk chases will not be allowed unless specifically approved by the
City Engineer. If permitted, sidewalk chase sections shall not be located within
the driveway.

Horizontal Alignment

8.6.1 Horizontal Curves. Any angular break in horizontal alignment of more than
two (2) degrees shall require a horizontal curve (Table 8.1).
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8.6.2 Curb Return Radius. Minimum curb return radius shall be as shown in Table
8.1. Where truck traffic is significant, curb return radii shall be provided in
accordance with AASHTO standards.

8.6.3 Construction Signs and Barricades. Design and construction shall comply
with the requirements of the Manual on Uniform Traffic Control Devices, latest
edition. Details shall be shown on the construction drawings, and installation shall
be provided by the Contractor and/or Owner.

8.6.4 Superelevation. The use of superelevation is discouraged for al streets.
However, where superelevation is required for curves, arteria streets and
collector streets, horizontal curve radius and superelevation shall be in accordance
with the recommendations of the AASHTO standards. Superelevation shall not be
used on local roadways. All roadway designs utilizing superelevation are subject
to review and acceptance by the City Engineer.

8.6.5 Spiral Curves. Spira curves shall not be used on streets within the City
(State Highways excluded) except upon written acceptance of the City Engineer.

8.6.6 Cul-de-sacs. The following criteria shall be used for the horizontal geometry
of cul-de-sac turnarounds.

(1) Minimum property line radius 55.0 feet
(2)  Minimum back of curb radius 40.5 feet

(3) Maximum length of cul-de-sac 500.0 feet
measured along centerline, between
the radius point of the turnaround
and the R.O.W. line of the
abutting street

8.6.7 Spacing and Offsets. Four-legged intersections will normally be spaced at
least 300 feet apart. Where tee (T) intersections are used, the centerlines of streets
not in alignment must be offset a minimum of 150 feet.

8.6.8 Trangtion Length. If lanes are added, deleted, or adjusted, it will be
necessary to construct a transition section for the safe conveyance of traffic. The
following formula shall be applied to the taper or lane change necessary for this
transition:

L=WS/60

where:

L = Length of transition in feet
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Width of offset in feet

w
S Speed limit or 85th percentile speed

8.7  Vertica Alignment

8.7.1 Changing Grades. The use of grade breaks, in lieu of vertical curves, is not
encouraged. However, if a grade bresk is necessary and the algebraic difference in
grade does not exceed eight tenths (0.008 ft/ft) of a percent, the grade break will
be permitted.

8.7.2 Vertica Curves. Design controls for vertical aignment must be in
accordance with AASHTO standards. When the algebraic difference in grade (A)
is at or exceeds eight-tenths (0.008 ft/ft) of a percent, a vertical curve is to be
used. All vertical curves shall be labeled, in the profile, with length of curve (L)
and K (defined asL/A).

8.7.3 Intersections. The following criteria shall apply at intersections.

8.73.1 The grade of the “through” street shall take precedence at
intersections. At intersections of roadways with the same classification, the
more important roadway, as determined by the City Engineer, shall have this
precedence.

8.7.3.2 The elevation at the end of curb return on the through street is always
set by the grade of the through street in conjunction with normal pavement
cross-slope.

8.7.3.3 Carrying the crown of the side street into the through street is not
permitted.

8.7.3.4 Dipping the flowline to the extent that the lip of gutter is dipped is
not permitted, except as specified by Standard Plates concerning curb
opening inlets. Tipping an inlet for the benefit of drainage is aso not
permitted.

8.7.35 A more detalled review shal be performed for arteria-arterial
intersection to maximize driveability.

8.7.3.6 Flowline profiles and pavement cross-slopes shall be shown through
an intersection until a normal cross-section is obtained. Elevations on a 15-
foot grid shall be shown on a plan view drawing. This information shall be
submitted using ascale of 1" = 20’ horizontally and 1" = 2" verticaly.

8.7.3.7 Parabolic or curved crowns are not allowed. In no case shal the
pavement cross-slope at intersections exceed the grade of the through street.
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8.7.3.8 The rate of change in pavement cross-sope, when warping side
streets at intersections, shall not exceed one (1) percent every twenty-five
(25) feet horizontally on alocal roadway, one (1) percent every thirty-seven
and one-haf (37.5) feet horizontally on a collector roadway, or one (1)
percent every fifty-six and one-half (56.5) feet horizontally on arteria
roadways.

8.7.4 Curb Returns. Minimum fall around curb returns shall be one-half of one
(0.5) percent.

8.7.5 Connection with Existing Roadways

8.7.5.1 Existing grade(s) shall be shown for a sufficient distance to assure
that horizontal and vertical curve requirements are being or can be met with
fidd verified as-builts showing stations and elevations at twenty-five (25)
foot intervals. In the case of connection with an existing intersection, these
as-builts are to be shown within a one hundred (100) foot radius of the
intersection. This information shall be included in the plan and profile that
shows that proposed roadway. Limits and characteristics of the existing
improvement are the primary concern in the plan view. Such characteristics
include horizontal aignment, offset intersections, limits of the
improvements, etc.

8.7.5.2 Previously approved designs for the existing improvement are not an
acceptable means of establishing existing grades, however, they are to be
referenced on the construction plan where they occur.

8.7.5.3 The basis of the as-built elevations shall be the same as the design
elevations (both flowline or both top of curb, etc.) when possible.
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8.8  Off-Site Design

The design grade, and existing ground at that design grade, of all roadways that dead end
due to project phasing, subdivision boundaries, etc., shall be continued, in the same plan
and profile as the proposed design, for at least three-hundred (300) feet or to its
intersection with another roadway. This limit shall be extended to six- hundred (600) feet
when arterial roadways are being designed.

8.9 Construction Traffic Control
8.9.1 Pedestrian Traffic

8.9.1.1 Every precaution shall be taken to ensure that construction work does
not interfere with the movement of pedestrian traffic, which shall be
maintained on the sidewalk at al times and flagmen provided for guidance as

necessary.

8.9.1.2 Where an excavation interrupts the continuity of the sidewalk, the
Contractor shall provide suitable bridge or deck facilities, to be
supplemented by the use of such proper devices and measures as prescribed
in the Manua on Uniform Traffic Control Devices, latest edition, for the safe
and uninterrupted movement of pedestrian traffic. The edges or ends of the
pedestrian bridge or decking shall be beveled or chamfered to a thin edge to
prevent tripping.

8.9.1.3 Temporary diversion walkways shall be hard surfaced and electric
lighting shall be provided and kept continuously burning during hours of
darkness, when required by the City Engineer.

8.9.1.4 Unless otherwise authorized by the City Engineer, pedestrians shall
not be channeled to walk on the traveled portion of aroadway.

8.9.1.5 Under certain conditions, it may be necessary to divert pedestrians to
the sidewalk on the opposite side of the street. Such crossings shall only be
made at intersections or marked pedestrian crossovers.

8.9.1.6 Facilities satisfactory to the City Engineer shall be provided for
pedestrians crossing at corners, pedestrian crossovers, and public
transportation stops.

8.9.2 Vehicular Traffic.
8.9.2.1 Construction work zone traffic shall be controlled by signs,

barricades, detours, etc. which are designed and installed in accordance with
the Manual on Uniform Traffic Control Devices, latest edition. A traffic

\\Meierhen-3p75wy\Client Files\Tea Ordinances 2000\City of Tea, all chapters.doc

9.13



control plan shall be submitted to and approved by the City Engineer, or
designated agent, prior to start of any construction.

8.9.2.2 For construction of new facilities, traffic control should strive to keep
the motorist from entering the facility. The primary means to accomplishthis
are by use of temporary barricades, located in advance of the construction
area and with appropriate signing. New construction shall not be opened to
traffic, and the construction traffic control removed, without the approval of
the City Engineer.

8.9.2.3 The details of the traffic control plan must be shown on a map. For
minor projects or local roadways, a neat sketch of the roadways and the
proposed control devices will suffice. For major projects or major roadways,
the traffic control plan shall be superimposed on as-builts, construction plan
drawings, or other detailed map.

8.9.2.4 The Manual on Uniform Traffic Control Devices, latest edition, shall
be the basis upon which the traffic control plan is designed, in concert with
proper prudent and safe engineering practice. All necessary signing, striping,
coning, barricading, flagging, etc., shall be shown on the plan.

8.9.25 Any plan for traffic control during construction that indicates a
complete closure of an arterial or collector street must show detour routes
and must be approved by the City Engineer. Requirements as to rerouting of
traffic, signing, time of closure, and length of closure will be determined on a
case-by-case basis. When a loca street is to be closed to traffic, the City
Engineer must be notified, preferably 24 hours in advance.

8.9.2.6 Directional access on roadways may be restricted (minimum travel
lane width in construction areais ten [10] feet), but proper controls including
flagging must be indicated. Removal of onstreet parking shal be
considered, and noted where applicable.

8.10 Speed Change Lanes

The design of the arterial street system depends upon the proper control of access to
developments. The location and design of access points must minimize traffic hazards
and interference to through-traffic movements. In order to ensure proper access control,
the following standards for deceleration lanes have been established.

8.10.1 Where Required. Speed change lanes may be required along segments of
arterial or collector streets if the proposed development constitutes a potential for
creating a traffic hazard or unnecessarily impedes through-traffic movements as
determined by the Traffic Impact Report or the City Engineer. A high volume
access must be provided with aturning or speed change lane to alow the driver to
maneuver out of the main travel lanes before slowing down. Speed change lanes
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and left-turn lanes must be provided in the center or median of the road for left-
turning traffic at a high volume access. If such lanes cannot be provided, left turns

will be restricted.

8.10.1.1 Speed change lane for right-turning movements will be required

according to Table 8.2:

Table8.2: Volume Warrants For Speed Change Lanes For Right-Turning Movements

POSTED SPEED OF STREET IN MPH

Less than 26 41 51 or
25 to 40 to 50 greater For
If the design hour 500 400 200 150 2-lane streets
volume of the high- 1400 1200 800 600 4 or more lanes
way lanes will exceed
and the designated 50 40 20 15 2-lane streets
volume of the access 70 60 40 25 4 or more lanes

approach will exceed

For streets with four or more through travel lanes, design hour volumes shall be measured

only in the direction of the access approach.

8.10.1.2 For left-turning movements, speed change lanes will be required

according to Table 8.3:

Table8.3: Volume Warrants For Speed Change Lanes For L eft-

Turning Movements

POSTED SPEED OF STREET IN MPH

Less than 26 41 51 or
25 to 40 to 50 greater For

When design hour 500 400 200 150 2-lane streets
volume of the high- 1000 900 600 400 4 or more lanes
way will exceed

and the left-turning 50 40 20 15 2-lane streets
design hour volume 70 60 40 25 4 or more lanes
into the access

approach will exceed
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For streets with four or more through travel lanes, design hour volumes shall be measured
only in the direction of the median speed change lane.

8.10.1.3 For both tables, where the existing street design hour volume is
below the values in the tables, a 20th year prediction shal be made and
compared to the table.

8.10.1.4 Where public safety so requires, due to specific site conditions, such
as sight distance, a turn lane may be required even though the warrants in
Tables8.2 and 8.3 are not met. Where the design hour volume of the street is
twice the street design hour volume in Tables8.2 and 8.3, the City may
require a minimum speed change lane for any access approach.

8.10.2 Speed Change Lane Design

8.10.2.1 On highway arterial and collector streets in the City, the design of
acceleration/deceleration lanes shall meet the minimum requirements as
shown in Tables8.4 and 8.5, providing sufficient off-site right-of-way is
available. These absolute minimum requirements were developed
recognizing the severe limitations that currently exist on right-of-way
availability for most of the urban street network. Where grades are
significant, modifications to these lengths will be required by the City. If off-
site right-of-way is insufficient, lanes will be designed to maximize the use
of available right-of-way at the time that construction plans receive fina
approval.

Table 8.4: Acceleration Lane and Taper Lengths

(1) SPEED (MPH) LANE LENGTH TAPER LENGTH
Stop Condition From15 mph(2)
30 150’ 125’ 120’
35 175 150’ 150’
40 250’ 200’ 180’
45 300’ 250’ 180’

(1) 85" percentile speed.
(2) Assumes vehicles start at 15 miles per hour.
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Table 8.5: Deceleration Lane and Taper Lengths

SPEED (MPH) LANE LENGTH TAPER LENGTH
15 mph Turn* Stop Condition
30 100’ 125 120
35 125 150’ 150’
40 175’ 225 180’
45 200 250’ 180’

* Assumes vehicle turns at speed of 15 mph at the end of the deceleration lane.

8.10.3 Exemptions. Requests for exemption from the requirements for a
deceleration lane shall be based upon a traffic engineering study that presents trip
generation data for the proposed development in terms of impacts upon through-
traffic flows. Such requests shall be reviewed by the City Engineer and may be
approved, except that such an approval cannot be granted if through-traffic would
be impeded more than three (3) percent of the total time or more than five (5)
percent of the time during peak traffic flow periods or if other unique
circumstances warrant special design considerations.

8.11 Pavement Thickness

Design of pavement thickness for collector and arterial streets and loca streets in
industrial and commercial zoned areas shall be based on AASHTO Guide for Design of
Pavement Structures, latest edition. Pavement design shall be based on an inherent
reliability of 75 percent. For traffic conditions where the equivalent 18 kip/single axle
loading is less than 1,000,000, the low-volume road design method may be used.
Recommendatiorns and subgrade properties developed by the Geotechnical Exploration
Report shall be used in the design of the pavement structure.

8.11.1 Industrial and Arterial Streets must be designed for pavement thickness on
an individua street-by-street basis. However, in no event may the pavement
thickness be less than that specified in Table 8.6. Local Residential Streets need
not be designed on an individual basis, but must meet the minimum pavement
thickness as set forth in Table 8.6.

8.11.2 Minimum compressive strength for Portland Cement concrete paving shall
be 4000 psi at 28 days.

8.11.3 Traffic Data. Where traffic data is available, actual counts shall be used
along with projections of traffic growth in determining the pavement design. If
traffic data is not available, Table 8.7 may be used to provide data for the
pavement design. Traffic datafor all arterial streets will be determined by the City
Engineer.
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Table 8.6
Minimum Pavement Thickness Requirements

Commercid,
Local Industrial &
Residential Collector Arteria
Streets Streets Streets
Portland Cement Concrete 6" 8" 9
(Requires Aggregate Cushion)
Asphaltic Concrete 4" AC 6" AC 8" AC
with Aggregate Base 6" Aggregate 6" Aggregate 10"
Aqggregate
Table 8.7
Traffic Volumes
18-kip
AASHTO
ADT No.
of
ESAL
Traffic
Street Classification
(2
way) Lots
Traffi
C
Leve
Cul-de-sacs and Locd
Residential 200 20-30
10,000-50,000 Low
Local, Local Multi-Family,
or Commercial 300-700 60-140 50,000-300,000 Low
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Local Industrial 200-700 400,000-600,000

Medium
Collector 7,000
400,000-1,000,000 High
Arterial To be determined by the City Traffic Engineer

8.12

8.13

Angle of Intersection and Offsets

8.12.1 Proposed streets and driveways must intersect one another at 90° angles or
as close to 90° as topography permits (no less than 80°).

8.12.2 When “te€’ intersections are used, the center lines of the streets not in
alignment must normally be offset a minimum of 150 feet on loca streets, and
300 feet on nonresidential local, and collector streets. On arterial streets, the
minimum spacing must be increased to accommodate the storage lanes and tapers
or 300 feet, whichever is greater.

Rural Subdivision Road Standards

8.13.1 Subdivisions outside of the City limits and within the extraterritorial
platting jurisdiction shall comply with these requirements.

8.13.2 As section line roadways are considered arterial streets, access of
individual lots within a subdivision onto section line roads shall be prohibited.
Frontage roads are not encouraged but may be considered as aternative access.

8.13.3 Any single lot development fronting on a section line roadway shall be
such that the access may be relocated to an aternative future roadway.

8.13.4 Minimum width of the driving surface shall be 24 feet with two foot
shoulders. Ditches and driveways shall have a maximum side slope of 4:1.

8.13.5 If access to the subdivision is not on a paved road, the subdivision roads
may have a gravel driving surface. If access to the subdivision is paved surface or
planned for paved surfacing, or if the size of development creates a significant
traffic impact, the subdivision roads shall be paved.

8.13.6 Gravel roads stell have an initial 3 inch lift of gravel covering the road
bed, and a second lift of 3 inches of gravel within one year following the
completion of construction. Asphalt roads shall be constructed in accordance with
Table 8.6.
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8.13.7 Culverts in the street right-of-way shall comply with county requirements.
Flared end sections or slope concrete headwalls are required on all culverts within
the road right-of-way.

8.13.8 The size of culverts shall be determined by a drainage study for the entire
subdivision.

8.13.9 The City Engineer’'s Office will be responsible for accepting fina street

and drainage plans and coordination of road access and approach permits with
County, Township, and SDDOT officials.
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Chapter 9
Sanitary Sewers
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Chapter 9

Sanitary Sewers
Section Topic Page
9.1 General Requirements 9.1
9.2 Preliminary Submittals 91
9.3 Determination of Flow 9.3
94 Facility Design 94
9.5 Sanitary Sewer Easements 9.10
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9.1

9.2

Chapter 9
Sanitary Sewers
General Requirements

911 Design. The design for sanitary facilities shall be in conformance with the
following.

1. “Recommended Standards for Wastewater Facilities Great
Lakes-Upper Mississippi River Board of State Public Heath and
Environmental Managers.” 1990 Edition (Ten State Standards)

2. Reguirements and Standards of the South Dakota Department of
Environment and Natural Resources.

3. City of Tea Design Standards, City of Sioux Falls Standard
Specifications and Standard Plates.

4. South Dakota State Plumbing Code.

5. Uniform Plumbing Code of International Association of Plumbing
and Mechanical Officials.

6. Conflict—In case of a conflict between the above design standards,
the most restrictive requirement shall apply.

9.1.2 Construction Standards. Construction standards shall be the most recent
revision of the City of Sioux Falls “Standard Specifications and Standard Plates”
together with the latest addenda. All details, materials, and sewer appurtenances
shall conform to these standards.

Preliminary Submittals

921 Generd. A preliminary report and plan shall be reviewed and accepted by
the City Engineer prior to preparation of final construction drawings. Acceptance of
these preliminary submittals shall constitute only a conceptual acceptance and shall
not be construed as acceptance of specific design details. For developments with
valid approved preliminary plans, this requirement will be omitted.

Information for sanitary sewer systems must be submitted as required by
Chapter 10, Recommended Standards for Wastewater Facilities, 1990 Edition. The
amount of detail required will vary with the complexity of the project.

9.2.2 Report. The report shall include, as a minimum, the following
information:

1. Name of subdivision and developers and property owners.
2. Location and boundaries of development.

3. Area(in acres).
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o N o v

*10.

11.

12.
13.
14.
15.

16.
17.
18.
19.
20.

Type of development—Commercial, Residential, Industria (or
proportion of each).

Magjor individual commercia or industrial occupants (if any).
Type of sewage produced by major contributors identified above.
Volume of sewage produced by major contributors.

Estimated population density—Current Projected Design Year of
1997 .

Relationship of project to existing officialy recognized large-scale
plans (“Facilities Plan Wastewater Collection System,” “Tea Year
1997 Comprehensive Development Plan,” preliminary subdivision
plans, etc.).

Can devel opments adjacent to the development under study be served
by the existing sewer (from the standpoint of geography, gradient and
capacity)?

Does the planned sewer have adequate capacity to serve adjacent
devel opments?

Estimated flow in planned sewer (cfs, mgd or other unit).
Proposed pipe size for planned sewer.

Proposed pipe size for force main, if applicable.
Information regarding proposed pumping station, if any.
a Type

b. Capacity.

Adequacy of receiving sewer system.

Estimated cost of planned facilities.

Time schedule for proposed development.

Method of financing proposed sewer system.

Proposed basement locations.

*Note: The City Engineer will furnish the design engineer with existing flow information
within thirty (30) working days of receipt of a written request.
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9.2.3 Preliminary Plan.

1. The plan shal be in accordance with the Subdivision Ordinance.
Notations shall ke made on the plan regarding the location of the
nearest available sewer, the direction of the proposed sanitary sewer
flow, and the necessity for any lift stations.

9.3 Determination of Flow
9.3.1 Lateral Sewers.
1. Discharge (Qa) Average Daily Flow

Equation 1:  Area x Area Density x Rate = Average Daily
Flow

Equation 2. Number of Units x Unit Density x Rate =
Average Daily Flow. Density for multiple
dwelling units shal be not less than 25
persons/unit. Density for single family dwelling
units shall be not less than 3.5 persons per unit.

2. Discharge (Qp) Peak Lateral Sewer Flow
Average Daily Flow x 400%—Peak Lateral Sewer Flow
3. Design Density and Rate—(See Paragraph 9.3.5)
9.3.2 Trunk Sewers.
1. Discharge (Qa) Average Daily Flow

Equation 1: Area x Area Density x Rate = Average Daily
Flow

Equation2:  Number of Units x Unit Dendgty x Rate =
Average Daily Flow

2. Discharge (Qp) Peak Trunk Flow
Average Daily Flow x 250% = Peak Trunk Sewer Flow
3. Design Density and Rate—(See Paragraph 9.3.5)

9.3.3 Area. Gross area shall be used in determining design flows and shall
include streets and alleys but exclude parks, school grounds, and similar dedicated
open space.

9.34 Special Design Densities. Special design densities shall be subject to
approva by the City Engineer based on methodology provided by the design
professional.
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9.35 Density Design Table.

Land Use Area Density Unit Density Rate*
Low Density

Residential 6 unitgacre 3 people/unit 100 gpcd
Med. Density

Residential 12 units/acre 2 people/unit 100 gpcd
High Density

Residential 25 unitgacre 2 people/unit 100 gpcd
Office & Special Design Density—dependent on water use
Institutional

Commercia Special Design Density—dependent on water use
Industrial Specia Design Density—dependent on water use

*gpcd—qgallons per capita per day

9.4 Facility Design

94.1 Capacity of Pipe. The Manning Equation shall be used to determine pipe
capacities. The design Manning’s (n) for al Pipe Materials.

“n” =0.013
9.4.2 Velocity within Pipe.
Min. at peak flow = 2 feet per second (fps)
Max. at peak flow = 14 feet per second (fps)
94.3 Approved Pipe Materials. Refer to Standard Specifications.
944 Force Main Minimum and Maximum Velocity.
The minimum force main velocity shall be 2 feet per second.

Suction and discharging piping for lift stations shall be sized so that
the maximum velocities do not exceed 5feet per second and 8feet
per second, respectively.

945 Size of Sewer Pipe. No gravity sanitary sewer to be maintained by the City
shall be less than 8" diameter. Minimum size of building sanitary sewer stubouts
shall be 4" diameter. All sanitary sewer services other than single-family residential
units (example: commercial, industrial, office, multi-family, etc.) shal be a
minimum of 6" diameter. No private latera sewer shal be less than six inches in
diameter, however, eight-inch diameter sewers are recommended. Six-inch diameter
pipe may be used as private lateras where there are relatively low flows, a small
number of people to be served, future extensions are not anticipated, and the sewer
is capable of handling the design flows. The justification for using the six-inch pipe
shall be provided by the design professional in writing. The possibility of cleaning
problems shall be identified by the design professional and accepted by the
devel opment.
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9.4.6 Depth of Sewer. Gravity sewers shall have a minimum depth of 7 feet
where practical. They shall be deep enough to serve all basements, designed with a
2 percent grade on building sewers (absolute minimum of 1 percent). They should
be well below the frost line at all points and lower than any water lines placed in the
same street. Insulation shall be required above the sanitary sewer where the
dimension from the finished grade elevation to the top of the pipe is 5 feet or less.
(See the Standard Plates for pipe insulation details.) Risers on service stubouts shall
be provided for sewers greater than 12 feet deep as measured at the building line.
Maximum depth of sewer shall not exceed the depth recommended by the pipe
manufacturer.

9.4.7 Alignment of Sewers. Sewers less than 24" diameter shall be straight
between manholes with the following one exception: In subdivisions where street
layouts are such that a straight alignment is not practical, sewers may be cuved. The
curvature must be concentric with the curvature of the street. The radius of curvature
shall not be less than 200 feet for 8 inch diameter pipe. The pipe manufacturer’s
recommended maximum deflection may not be exceeded.

9.4.8 Physica Requirements.
1.  Minimum Manhole Diameter—48 inches

2. Maximum Manhole Spacing

Diameter of Sewer Distance
8" to 15” 400 feet
18" to 30" 500 feet
Over 30" 650 feet

Note: Exceptions will be permitted within a development; however,
said exceptions shall not be for nore than 5 percent of the manholes
in the development. Said exceptions shall not exceed 6 percent of the
above distances.

3. Minimum Grade. Sewers shall have minimum grade sufficient to
maintain 2fps at peak flow. For low flow lines where feasible, a
minimum grade of one percent shall be used. Minimum grade on
building sanitary sewer stubouts shall be one percent.

4.  Minimum Manhole Drop

Same pipe size—0.10 feet
Change in pipe size—match 0.8 depth point of al lines as a
minimum, and match tops of pipes whenever possible.

5.  Maximum Manhole Drop

Without drop connection—1.5 feet as measured from invert to
invert.
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6. Manhole Covers. For approved types of manhole covers, refer to
Standard Specifications. If the possibility of surface runoff cannot be
avoided, a solid manhole cover, having an integral self sealing type
gasket that can be bolted closed, must be used.

All manholes located outside dedicated street rights-of-way shall be
designed and constructed with a bolt down-type cover, having an
integral self sealing type gasket, and the manhole ring shall be bolted
to the manhole cone unless otherwise directed by the City Engineer.
Bolt down type covers may be required in other locations as directed
by the City Engineer. A note shall be added to the construction plans
indicating where the bolt down covers are required. Manhole markers
shall also be used for al manholes outside dedicated street right-of-
way. (See Standard Plates.)

7. Access to Manholes. Manholes outside the street right-of-way shall
be subject to the acceptance of the City Engineer. Manholes located
outside of the street rights-of-way must be located in areas which
allow direct access by maintenance vehicles.

8. Industrial Sewer Monitoring Facility. Any new building constructed
or proposed to be constructed in an industrially zoned area with a
floor space of greater than 5,000 square feet, and with a water meter
size of greater than 3/4 inch and projected process wastewater flow
greater than 5,000 gallons per day, or if otherwise required by the
City Engineer, shall install a sewer monitoring facility prior to find
building inspection approval. The monitoring facility shall normally
be situated outside of the building on the user’s premises. If the
industrial user’'s service line ties into an existing city manhole and
such manhole allows for safe sampling and isolation of the industrial
user’s discharge, the City Engineer may allow said manhole to serve
as the industrial user’s monitoring facility.

9. Crossings. Sanitary sewer crossings of storm swers shall have no
less than 6 inches of clearance. Specia structural support and
insulation will be required if there is less than 18 inches clearance.
(See the Standard Plates for details) The minimum horizontal
clearance shall be 2feet. Clearance refers to the distance from the
outside of the sewer pipe to the outside of the storm sewer pipe.

Sanitary sewer crossings of other utilities shall be done in accordance
with Ten States Standards, State of South Dakota standards, and
Standard Specifications and Standard Plates.

10. Standard Plates. See Standard Specifications and Standard Plates for
such details as manholes, drop connections, risers and other
appurtenances.
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11.

12.

13.

14.

All manholes located on trunk sewers or lines 10 inches and greater
shall be constructed of a PVC T-Lock lined concrete, an approved
equal liner material or an approved equal manhole construction
material.

“Dead end” manholes on line segments shall be extended beyond the
midpoint of the last serviced lot.

Sanitary sewer lines ending at development phase boundaries that do
not terminate with a manhole shall be ended with a bell end section
of pipe and watertight plug. A one foot or less section of pipe with a
glued on cap inserted into the bell end of the pipe will be allowable as
a watertight plug. Couplings will not be alowed for this type of
connection unless there is a change in pipe material.

Private sewer service cleanrouts will not be allowed in the public
right-of-way. All cleanouts shall be protected with approved cover
protection (see Standard Plates).

949 Sawer Services.

9491

Regular Services.

1. Each structure shall be served by a separate service line
connected to a public or private sanitary lateral sewer.
The service should be perpendicular to the lateral sewer
line in the public right-of-way. Single-family attached
housing (twin homes, duplexes, etc.) will be required to
have separate services for each living unit. The service
for each living unit shal not be located under the
property of the adjacent living unit.

2. Sewer services must meet all the requirements of the
Standard Specificationsand Standard Plates.

3. All platted lots of a proposed subdivision are to front on
and have a separate sewer service to a public sanitary
sewer main without crossing any adjacent properties.
Additional sewer services will be required for each
additional principal structure on agiven lot.

4. Sewer services across one lot to provide service to an
adjacent lot in a proposed subdivision, may be approved,
provided that all of the following conditions are met:

a. Proposed subdivision does not exceed two lots.

b. A private utility easement 20 feet in width is
provided across the burdened lot (to be occupied by
sawer service only).
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c. The City Engineer’s Office determines that a sewer
main extension will not be necessary to perpetuate
the system and in al likelihood no future
development of abutting properties will benefit
from amain extension.

9.4.10 Sewage Lift Stations. The Standard Specifications and Standard
Plates for sewage lift stations shall be used for all stations unless a separate
design is determined necessary by the City Engineer. Each pumping station
shal be provided with a minimum of two pumps, each having a capacity
sufficient to pump the peak design flow.

Temporary lift stations with reduced design requirements may be
considered by the City Engineer where future trunk sewers are planned to
eliminate the need for the station within five years from the installation date of
the lift station.

No sanitary sewage shall be alowed to be discharged into a newly
constructed lift station wet well until final completion is made and notification
is made by the City assuring operation responsibilities.

9.4.10.1  Specific Equipment Required. The sewage lift station shall be
supplied with, but not be limited to, the following specific items:

Separate Dry Well and Wet Well (Wet Well may by
written approval of City Engineer have submergible
pumps)

Flow Meter

Secondary Power Supply—Engine Generator System
Automatic Transfer Switch for the Secondary Power
Supply

Variable Frequency Drive (VFD) for All Motors Greater
Than 30 Horsepower—The requirement for VFDs may be
deleted if it is determined unnecessary by the City
Engineer.

9.4.10.2 Wet Well Design. The wet well design shall be coordinated with
pump sizing in order to avoid frequent on/off cycling of the pumps. To prevent
septicity, inflow into the wet well without pumping should not exceed
approximately 30 minutes.

Cycle time is the total time between starts of an individual pump and can
be determined by comparing the volume between the “on” and “off” levelsin
the wet well with the pump capacity. Cycle time is computed as follows:

Where:
CT = Cycle Time (minutes),
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V = Wet Wdl Volume between On and Off Levels
(gallons),

D = Rated Pump Capacity (gallons per minute), and
Q = Wet Well Inflow (gallons per minute),
CT =VI/(D-Q) +VIQ

With a given wet well volume and pumps of uniform pumping rate,
minimum cycle time will occur when the rate of inflow is equal to one-half of
the discharge rate of the individual pump under consideration and the formula
for cycle time simplifies to CT = 2V/Q = 4V/D. An effective wet well volume
of at least 2.5 times the discharge rate of the pump is required.

The operating volume of the wet well shall be designed to provide the
following maximum motor starting times at the design pumping rates.

Motor Size, hp Maximum Motor Starting Times
0-25 6 starts per hour
26- 35 5 starts per hour
36 - 60 4 starts per hour

9.4.10.3  Pump Design. The operating speed of the pumps shall not exceed
1800 rpm. The test sphere minimum diameter shall be no less than three inches
in diameter. The minimum suction and discharge diameter shall be no less than
four inches in diameter.

9.4.104  Engine Generator Design. The engine generator shall be designed
to operate each pump simultaneously but start each pump separately. If more
than two pumps are used, the engine generator shall be designed to start the
pumps necessary for the firm pumping capacity of the station simultaneoudly. It
shal be at the City Engineer’'s discretion to change the generator sizing
requirements when the size of the lift station warrants it. The engine generator
system shall be a 4-cycle water-cooled type. The generator shall be supplied
with an automatic transfer switch. An enclosure for the automatic transfer
switch shall be supplied and sized large enough to contain the station on/off
switches, telephone termination boxes and other necessary controls. The
generator shall be supplied with all accessories which make it a complete
operating system.

9.4.105  Power Supply. The power supply shall be 240 volt, 60 Hz, 3 phase
unless 480 volt power supply is required and/or available. However, where
supply is not available power supply may be 1 phase with written approval
from the City Engineer.

9.4.10.6  Access Road to the Lift Station. An access into the lift station will
be required and shall be shown on the construction drawings. The access road
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shall meet minimum thickness and materials standards for streets. The
surfacing used shall be asphalt or concrete.

9.4.10.7  Lift Station Site Fencing. A fence shall be required and constructed
around the perimeter of the lift station generator. The City Engineer shall
determine if a fence is required around the entire site. The fence shall be as
detailed and specified in the Standard Plates.

9.5 Sanitary Sewer Easements

Sanitary sewer easements shall be obtained for al sanitary sewers located on private
and public property. Sanitary sewer easements shall have a minimum width of
twenty (20) feet. In addition, temporary easements may be required for construction.

Sanitary sewer easements shall be accessible for City maintenance vehicles to drive
on to mantain the sanitary sewer. All manholes shall be accessible to Ciy
maintenance vehicles. If determined necessary by the City Engineer, the area over
the sanitary sewer shall be benched to provide an access trail along the line and/or to
the manholes.
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Chapter 10
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Chapter 10
Water Mains
10.1 Genera

10.1.1 This Chapter sets forth the design and technical criteria to be used in the
preparation of all water main plans. Where design information is not provided
herein, the following standards (most current edition) shall be used:

1. “Recommended Standards for Water Works Great Lakes-Upper
Mississippi River Board of State Sanitary Engineers” (Ten State
Standards)

Requirements and Standards of the State of South Dakota.
American Water Works Association Standards.

South Dakota State Plumbing Code.

a A w DN

Uniform Plumbing Code of International Association of Plumbing and
Mechanica Officials.

10.1.2 Where a conflict occurs between the above standards, the most restrictive
requirement shall apply.

10.1.3 The design for residential development shall be based on average daily flow
rate plus a minimum fire demand of 1200 gallons per minute and aresidual of 20 ps
at the most remote hydrant. The type and size of residertial buildings constructed
may dictate a higher fire demand. The 1SO fire flow formula should be checked for
demand. Designs for fire protection flow for multifamily, commercial and industrial
development will be reviewed on an individual basis depending on type of building
construction used.

10.1.4 Arteria or feeder mains, 12-inch diameter or larger, will be located on mile
roads. Wherever possible, they shall also be located on half-mile roads, but never
more than 3000 feet apart.

10.1.5 Minimum size water main shall be 8inch diameter, except that dead end
water mains less than 500 feet in length may be 6-inch diameter. Dead-end mains
longer than 500 feet shall be 8-inch diameter.

10.1.6 Water mains on cul-de-sacs must terminate with a fire hydrant on tre lot line
nearest where the turnaround begins. A four-inch water main shall be placed from
this hydrant to the end of the turnaround.

10.1.7 Depth of cover shall be 6-feet minimum. Where a dip must be placed in a
main in order to pass under another utility, the length of the deeper main shall be
kept to a minimum, and bends shall be used to effect the desired offset. The existing
main may be lowered in place, if this method is practical and acceptable to the City
Engineer.
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10.1.8 Hydrostatic tests shall be required in accordance with requirements of the
Standard Specifications before acceptance.

10.1.9 Mains shall be located so as to best conform with the layout of existing
facilities. In streets where no pattern has been established, mains shall generaly be
located ten (10) feet to the north or west of the center line. A minimum horizontal
separation of ten (10) feet shall be provided between water mains and sanitary and
storm sewers except as alowed in the Ten States Standards and as noted in Chapter
4 of the Standard Specifications.

Water mains shall be at least twenty (20) feet away from buildings and under paved
areas whenever possible. Water mains will not be allowed under buildings and must
be encased under enclosed walkways and tunnels.

10.1.10 Finish grades for al hydrants shall be shown on the plans.
10.2 Fire Hydrant Location

10.2.1 Fire hydrants shall be spaced such that they will be not more than 300 feet
from the farthest corner of any proposed building.

10.2.2 Spacing of hydrants around multiple family, commercial, or manufacturing
establishments shall be considered individual cases and shall be determined by
consultation with the City Engineer.

10.2.3 Generaly, hydrants shall be located on the road right-of-way 2 feet from the
back of curb and on alot line whenever possible.

10.2.4 Fire hydrants shall be installed on the end of al dead-end mains except as
noted in Section 10.1.6.

10.2.5 For commercial construction, fire hydrants shall be located at least 25 feet
from the exterior wall of any masonry building and at least 50 feet from any exterior
wall of frame or equivalent construction, including brick and stone veneer.

10.3 Gate Valves

10.3.1 In genera, gate valves on cross connecting mains shall be located so that no
single break requires more than 800 feet to be out of service, and on feeders
12 inches or larger, gate valves shall be spaced not more than 1/4 mile apart. Gate
valves shall be arranged so that any section can be isolated by closing not more than
four gate valves, with a maximum of 30 residential lots out of service.

10.3.2 Gate valves shall generadly be located such that they will not be in the
sidewalk line or in driveways.

10.3.3 All gate valves shall be installed with valve boxes.

10.3.4 Valves shall be placed on all dead-end mains for future extension, unless no
services are planned and chlorination can be redone without interruption to anyone.
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10.3.5 Perpendicular connections of new mains to mains in service shall be provided
with atapping valve and box.

10.3.6 Gate valves and curb stops for fire lines and domestic services shal be
installed at least 20 feet away from the building. If the domestic service comes off of
the fire line, both lines must have a shut off valve after they separate.

10.4 Meters

10.4.1 Water meters will be furnished by the City of Tea and shal be installed by
the city at the user’s cost. Ownership of the meter will remain with the City of Tea.

10.4.2 Master meters for main line metering of industrial and commercial complexes
shall be subject to the approval of the City of Tea. Authorization must be obtained
from the City of Tea Water Department to allow the use of a master meter in lieu of
individual meters. The meter shall be installed in an approved vault or an approved
heated and ventilated above- grade enclosure.

10.5 Backflow Prevention

All lawn sprinkler and irrigation systems shall be equipped with suitable backflow
preventer in compliance with the Uniform Plumbing Code, where they are connected to
the Municipal Water Supply System.

10.6 Specia Requirements for Automatic Sprinkler Fire Protection Systems

Sprinkler systems directly connected to public water supply mains only, with no other
physical connections to or for any supplemental water supplies, will not require backflow
prevention, provided no antifreeze or other additives of any kind are used and the
sprinkler system drains to the atmosphere.

Sprinkler systems directly connected to public water supply mains and also having
supplemental supplies of nonpotable water, or being located within 1000 feet of a body of
water, shall be isolated from the public water main by an approved double check valve
assembly or backflow preventer such as those manufactured by Watts or Beco or equal.

Sprinkler systems directly connected to public water supply mains which incorporate an
elevated storage tank for fire protection only shall be isolated from the public water main
by double check valves.

10.7 Service Lines

Not more than one consumer shall be supplied from each service line. Each separate
account requiring a separate meter shall also require a separate service line. Side by side
duplexes, triplexes and town houses shall have a separate account and a separate service
line for each unit. The service lines shal be located on the individual consumer’'s
property whenever possible. Easements shall be obtained where this is not possible.
Apartments and over/under duplexes, triplexes, etc. do not need to be individually
metered and do not need separate service lines. Residential service lines shall be
constructed to the property line as a part of the street construction project. Commercial
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and industrial service lines may be constructed to the property line if the service line size
is known.

10.8 Materia Specifications
Material specifications are included in the Standard Specifications.
10.9 Manufactured Home Parks

New manufactured home parks will be allowed to have individually metered services if
the distribution system within the park is built to meet the Standard Specifications, the
Standard Plates and the Design Standards. Maintenance and access easements granted to
the city for the water main and the service lines to the curb stop are also required. If
individually metered homes are not desired, a meter pit is required for each water main
entrance into the park. If a meter pit is used, the distribution system within the park will
be considered private and will not be maintained by the City.
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Drainage |mprovements
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Chapter 11

Drainage |mprovements

11.1 Requirements for Storm Drainage Plans
1111 Generdl
The following criteria shall be utilized in the analysis of the drainage system.

a Runoff analysis shall be based upon proposed land use, and shall take into
consideration all contributing runoff from areas outside of the study aress.

The analysis of storm runoff from existing developed areas lying outside of
the study area shell be based upon present land use and topographic features.

All undeveloped land lying outside of the study area shall be considered as
fully developed based upon the Tea Comprehensive Plan. Whenever the
future land use of a specific undeveloped area cannot be accurately predicted,
the average runoff coefficient to be used in said area shall not be less than
0.50 for the Rational Method runoff coefficient or an approved equivalent
value for any other method, Table 11.1 (Appendix).

b.  The probable future flow pattern in undeveloped areas shall be based on
existing natural topographic features (existing slopes, drainage ways, €tc.).

C. Average land slopes in both developed and undeveloped areas may be used in
computing runoff. However, for areas in which drainage patterns and slopes
are established, actual slopes and patterns shall be utilized.

d. Flows and velocities which may occur at a design point when the upstream
area is fully developed shall be considered. Drainage facilities shall be
designed to assure flows and velocities will not cause erosion damage.

e.  The primary use of streets shall be for the conveyance of traffic. The
computed amount of runoff in streets shall not exceed the requirements set
forth in these Design Standards.

f. The use of on-site detention, detention within the development or detention in
a drainage basin of which the development is part may be required. See the
Subdivision Ordinances regarding drainageways and detention pond right-of-
way dedication.
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s} The changing of natural drainageway locations will not be approved unless
such change is shown to protect against unreasonable hazard and liability,
substantiated by thorough analysis.

h. The planning and design of drainage systems shall be such that problems are
not transferred from one location to another. Outfall points shall be designed
in such a manner that will not create flooding hazards.

I. Localized flooding information shall include the area inundated by the major
storm runoff.

J. The flow routing for both the minor and major storm runoff shal conform to
the master drainage plan. Drainage easements conforming to the City Master
Drainage Plan will be required and shall be designated on al drainage
drawings and subdivision plats.

k.  Approva will not be made for any proposed building or construction of any
type of structure including retaining walls, fences, etc., or the placement of
any type of fill material, which will encroach on any utility or drainage
easement or which will impar surface or subsurface drainage from
surrounding areas.

11.1.2 Minor and Mgor Design Storms

1 Urban areas generally have two separate and distinct drainage systems. One is
the minor system corresponding to the minor (or ordinary) storm recurring at
regular intervals. The other is the maor system corresponding to the major (or
extraordinary storm) which has a one percent probability of occurring in any
one year, called the 100-year storm event. Since the effects and routing of
storm waters for the major storm may not be the same for the minor storm, all
storm drainage plans submitted for approval shall be submitted in detail
identifying the effects of both the minor storm and the magjor storm.

a Minor Storm Provisions.

The minor storm drainage system shall be designed to provide
protection against regularly recurring damage, to reduce street
maintenance costs, to provide an orderly urban drainage system and to
provide convenience to the urban residents. Storm sewer systems
consisting of underground piping, natural drainageways, and other
required appurtenances shall be considered as part of the minor storm
drainage system.

b. Major Storm Provisions.
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The mgjor storm drainage system shall be designed to prevent major
property damage or loss of life. The effects of the mgor storm on the
minor drainage system shal be noted. The route of the major storm
shall be noted to assure an outlet to a designated major drainageway is
available.

11.1.3 Design Storm Calculations
1 Introduction

Presented in this section are the criteria and methodology for determining the storm
runoff design peaks and volumes to be used in the City of Tea for the preparation of
storm drainage studies, plans, and facility design.

2. Design Frequencies

The residential and commercial design storm return frequency shall not be
less than 5 years for the minor storm and 100 years for the magjor storm. The
industrial design return frequency shall not be less than 2 years for the minor
storm and 100 years for the major storm.

3. Design Rainfall
The design rainfall data to be used for the Tea area was obtained from the
Nationa Weather Bureau. The intensity-duration-frequency curves are
presented in Figure 11.1 (Appendix).

4, Rational Method

The Rationa Method may be used in both the minor and magor storm runoff
computations for basins that are not complex and generally have less than 100 acres.

The Rational Method is based upon the following formula:

Q =ClA (Equation 1)
Where:

Q = Peak Discharge (cfs),

C Runoff Coefficier,

I
A

Rainfal Intensity (inches’hour), and
Drainage Area (acres).

When using the Rational formula, an assumption is made that the maximum
rate of flow is produced by a constant rainfal which is maintained for a time
equal to the period of concentration of flow at the point under consideration.
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Theoreticaly, this is the time of concentration, which is the time required for
the surface runoff from the most remote part of the drainage basin to reach the
point being considered.

However in practice, the concentration time, T, is an empirical value that
results in acceptable peak flow estimates.

For basins that are larger than about 100 acres, and for complex basins that are
less, it is recommended that the design storm runoff be analyzed by other
methods approved by the City Engineer.

5. Time of Concentration and Travel Time

As discussed in this Section, T, the time of concentration, is the time it takes
for runoff to travel from the hydraulically most distant point of the watershed
to the point of interest within the watershed.

Trave time is the time it takes water to travel from one location to another in
awatershed.

In the application of the Rational Method, the time of concentration must be
estimated so that the average rainfall rate of a corresponding duration can be
determined from the intensity-durationfrequency curves in Figure1l.1
(Appendix).

Water moves through a watershed as sheet flow, shallow concentrated flow,
open channel flow, or some combination of these. The type that occurs is a
function of the conveyance system and is best determined by field inspection.
The minimum time of concentration shall be 15 minutes,

a. Sheet Flow

Sheet flow is flow over plane surfaces. It usually occurs in the
headwater of streams. With sheet flow, the friction value (Manning’s n)
is an effective roughness coefficient that includes the effect of raindrop
impact; drag over the plane surface; obstacles such as litter, crop ridges,
and rocks; and erosion and transportation of sediment. These n values
are for very shalow flow depths of about 0.1 foot or so. Table 11.2
(Appendix) provides Manning's n values for sheet flow for various
surface conditions.

For sheet flow of less than 300 feet, use Manning's kinematic solution
(Overton and Meadows 1976) to compute Ti:

T =( 0.)%%7 SQL)O'S (Equation 2)
P2)™ s
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Where:

Ty = travel time (hr),

n = Manning s roughness coefficient, Table 11.2 (Appendix),
L = flow length (ft),

P, = Two-year, 24-hour rainfall (in) = 2.7 inch for our area, and
s = dope of hydraulic grade line (land slope, ft/ft).

This simplified form of the Manning’s kinematic solution is based on
the following: (1) shallow steady uniform flow, (2) constant intensity of
rainfall excess (that part of a rain available for runoff), (3) rainfall
duration of 24 hours, and (4) minor effect of infiltration on travel time.

Limitations

Manning’s kinematic solution should not be used for sheet
flow longer than 300 feet. Equation 2 was developed for use
with the four standard rainfall intensity-duration relationships.
South Dakota is a Typell intensity-duration relationship, as
defined by the Soil Conservation Service (SCYS).

In watersheds with storm sewers, carefully identify the
appropriate hydraulic flow path to estimate Tc. Storm sewers
generaly handle only a small portion of a large event. The
rest of the peak flow travels by streets, lawns, and so on, to
the outlet. Consult a standard hydraulics textbook to
determine average velocity in pipes for either pressure or
nonpressure flow.

The minimum T; used in Technicd Release-55 (TR-55)
Urban Hydrology for Small Watersheds is 0.1 hr (6 minutes).

b. Shallow Concentrated Flow

After a maximum of 300 feet, sheet flow usually becomes shallow
concentrated flow. The average velocity for this flow can be determined
from Figure 11.2 (Appendix) in which average velocity is a function of
watercourse slope and type of channel. Tillage can affect the direction
of shallow concentrated flow.

After determining average velocity from Figure 11.2, (Appendix), use
the following equation to estimate travel time for the shallow
concentrated flow segment:
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T. = L (Equation 3)

3600V
Where:
Ty = travel time (hr),
L = flow length (ft),
\% = average velocity (ft./sec.), and
3600 = conversion factor from seconds to hours.

C. Open Channel Flow

Open channels are assumed to begin where surveyed cross section
information has been obtained, where channels are visible on aerial
photographs, or where blue lines (indicating streams) gppear on United
States Geological Survey (USGS) quadrangle sheets. Manning's
equation or water surface profile information can be used to estimate
average flow velocity. Average flow velocity is usually determined for
bank-full elevation.

Manning’s equation is:

V = 149173 g (Equation 4)
n

Where:

V = average velocity (ft/s),
r = hydraulic radius (ft) and is equal to a/pw,
a= cross sectiona flow area (ft%),
pw = wetted perimeter (ft),
s = dope of the hydraulic grade line (channel
dope, ft/ft), and
n = Manning’s roughness coefficient for open channel flow.

Manning's n values for open channel flow can be obtained from
standard hydraulic textbooks. After average velocity is computed using
Equation4, T; for the channel segment can be estimated using
Equation 3, page 11.6.

6. Rainfall Intensity (1)
The intensity (1), is the average rainfall rate in inches per hour for the period

of maximum rainfall of a given frequency having a duration equal to the time
of concentration. After the design storm frequency has been selected, the
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rainfall intensity shall be obtained from Figure 11.1 (Appendix) using the time
of concentration calculated above.

7. Runoff Coefficient (C)

The runoff coefficient (C) represents the integrated effects of infiltration,
evaporation, retention, flow routing, and interception, all of which effect the time
distribution and peak rate of runoff. Table 11.1 (Appendix) presents the
recommended values of C for the various recurrence frequency storms. The values
are presented for different surface characteristics as well as for different aggregate
land uses. The coefficient for various surface areas can be used to develop a
composite value for a different land use.

1114 Sketch Drainage Plan

The Sketch Drainage Plan shall be submitted as part of the Development Sketch
Plan.

The purpose of the Sketch Drainage Plan is to identify any proposed drainage
concerns regarding the development. Approximate flow paths and existing
conditions will be provided. The Sketch Drainage Plan will provide information in
accordance with the City Master Drainage Plan.

1115 Developers Preliminary Drainage and Grading Plan

1.  The developer shall submit a drainage plan which complies with the City Master
Drainage Plan for the drainage basin(s) of which the development is included.
Scales as small as one-inch equals 500 may be used to show the entire devel opment.

2. Thefollowing information shall be included in the submittal:

a A route outlet map will be required. This map shall show how the drainage
from the proposed development will be transmitted to the nearest major
drainageway. The map shall show any existing structure(s) which may limit
the flow en route to the mgor drainageway. The route outlet map shall show
the drainage area upstream of the proposed development and the estimate of
flow under current conditions presently draining onto and through the
development.

b. Data for minor and major storm flows within the proposed development for all
drainage basins and sub-basins, as identified per the City Master Drainage
Plan.

C. Identification of drainage problems with proposed solutions to deal with the
problems within the development.
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d. Identification of downstream and upstream facilities as shown on the route
outlet map in accordance with the City Master Drainage Plan.

e Locations and size of proposed detention ponds as required by the City Master
Drainage Plan within the development shall be identified.

f. General locations and size of potential wetlands shall be identified.

g Any and al existing 100-year floodplains must be identified, as shown by
FEMA maps or the City Master Drainage Plan. The Assistant Director of
Building Services will provide needed FEMA maps.

h. Existing contours.

I. Location and size of existing open channels, bridges, culverts, storm sewers
and ponding areas, within the development.

J. Location of streets.

K. Identification of al drainage basins tributary to the development.

l. Drainage patterns within the proposed development.

m.  Provide adequate information as to the effect of the drainage pattern on
adjacent property. Provide survey data as required for adequate information.
Identify the storm water path to the major drainway.

11.1.6 Developers Final Drainage Plan

1. TheFina Drainage Plan shall be a detailed plan of the proposed development
phase, as defined per Subdivision Ordinance. It shall include detailed data for
al runoff within the proposed development phase, and detailed data for the
design of al drainage structures within the development phase.

2. Drawings and data (actual calculations may be required with submittal)
comprising of the Final Drainage Plan shall comply with Chapter 2--Submittal
Procedures, and shall include, but not be limited to the following information.
Scale will be 1 inch equals 100 feet maximum.

a Proposed contours, and arrows indicating drainage paths.
b.  Location and elevations of Bench Marks.
C. Property lines.

d.  Streets, names and grades.
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e Existing drainage facilities and structures, including existing roadside
ditches, drainage ways, gutter flow directions, culverts, etc. All
pertinent information such as size, shape, slope, location, etc., shall also
be included to facilitate review and approval of drainage plans. Flow
areas will be delineated.

f. Proposed storm sewers and open drainage ways, easement and right-of-
way requirements, including proposed inlets, manholes, and culverts.
General notes concerning erosion control and energy dissipation shall
be provided.

s} Proposed outfall point for runoff from the devel opment phase.

h. Routing and accumulative flows at various critical points for the minor
and major storm runoff.

I. 100-year flood level in al streetsin which the curb is overtopped during
the 100-year storm, for sump condition or other critical points.

B Identify 100-year flood elevations for major and lateral drainageways.
K. Inlet flow data.
l. Pipe flow data

m.  All flood plains, identified by FEMA maps, within the proposed
development phase.

n Location and size of potential wetlands.
0. Hydrological datafor each drainage area.

Areas

Watershed lengths, elevations, time of concentration

Rainfall intensity

Runoff coefficients

Projected land uses and existing physica features of areas
contributing runoff

Storm duration

Reference to City Master Drainage Plan for plan flows is
acceptable

8.  Runoff (Q) (Note: This list of criteria assumes use of Rational
Formula. If a different method is used, al relevant factors are to
be enumerated.)

agr®ODNE

No
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p. Major drainageways.

Alignments

Profiles including existing and proposed

"n" values (Manning)

Velocities

Soils analysis with a discussion of the proposed channel erosion
potential

6.  Froude number

aghhowbdE

g. Design recommendations

Dikes

Filling low areas

Provision of easements

Recommendations against building in certain areas
Provisions for onsite retention and detention
Other as appropriate for conditions

ouh~hwbdE

11.1.7 Existing Floodplain Map—Revisions

All submittals for floodplain revision must be reviewed and approved by FEMA or
their authorized agent. The City will not take responsibility for time, scheduling, or
cost involved in floodplain map revisions or letters of map amendments.

The developer is responsible for submitting all information to FEMA. Copies of all
information sent to, and correspondence with FEMA must also be sent to the
Assistant Director of Building Services.

11.1.8 Review by Other Agencies

All open channel construction and existing drainageway modifications will be
reviewed by the City and other appropriate county, state, or federal agencies.

11.2 Storm Sewers
11.21 Design Flow

For areas smaller than 100 acres, the Rational formula is acceptable to compute
runoff. For areas larger than 100 acres, the il Conservation Service method or
other acceptable computer applications shall be used. Computations for storm sewer
design and storm inlet designs shall be submitted on forms similar to those included
in these standards.
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11.2.2 Material and Installation

All construction shall be in accordance with the approved Standard Specifications
and Standard Plates for drainage improvements.

11.2.3 Location of Storm Sewers

1.  All public storm sewers shall be instaled in the public easement or right-of-
way. Storm sewer shall be placed as shown in Chapter 4. If storm sewer pipe
is placed on back lot lines or otherwise placed across private property, a
drainage easement is required provided the pipe is utilized to drain public
storm water. If the storm sewer pipe is to be used for private storm water
runoff, no easement is required.

a Placement

Storm sewer must be extended to the far edge of the platted subdivision
to be serviced, regardless of where the inlets are placed.

b. Easements

1.  All easements must be mutually exclusive for the City of Tea
Easements shall be identified as public utility and drainage
easements. Final Drainage Plans shall identify the type of
easement.

2. All drainage easements must be a minimum of 20 feet wide,
additional width for access may be required. The pipe shal be
placed only along the center of the easement, unless approved by
the City Engineer.

3. No landscaping except grass may be placed in the easement.

4, No permanent structure may be placed in the easement.

1124 Size

No public storm sewer shall be less than 12 inches in diameter. Trunk storm sewers
must be a minimum of 18 inches in diameter.

All changes in pipe size must occur at a manhole, inlet or junction box.
11.25 Depth

The minimum allowable sewer depth of cover shall be 18 inches.
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11.2.6 Pipe

Residential and commercia pipes shall be sized to carry a 5year flow. Industrial
pipes shall be sized to carry a 2-year flow. Hydraulics of the sewer shal be
analyzed. The hydraulic gradient shall remain below the gutter or ground surface
elevation to prevent overflow.

Storm sewer pipe shall be reinforced concrete unless otherwise approved by the City
Engineer. In certain cases the designer may wish to specify one type of pipe for a
certain purpose, in which case no adternate should be given. The “class’ of
reinforced concrete pipe shall be shown on the plans.

Storm sewer pipe made of other materials such as polyethylene may be approved by
the City Engineer for private development storm sewer or storm sewer to be
installed outside the public right-of-way.

Coefficients of roughness, “n,” for use in the Manning formula as listed below shall
normally be used:

Type of Pipe “n’
Concrete 0.013
Polyethylene 0.010

11.2.7 Velocity

The minimum allowable velocity in a storm sewer shall be 3 feet per second (fps).
The maximum velocity shall be 15 fps.

11.2.8 Pipe Strength
Pipe specified shall meet AASHTO HS-20 loadings.
11.2.9 Alignment

Sewer shal be ingtalled with a straight alignment between structures with the
following two exceptions. In locations where layouts are such that a straight
alignment is not practical, sewers may be curved. The curvature must be concentric
with the curvature of the street. The pipe manufacturer’s recommended maximum
deflection angle shall not be exceeded. Storm sewer bends will be shown as
required. The City Engineer may require a structure instead of a bend.
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11.2.10

Separation

Storm sewer crossings of the water main will be performed in accordance with
the Standard Specifications. Water main will be instaled at least ten feet
horizontally from any storm sewer. Exceptions will be allowed based on street
width as per Chapter 4 of these standards.

Crossings of water main and storm sewer will have a minimum of 18 inches
clearance between the outside surface of the pipes.

2.

11.2.11

Storm sewer crossings of sanitary sewer shall be performed in accordance
with the Standard Specifications.

Sanitary sewer shall be installed at least two feet Forizontally from any storm
sewer.

Crossings of sanitary sewer and storm sewer will have a minimum of six
inches clearance between the outside surface of the pipe. Crossings that have
less than 18 inches of clearance will be structurally supported.

Ground Water Barriers

When there exists a possibility that ground water may be diverted and follow the
path of the new sewer, ground water barriers shall be constructed in adequate
numbers to prevent ground water migration along sewer trenches.

11.3 Storm Sewer Appurtenances

11.31

Junction Boxes
Location

Trunk storm sewer is defined as any storm sewer 18 inches in diameter or
larger that is used to convey storm water from two or more inlets.

Lateral storm sewer is defined as the storm sewer that connects to the trunk
sewer system. Minimum lateral storm sewer pipe shal be 12 inches in
diameter.

Structures shall be required when trunk line storm sewers intersect.
Pipe Tee-Sections may be used to connect a lateral storm sewer to the trunk

storm sewer when the lateral length between the Tee-Section and a structure is
75 feet or less.
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Field connections to connect a lateral system to the existing trunk storm sewer
system, as described in the previous paragraph, will only be permitted if
conditions prohibit the installation of a structure, as determined by the City
Engineer.

Bends may be used along the trunk system between structures when curvature
alignment requires the bend and the maximum spacing between structures has
not been exceeded. The City Engineer's Office may require a structure instead
of abend.

For 18-inch diameter storm sewer, the maximum total bend or curvature allowed is 22.5 degrees.
For 24-inch diameter storm sewer and larger, the maximum single bend allowed is
45 degrees. If more than one bend is required due to alignment curvature, the
maximum angle per bend is 7.5 degrees. Maximum total curvature is 90 degrees for
24-inch RCP and larger.

Structures shall be ingtalled at the upper end of each line, at changes in grade,
sze, curvature or alignment, and at distances not greater than: 400 feet for
sawers 15 inches in diameter or less; 450 feet for sewers 18 inches and 21
inches in diameter; and 500 feet for sewers 24 inches in diameter and larger.

Structures must be located in areas which alow direct access by maintenance
vehicles.

2. Flow Channels

When there is an increase in sewer size of a smaller sewer connected with a larger
one, the invert of the smaller sewer must be raised to maintain the same energy
gradient. An approximate method of doing thisis to place the 0.8 depth point of both
sewers at the same elevation or to match the crown of the pipe. Structures that have
adirection change of flow shall have a minimum 0.1 foot drop between the inverts.

Drop manholes shall be avoided whenever possible.
11.3.2 Outlets
1.  Where a storm sewer discharges into a natural channel or irrigation ditch, an
outlet structure shall be provided that will blend the storm sewer discharge
into the natural channel flow in such a way as to prevent erosion of the bed or

banks of the channdl.

2. When the discharge velocity is low, or subcritical, the outlet structure may be
one of the following:

a Flared end section
b. Head wall
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C. Wing walls

3. If the discharge velocity is high, or supercritical, prevention of erosion of the
natura channel bed or banks in the vicinity of the outlet may require an
energy dissipating structure.

4.  All outlets shall have an apron consisting of one of the following:

a Rip rap with geotextile fabric base
b.  Concreteslab
C. Other approved methods

11.3.3 Inlets
1. Introduction

A storm inlet is an opening into a storm sewer system for the entrance of surface
storm runoff. There are three types of inlets. curb opening, grated and combination.
In addition, inlets may be further classified as being on a continuous grade or in a
sump. The term “continuous grade’ refers to an inlet so located that the grade of the
street has a continuous slope past the inlet and therefore ponding does not occur at
the inlet. The sump condition exists whenever water is restricted to the inlet area
because the inlet islocated at alow point. A sump condition can occur at a changein
grade of the street from positive to negative or due to the crown slope of a cross
street when the inlet is located at an intersection.

2. Inlet Standards

Acceptable inlets for public streets shall be Type | curb opening or Type Il
combination. Curb opening inlets shall be used at true sumps or at sumps formed by
crown dope of cross section at the intersection. Either curb opening type or
combination inlets may be used on continuous grade. Grated inlets may be used for
parking areas and open fields or other applications subject to approval by the City
Engineer.

Reduction factors shall be applied to the theoretical calculated capacity of
inlets based upon their type and function. The reduction factors compensate
for effects which decrease the capacity of the inlet such as debris plugging,
pavement overlaying, and in variations of design assumptions.

The alowable capacity of an inlet shall be determined by applying the
applicable reduction factor from Table 11.3 (Appendix) to the theoretical
capacity as presented in the following sections.
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The size of outlet pipes from storm water inlets shall be based upon the
theoretical capacity of the inlet, but shal not be less than 12 inches in
diameter.

3. Curb Opening Inlet Hydraulics

A curb opening inlet may operate under two different conditions of flow: 1)
free flow conditions under which a free water surface is continuous into the
inlet, or 2) submerged conditions, in which the inlet functions as an orifice.
The continuous grade design procedures described herein assume that the
inlets will be designed to operate under the free flow condition, since the
gutter flow depth required to submerge the inlet is greater than the allowable
Street capacity.

The inlet dimensions evaluated herein are the standards used for Type | and 11
inlets.

4, Sump Condition

Presented in Figure 11.3 (Appendix) is a capacity nomograph for sump
condition with a gutter depression at the inlet. This chart is an adaptation of a
Bureau of Public Roads chart and is applicable to both the free flow and the
submerged cases.

5. Continuous Grade

For the “continuous grade’ condition, the capacity of the inlet is dependent upon
many factors including gutter slope, depth of flow in the gutter, height and length of
curb opening, street cross slope, and the amount of depression at the inlet. In
addition, all of the gutter flow will not be intercepted and some flow will continue
past the inlet area (“bypass’). The amount of bypass must be included in the
downstream drainage facility evaluation as well asin the design of the inlet.

Inlet size and spacing is dependent upon the allowable use of streets for handling
storm runoff. Section11.6, page 11.22, of this chapter will address pavement
encroachment and provide criteria for the maximum width of spread (W) as
addressed below.
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When the allowable pavement encroachment has been determined, the theoretical
gutter capacity for a particular encroachment can be determined by the use of
Figure 11.4 (Appendix). To further simplify computations, Figure 11.5 (Appendix)
is provided to enable direct determinations for various street sections. Figure 11.4
(Appendix) as well as the charts for inlet capacity provided in the Appendix of these
standards will assist the designer in solving for the capacity of an inlet on a
continuous grade. The procedure for properly sizing and determining inlet spacing is
as follows:

a.  After the design has determined a total runoff discharge (Q) flowing
upstream of the inlet, enter Figure11.5 (Appendix) for design Q and
extend a vertical line down to intersect with the longitudinal gutter
dope (Sy). Extend a horizontal line from the point to the cross dope (Sx)
of the street being studied and extend a vertical line down from this
point to the width of spread (W). The depth of flow (D) at the curb may
also be determined if the vertical line intersecting the cross slope (S¢) on
the lower portion of the graph is extended horizontally to intercept the
depth at the curb.

b.  Select the appropriate capacity chart from the Appendix for the type of
inlet (Type | or Il), street cross dope (Sx) and longitudinal gutter slope

(S0)-

C. Type | inlets: Enter the chart for the inlet length selected. Extend a
vertical line up to intersect the curve for the width of spread (W)
determined in Step 1 and extend a horizonta line from this point to the
inlet intercept ratio (Qi/Q).

Type Il inlets: Enter the chart for the width of spread (W) determined in
Step 1. Extend a horizontal line across to intersect the line for the
longitudinal gutter slope (S,) and extend a vertical line from this point
to the inlet intercept ratios (Qi/Q).

d. Multiply the inlet intercept ratio (Qi/Q) determined in Step 3 times the
total discharge (Q) carried by the gutter, yields the quantity of water
being intercepted by the inlet (Qi). For Type | inlets, the designer may
want to repeat Steps 3 and 4 for other lengths of inlets.

After the theoretical capacity has been determined as outlined above, capacity
reduction factors must be applied as listed in Table 11.3 (Appendix). The
designer will need to choose which type of inlet is most effective based upon
both hydraulic and economic considerations.
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Capacity of Grated Inletsin Sump

As previoudly noted, grated inlets may be used for parking areas and open fields or
other areas subject to approval by the City Engineer. The design procedure
presented in the following section is based upon the assumption that the grated inlet
is clear from debris and is operating at its maximum efficiency.

For a grated inlet operating under sump conditions, the reduction factors of
Table 11.3 (Appendix) shall be applied.

Under sump conditions a grated inlet acts essentially as a series of orifices. Design
charts indicate that the application of the orifice formula to the clear opening of the
inlets gives satisfactory capacities for a clean inlet. Figure 11.6 (Appendix) shows
the results of the tests. The head used shall be determined by the allowable depth of
ponding for the installation at the design storm frequency.

11.4 Culverts
114.1 Genera

Culverts may be of any shape and construction as required by existing topographic
features,; provided, however, the size, location and type of construction of culverts
shall be subject to acceptance by the City Engineer’s Office.

Culverts within the major drainageways, as outlined in the Tea Stormwater Master
Drainage Plan, that are under arterials or railroads shall have sufficient capacity to
pass al of the runoff from the 100-year storm considering 20 percent of the inlet
plugged, for pipes under 48" diameter.

For all other streets, culverts must be designed to convey a minimum of 10-year
flow with no street overtopping and must be large enough so that the 100-year flow
over the top of the road does not exceed 18 inches in depth above the invert of the
gutter.

11.4.2 Design Criteria
1.  Thefollowing design criteria shall be utilized for al culvert design:

a The culvert including inlet and outlet structures shall properly take care
of storm water flow, bed-load and debris at all stages of flow.

b. Inlets.  Culvert inlets shall be designed to minimize entrance and
friction losses. Inlets shall be provided with either flared-end sections or
head walls with wing walls. Projecting ends will not be acceptable. For
large structures, provisions shall be made to resist possible structural
failure due to hydrostatic uplift forces.
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C. Outlets. Culvert outlets shall be designed to avoid sedimentation,
undermining of the culvert, or erosion of the downstream channel.
Outlets shall be provided with either flared-end sections or headwalls,
with wingwalls. Projecting outlets will not be acceptable. Additional
outlet control in the form of rip rap, channel shaping, dissipation
structure, etc., may be required where excessively high discharge
velocities occur.

d. Sopes. Culvert dopes shall be such that neither silting nor excessive
velocities and scour occur. Generally, the minimum slope of culverts
shall be limited to 0.50%.

e Hydraulic Design. Culverts shall be analyzed to determine whether
discharge is controlled by inlet or outlet conditions for both the initial
gorm discharge and the maor storm discharge. The value of the
roughness coefficient (n) used shall not be less than those specified by
documentation of the culvert manufacturer. Computations for selected
culvert sizes shall be submitted for review.

f. Minimum Allowable Size. The required size of the culvert shall be
based upon adequate hydraulic design analysis. In no case, however,
will approva be made for round culverts with less than 18 inches inside
diameter, or for arched or oval shaped culverts with spanrise
dimensions less than 24 inches x 18 inches nominal. Culverts 12 inches
or greater in diameter may be used for single-family residential access
drives.

The minimum height of a reinforced box culvert should be three feet to
facilitate cleanout and allow removal of forms during construction.

s} Multiple Culvert Installation. Where physical conditions dictate,
multiple culvert installations will be acceptable, provided the minimum
size of any culvert to be used shall not be less than the requirements set
forth above.

h. Structural Design. The structural design of culverts shall conform to
those methods and criteria recommended by the manufacturer of a
specific type of culvert dependent upon the type of bedding, the method
of installation, and the load.

I. Trash and Debris Deflector. When, in the opinion of the City Engineer,
debris accumulation for a particular drainageway appears to pose a
significant probability of culvert plugging, trash racks or debris
deflectors will be required.
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11.5 Open Channel Flow, Mgjor Drainageway
1151 Genera
See Figure 11.7 (Appendix) for design standards.

All channels will be designed with the five-year storm frequency and the 100- year
storm frequency considered.

Channels shal be designed in such a manner that flows at the critical depth and
supercritical flows are avoided.

If increased flows are proposed for any channel, protection as required shall be
provided for a natural channel. Channel protection will be designed to withstand
forces that attempt b overtop the channel banks, deteriorate the channel lining,
erode soils beneath the channel lining and erode unlined areas of the channel.

Concrete-lined channels with Froude number (Equation 5) greater than 0.8 shall be
reinforced with mesh or reinforcement steel. Subdrains to relieve hydraulic
groundwater pressure shall be installed in the concrete-lined channels. The concrete
channel shall be installed on a stable subgrade.

Fr= \Y (Equation 5)
(@yh™?
Where:
Fr = Froude number
V = velocity
g = acceleration due to gravity, 32.2 Ft/sec?
yh = depth, (area/surface width)

If the natural channel is disturbed, cannot remain in its origina state or design
computations indicate erosion potential, channel protection will consist of fabric and
rip rap or other accepted protection practice when concrete lining is not desirable.

All channels shall be designed with proper and adequate erosion control features.
When required, drops or check dams shall be installed to control water surface
profile slope.

Grass-lined channels or side slopes of concrete-lined channels will be seeded with a
mixture as set forth in these Design Standards.

Lateral drainageways without a low flow storm sewer will only be permitted with
the acceptance of the City Engineer.
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11.6 Street Flow Capacity
11.6.1 Genera

The criteria set forth herein will be used in analyzing and approving the adequacy of
streets as a function of the drainage system. Both the minor and 100-year storm
runoff must be considered and calculations showing such runoff at critical sections
shal be submitted. Street, curb and gutter, valey gutters, and curb cuts shall
conform to the Standard Specifications.
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11.6.2 Street Capacity for Minor Storms

Pavement encroachment for the minor design storm shall not exceed the limitations
set forth in the following table:

Allowable Pavement Encroachment

Depth of Flow foralr\]/lc! nor Storm Runoff
Street Classification Maximum Encroachment*
Local No curb overtopping. Flow may spread to crown of
Street.
Collector No curb overtopping. Flow spread must leave the

equivalent of one 10-foot driving lane clear of water
(one lane for two-lane street, two lanes for four-lane
street).

Arterials No curb overtopping. Flow spread must leave the
equivalent of two 10-foot driving lanes clear of
water; one lane in each direction.

Freeways No encroachment is allowed on any traffic lane.

*Where no curbing exists, encroachment shall not extend past
property lines.

The storm sewer system shall commence at the point where the maximum allowable
encroachment occurs. All residential and commercial storm sewers shall have the
capacity to carry a 5year storm within the pipe. All industrial storm sewer shall
have the capacity to carry the 2-year storm within the pipe.

When the allowable pavement encroachment has been determined, the theoretical
gutter carrying capacity for a particular encroachment shall be computed using the
modified Mannings formulafor flow in atriangular channel as shown in Figure 11.4
(Appendix). To simplify computations, graphs for particular street shapes may be
used as shown on Figure 11.5 (Appendix). An “n” vaue of 0.015 shal be used
unless special considerations exist.
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11.6.3 Street Capacity for Major Storms

The allowable depth of flow and inundated area for the major design storm shall not
exceed the limitations set forth in the following table:

Allowable Depth of Flow
and
Inundated Area for 100-Y ear Storm Runoff

Street Classification Allowable Depth and Inundated Areas

Loca and Collector Residential dwellings, public, commercial, and
industrial buildings shall not be inundated at the
ground line unless buildings are flood proofed. The
depth of water over the gutter flow line shall not
exceed 18 inches.

Arterial and Freeway Residential dwellings, public, commercial, and
industrial  buildings shal not be inundated at the
ground line unless buildings are flood proofed. Depth
of water at the street crown shall not exceed 6 inches
to allow operation of emergency vehicles. The depth
of water over the gutter flow line shall not exceed 18
inches.

1164 Cross Street Flow

Cross street flow can occur by two separate means. One is runoff which has been
flowing in a gutter and then flows across the street to the opposite gutter or inlet.
The second case is flow from some external source, such as a drainageway or
conduit, which will flow across the crown of the street when the conduit capacity
beneath the street is exceeded. The maximum allowable cross street flow depth
based on the worst condition shall not exceed the limitation stipulated in the
following table.
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Allowable Cross Street Flow

Street Minor
Classification Storm Runoff
Local 6-inch depthat crown or

in the valley gutter

Collector Depth of flow shall not
exceed 6 inches above
gutter flow line

Arterial None

Freeway None

11.6.5 Capacity Calculations

All theoretical flow capacities shall be reduced by the appropriate reduction factors

100-Year Design
Storm Runoff

18 inches of depth
above gutter flowline

18 inches of depth
above gutter flowline

6 inches or less over
crown

6 inches or less over
crown

as shown in Figure 11.8 (Appendix) to obtain allowable flow capacities.

11.6.6 Drainage Tract Requirements

All backward draining cul-de-sacs and sump streets are required to have a minimum
20-foot wide drainage easement shown on the plat for the purpose of conveying
drainage. The easement shall meet the applicable requirements for storm sewer

easements.

11.7 Detention Storage

11.71 Genera
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Detention ponds shall be designed and constructed at those locations identified in
the City Master Drainage Plan. The use of on-site detention is permitted at those
locations where the on-site drainage system cannot be tied into an existing drainage
system.

On site detention may be used if the development cannot provide adequate storm
sewer systems to achieve the required storm sewer standards.

11.7.2 Design Storm

Detention ponds along major drainageways as identified in the City Master Drainage
Plan shall be designed for a 100- year design flow.

11.7.3 Release Methods
Intermittent ponds shall drain completely.
Careful consideration must be given to the discharge of the surface release as to the
elimination of erosion potential, and the capacity of the downstream surface water
course. The release structure shall be designed to withstand the forces caused by the
structure being overtopped during a larger than design storm.

A stage (foot) versus release rate (CFS) curve must be provided for the release
structure.

11.7.4 Maximum Release Rate

The detention pond volumes and release rate shall be designed to accommodate
runoff generated by the development and post-developed upstream properties.

11.7.5 Storage Requirements

The minimum allowable detention storage shall be based on Equation6 for areas
less than or equal to 100 acres.
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S=15 _(Qo=Qr? xTc (Equation 6)

QD
Where:
S = Required storage (feet®),
Qp = Discharge (cfs) for developed areas,
Qr = Discharge (cfs) for predeveloped area, and
Tc = Time of concentration (seconds) for developed areas.
For areas larger than 100 acres, the area on the hydrograph above the ared's
predevel oped peak discharge shall be used to determine the required storage volume.
11.7.6 Maintenance Requirements

Detention ponds and similar areas, not required as a necessary part of the major
drainage system as outlined in the City Master Drainage Plan, may be accepted by
the City for maintenance only if such land provides another useful public service
such asapublic park or wildlife area.

All detention areas shall have a 30 foot wide access to a public right-of-way if they
are not located adjacent to a public right-of-way.

11.7.7 Adjacent Property Elevations

The property corner elevation of properties abutting a detention pond shall be one
foot above the 100-year design storm.

Recommended minimum ground elevations for homes abutting or affected by the
detention pond shall be two feet above the overflow eevation. Recommended
minimum ground elevation for homes abutting or affected by detention ponds will
be a minimum of four feet above the 100-year pond high water elevation if an
overflow system is not available or at an elevation that provides an additional 50
percent storage.

11.8 Reference Material

Hastead Quick TR-55.
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Appendix

Tables and Figures

\\Meierhen-3p75wy\Client Files\Tea Ordinances 2000\City of Tea, all chapters.doc
10/04/99



Table11.1

Runoff Coefficients for Rational Method

Land Useor Percent Storm Frequency, years

Surface Characteristics Impervious 5 10 100
Business:

Commercial Areas 95 .88 .90 .93

Neighborhood Areas 65 .65 .70 .80
Residential:

Single-Family 40 45 .50 .70

Multi-Unit (detached) 50 55 .60 75

Multi-Unit (attached) 70 .70 .70 .80

1/2 AcrelLot or Larger 30 40 45 .65

Apartments 70 .70 .70 .80
Industrial:

Light Areas 80 .80 .80 .85

Heavy Areas 90 .80 .85 .90
Parks, Cemeteries: 7 25 35 .60
Playgrounds: 13 .30 40 .70
Schools: 50 55 .60 75
Railroad Yard Areas: 40 45 .50 .70
Undeveloped Areas:

Historic FlorFlow Analysis 2 .20 .30 .60

Greenbelts, Agricultural

Offsite Flow Analysis 45 .50 .55 12

(when land use not defined)
Streets:

Paved 100 .88 .90 .93

Gravel 7 25 35 .65
Drives and Walks: 96 .87 .90 92
Roofs: 90 .85 .90 .90
Lawns, Sandy Soil: 0 10 20 50
Lawns, Clay Soil: 0 20 .30 .60
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NOTE: These Rational Formula coefficients do not apply for larger basins where the time-of-
concentration exceeds 60 minutes.
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Table11.2

Roughness Coefficients (Manning's n) for Sheet Flow

Surface Description nt

Smooth surfaces (concrete, asphalt,

gravel, or bare soil) 0.011
Fallow (no residue) 0.05
Cultivated soils:

Residue cover = 20% 0.06

Residue cover > 20% 0.17
Grass?

Short grass prairie 0.15

Dense grasses 0.24

Bermuda grass 0.41
Range (natural) 0.13
Woods?

Light underbrush 0.40

Dense underbrush 0.80

1The n values are a composite of information compiled by Engman (1986).

%Includes species such as weeping lovegrass, bluegrass, buffalo grass, blue grama
grass, and native grass mixtures.

3When selecting n, consider cover to a height of about 0.1 ft. Thisis the only part of
the plant cover that will obstruct sheet flow.
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Condition

Sump
Sump
Continuous Grade
Continuous Grade

Continuous Grade

Sump or
Continuous Grade

Table11.3

Reduction Factorsto Apply to Inlets

% of Theoretical

Inlet Type Capacity Allowed

Grated 50%
Combination 65%
Deflector  75%

Longitudinal Bar
Grate incorporating
recessed transverse
bars 60%

Combination 110% of that listed for
type of grate utilized

Curb Opening
L=3 80%
L=6 88%
L=8 90%
L =1092%
L =15'95%
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DESIGN DATA
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OFFICE OF THE CITY ENGINEER

exIG0X FALLS

J.0.

DRAWN BY: RRH C| ty

APPROVED BY:

CHECKED BY:
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Chapter 12
Erosion Control

Note says: replace with a short paragraph on adequate erosion control
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Chapter 13
Construction Plans
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Chapter 13

Construction Plans

13.1 General

Detailed reproducible plans, prepared by or under the direct supervision and
certified by a Registered Professional Engineer in the State of South Dakota,
shal be filed with the City Engineer for al work involved in public
improvement contracts. Detailed plams shall conform to the following
requirements.

13.2 General Plan Sheet Requirements

13.2.1 Plan Sheet Size. Prepare plans on sheets 11 inches by 17 inches in
size, except for specia layout sheets when specifically accepted by
the City Engineer. Review plans may be submitted on sheets
22 inches by 34 inches. The maximum width of any sheet shall not be
greater than 36 inches.

13.22 Names on Sheets. All persons designing, detailing and checking
plans shall legibly place their names on the plan sheets in aspace
provided for this purpose.

13.2.3 Title Block. A title block listing the name of the project, Owner and
Engineer aong with sheet title, date, sheet number, and space to
denote revisions. Title block shall go in lower right corner or right
edge of each sheet except the title sheet so as to be read from the
bottom or right side. Page numbers shall be in the lower right corner
of each sheet.

13.24  Precision and Detail. Plans shall be prepared with such precision and
in such detail as to be within the customary degree of accuracy for
work of this kind and so permit the convenient layout in the field for
construction and for other purposes. They shall also be of such
character as to provide for the production of an accurate estimate of
guantities for the several pertinent items of work to be performed in
the construction of the improvement.

13.25  Specia Provisions. Plans shall include special provisions for items of
work included in the plans which are not covered by the Standard
Specifications and accepted specia provisions of the South Dakota
Department of Transportation and the City of Tea as may be required
to properly cover the work contemplated by the plans. Specia
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provisions may be prepared on 8 1/2-inch by 11-inch paper and
bound with other bid documents.

13.3 Title Sheet
The following information shall be shown when applicable.
1 Project name and location.
2. Typeof project.

3. Small scae map showing project location. Plan and
profile sheet layout shall be shown on location map.

4, Index (A complete sheet index is to be shown).
5. File number (To be filled in by City Engineer’s Office).
6.  Engineer’s firm name and address.

7.  Acceptance Block—show acceptance block in lower right
hand corner with signature line for City Engineer.

Accepted:

City Engineer’s Office Date

8. Estimate of quantities (May be placed on second sheet).
Development plan shall contain utility quantities only.

0. Design Engineer’s certification, registration number, and date certified.

10. Genera Notes (Show al genera notes pertaining to construction. Include a
general note that project shall be constructed in accordance with the City of
Tea Standard Specifications.)

11. Legend (Define all symbols shown in the plans.)

12. Lega Description, including section, township, and range.
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13.4 Generd Information to be Shown on Detailed Plans

10.

11.

12.

13.

14.

15.

The following information shall be shown when applicable.
Construction limits.
Benchmarks.
Street names.
Right-of-way widths.

Removal of large trees, buildings, pavement, structures, or other features as
required.

Horizontal and Vertica Control. Alignment notes and benchmark
descriptions are to be located on the plan portion of the sheets. All vertical
control shall be based on NAVD 1988 vertical datum.

Lot and block numbers and subdivison name in new subdivisions.
Otherwise, show property addresses.

Lot dimensions (along rights-of-way or easements).
Show scale (usually 17 = 20" horizontal and 1" = 5" vertical reduced to 1” =
40 horizontal and 1" = 10" vertical) using a bar type diagram and standard

north arrow together. Show arrow on right hand side pointing to top or left
of shest.

Existing and proposed utilities—type, size, and location. (Show existing
features less prominently or dashed.)

Pavement widths.

Where stationing is continuous from one sheet to the next, the last station
on one sheet is to be the first station shown on the next. If possible locate
on the sheet to avoid “breaking” the plan and profile.

Existing trees, fences, waks, drainage structures, ditches, pavements,
buildings, and other obstacles or improvements that are in or near the work
area. (Show existing features less prominently or dashed.)

Survey line or reference line shall be shown on plan view.

Temporary and permanent easements.
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16.

17.

18.

19.

20.

21.

22.

23.

Special details and specia notes when required.
Plan view and profile shall line up whenever possible.

Symbols and abbreviations used on plans if different from those shown in
Standard Specifications or Standard Plates.

Any soils information available. (Show test hole locations on plan and
profile sheets.)

When it is required by the City Traffic Engineer, a traffic control plan shall
be shown onplans.

Other information deemed necessary by the Design Professional certifying
the plans.

Revision block showing description, date and by.

City standard drawings and details (may be omitted on development plan).

13.5 Street and Storm Sewer Plans

The following information shall be shown when applicable.

1.

2.

Show BEGIN STA. and END STA.

Storm sewer plans shall be shown on the same sheets as paving unless it is
amagor installation or a benefit district.

Match lines to other plan and profile sheets where they do not follow in
order in the plans such as at an intersection.

Horizontal curve data near curve or code for clarity if several are to be
shown or if the sheet is crowded. Show Point of Intersection (PI)
Station, D angle, degree, radius, tangent, length, and superele-vation, if any.
Show Point of Curvature (PC), Point of Intersection (PI), and Point of
Tangent (PT) station on the plan. For vertical curves show stationing,
length, and elevations of Point of Vertica Curvature (PVC), Point of
Vertica Intersection (PVI), and Point of Vertica Tangent (PVT). Also
show “K” vaue as defined in
A Policy on Geometric Design of Highways and Streets published by
AASHTO, latest English edition.

Drainage arrows designating direction of runoff.

\\Meierhen-3p75wy\Client Files\Tea Ordinances 2000\City of Tea, all chapters.doc

4/15/2002



6.  Stationing of paving projects will generally run from north to south or from
west to east so that the north arrow will point to the top or left hand side of
the sheet. Sewer stationing, when used, shall run from the lower end of the
project on the left of the sheet toward the higher end on the right.

7. New construction and information notes in accordance with standard
“Typical Notes.”

8.  Show profile of existing ground or proposed street high enough to allow for
storm sewer information and profile grades below. Show street profile
grade elevations every 25 feet, typical. Label the existing ground line and
show percent of grade on the new grade line (usually top of curb).

9.  Show profile flow line elevations on all inlets, catch basins, pipes, and
culverts. Show size, type, class (if necessary), and percent of grade on
storm sewer pipes.

10. Show intersection details to the extent necessary to insure proper horizontal
and vertical alignment. The following additional information is required:

a Spot elevations along center lines and along curb lines
extended through the intersection.

b. Drainage arrows showing direction of storm water
flow.

Additional geometric information may be required including key distances, stations,
angles, curve data and elevations necessary for design and staking.

11. Show typical sections as required including information on the following:

Shoulder slopes, backslopes, sideslopes

Paving widths, thicknesses and types

Lane widths

Pavement cross slopes

Sidewalks and slopes

Subgrades and paving treatment

Median details

Typical right-of-way lines

I. Other typical details of paving or grading sections as
appropriate not otherwise covered on the standard paving details.

S@ P a0oT

Typical sections may be waived for private development plans if it is a
standard section.

13.6 Sanitary Sewer Plans
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The following information shall be shown when applicable.
1.  Stationing, location and type of all manholes, intakes, or other structures.
Type of structures shall be in conformance with the Standard Specifications
and Standard Plates.

2. Details shall be shown for all structures that are not in accordance with City
of Tea standards.

3. Plan and profiles of all sewer lines (including existing ground profile and
proposed finished grade profile).

4.  Size, length, and grade of sewers.

5.  Type of pipe materias and strengths (if necessary).

6. Invert elevations at all intakes, manholes and other structures.

7. On reconstruction projects, location, size and type of all ®wer stubouts,
wyes or tees. Stubout locations shall be referenced to lot corners. When
risers are to be installed, riser location and size shal be shown on

reconstruction plans.

8. Estimates shall include stubout quantities when they are to be constructed
by City contract.

0. Rim elevations of manholes.

10. Manholes shall be identified with numbering system on plan and profile.

11. Classof pipe bedding if necessary.

12. Existing underground utilities such as cables, water, sewer, or gas lines or
any other underground features that cross or are near the proposed sewer.
Show exact elevations, if possible, where there may be conflict with new
construction.

13.7 Dranage Ditch and Drainageway Plans
The following information shall be shown when applicable.

1. Stationing and flow line elevation at beginning and end of ditch
construction.

2. Size, type, length and grade of ditch.
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3. Typical sections showing ditch dimensions, backslopes, and invert and
slope treatment.

4, Invert elevations at all structures.
5.  All specia structures shall be detailed on plans.
6. Drainage design data.

7.  Cross-sections and topographic map showing existing ground and finished
grade at intervals of 100’.

13.8 Water Main Plans
The following information shall be shown when applicable.

1 Stationing, location and type of all water lines, manholes, valves, fire
hydrants, or other appurtenances.

a Stationing and type of structure shall be shown on station bar.

b. Location shall be shown on plan or on station bar if referenced to
survey line or center line.

c. Type of structures shall be in conformance with Standard
Specifications or Standard Plates.

2. Details shall be shown for al structures that are not standard in Standard
Specifications or Standard Plates.

3. Plan and profiles of al water lines where future changes in grade are
possible.

4, Size and length of water lines.

5.  Type of pipe materials and strengths if necessary.

6.  Top of pipe grade to be six (6) feet below finished grade.

7. On reconstruction projects, location, size and type of all water stubs, wyes
or tees. Stub locations shall be referenced to lot corners and stubbed to

property line.

8. Estimates shall include stubout quantities when they are to be constructed
by City contract.
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9. Curb elevations at all hydrant locations.
10. All castings shall be City standard where maintained by the City.
11. Classof pipe bedding if necessary.

13.9 Erosion Control Plan

An erosion control plan shall be submitted as detailed in Chapter 12 of these
Design Standards and Standard Plates.

Chapter 14

Acceptance Procedures and Requirements
for Private Construction of Public Improvements
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Chapter 14

Acceptance Procedures and Requirements
for Private Construction of Public Improvements

Section Topic

14.1 Application of Standards
14.2 Acceptance Procedure
14.3 General Policy
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Chapter 14

Acceptance Procedures and Requirements

for Private Construction of Public Improvements

141  Application of Standards

The requirements contained herein shall apply to all new private development
construction and site development construction within City dedicated right-of-
way and easement areas that is planned for or subject to public use within the
jurisdiction of the City of Tea. This acceptance shall consist of all improvements
included in the Owner submitted construction plans accepted by the City
Engineer.

14.1.1 Acceptance Limitation. The acceptance of an improvement shall in no
way constitute an assumption by the City of liability for defects in the
improvement. By accepting the improvement, the City does not warrant
or guarantee that the improvement has been properly designed or
constructed. Any errors or omission of the Owner/Devel oper/Engineer
shall not be the responsibility of the City.

14.2  Acceptance Procedure

The acceptance process will proceed in two phases. The first phase will consist
of Utility Acceptance which includes the water main, sanitary sewer, and storm
sewer facilities.

The second phase or Fina Acceptance shal consist of all other public
improvements including but not limited to grading, crushed base, curb and
gutter, and surfacing. All items identified during the final inspection shall be
complete before the final acceptance.

14.2.1 Utility Acceptance. A Utility Warranty Report shall be sent to the
developer’s representative when the water main, sanitary sewer, and
storm sewer facilities are complete and accepted by the City Engineer.
Storm sewer facilities shall include storm sewer pipe, storm sewer
inlets, and storm sewer junction boxes. The warranty start date shall be
shown on the Utility Warranty Report.

The warranty start date shall be the date the two-year warranty period

commences for the water main, sanitary sewer, storm sewer pipe, storm
sewer inlets, and storm sewer junction boxes.
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14.3

14.2.2 Fina Acceptance. The City Engineer shal notify the developer's
representative when all public improvements are compl ete and accepted
by the City. The date the improvements are accepted shall be included
in this notification. This date shall be the date the one-year warranty
period commences for al improvements included in the fina
acceptance.

After the City grants fina acceptance, the City will assume all
maintenance responsibilities for the public improvemerts.

General Policy

The City shall provide snow removal service on streets where the lower lift of
asphalt has been placed. The City shall not provide snow removal services on
streets where manholes, valve boxes, and any other items protrude above the
roadway surface.

Prior to the final acceptance, the Owner shall maintain the improvements and
repair or correct any deficiencies that may occur before final acceptance is
granted.

The City will accept responsibility for damage to curb and gutter caused by
snow plow operations provided notification is given prior to the final lift of
asphalt being placed.

The Owner shall be responsible for instalation and maintenance of any
barricades or warning signs required until final acceptance is granted.
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