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1.1

1.1 INTRODUCTION:  The following Wellsville City "Design Standards and Construction
Specifications" were developed to establish practical, uniform design and construction of public
works facilities and utilities in Wellsville City.  These criteria are not intended to cover
extraordinary situations, and in such instances, deviations from the criteria may be allowed where
justified, upon approval of the City.

1.2 DEFINITIONS

AAN - American Association of Nurserymen
AAR - Association of American Railroads
AASHTO - American Association of State Highway and Transportation Officials
ACI - American Concrete Institute
AGC - Associated General Contractors of America
ACPA - American Concrete Pipe Association
AI - Asphalt Institute
AISC - American Institute of Steel Construction
ANSI - American National Standards Institute
ASA - American Standards Association
ASCE - American Society of Civil Engineers
ASLA - American Society of Landscape Architects
ASTM - American Society for Testing and Materials
AWA - American Wire Gauge
AWS - American Welding Society
AWWA - American Water Works Association
EQWQ - Environmental Quality, Water Quality
IEEE - Institute of Electrical and Electronic Engineers
MUTCD - Manual on Uniform Traffic Control Devices for Streets and Highways
NEC - National Electrical Code
PPI - Plastic Pipe Institute
SAE - Society of Automotive Engineers
UDOT - Utah Department of Transportation
UL - Underwriters Laboratories Incorporated
WPCA - Water Pollution Control Association
Approved Drawings - Final construction drawings approved by the City.
Base Course - The layer or layers of specified or selected material of designated thickness on a sub-
base or a subgrade to support a surface course.
Channel - A natural or artificial water course
City - Wellsville City Corporation
Culvert - Any structure not classified as a bridge which provides an opening under the roadway.
Contractor - The person, company or firm performing the construction work.
Developer - The owner, builder or person sponsoring the construction.
City Engineer - The engineer, including such assistants as are authorized to represent him, who
represents Wellsville City.
Project Engineer - The company or firm and its employees providing the engineering services for
the project through the developer.
Guarantee Bond - The approved form of security executed by the Contractor and his surety or
sureties guaranteeing the work against defect and failures.
Inspector - The authorized agent of the City assigned to make detailed inspections of any or all
portions of the water line system construction.
Lateral  - The sewer line and appurtenances extending from the building to the public sewer line.
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Materials - Any substances specified for use in the construction of the project and its appurtenances.
Pavement Structure - The combination of base course and surface course placed on a subgrade to
support the traffic load and distribute it to the roadbed.
Plans - The approved project plans and Standard Drawings, profiles, typical cross sections, working
drawings and supplemental drawings or exact reproductions thereof, which show the location,
character, dimensions and details of the work to be performed.
Profile Grade - The trace of a vertical plane intersecting the top surface of the proposed structural
section as shown on the plans.  Profile grade means either elevation or gradient of such trace
according to the context.
Project - The specific improvement to be constructed together with all appurtenances and
construction to be performed thereon.
Project Engineer - The licensed person designated as the Owner’s representative and agent for the
construction contract.
Public Sewer  - The sewer line, 8" or larger, (and not designated as a lateral) which collects and
transports sewage and owned by the City.
Right of Way or Easement - A general term denoting land, property or interest therein, usually in
a strip, acquired for or devoted to a highway or other improvements.
Road - A general term denoting a public way for purposes of vehicular travel, including the entire
area within the right-of-way.
Roadway - The portion of a highway within limits of construction.
Service Line - The water line and appurtenances extending from the building to the public water
main.
"Shall"/"Should" - Where the term "shall" is used, it is intended to mean a mandatory requirement.
Other terms such as "should" and "recommend", indicate discretionary use.
Shoulder - The portion of the roadway contiguous with the traveled way for accommodation of
stopped vehicles, for emergency use, and for lateral support of base and surface courses.
Sidewalk - That portion of the roadway primarily constructed for the use of pedestrians.
Specifications - The directions, provision and requirements contained in the Standard Specifications
and supplemental specifications as modified by the Special Provisions.  Whenever the term “these
specifications” is used in this book, it means the provisions set forth in this book.
Street - A general term denoting a public way for purposes of vehicular travel, including the entire
area within the right of way.
Subcontractor - Any individual, firm or corporation to whom the Contractor, with the consent of the
Contracting Agency, sublets any part of the contract.
Subgrade - The top of a roadbed upon which the base courses and/or pavement structure and
shoulders are constructed.
Surety - The corporation, partnership or individual, other than the Contractor, executing a bond
furnished by the Contractor.
Surface Course - The top layer of an improvement.
Traffic Lane - The portion of a traveled way for the movement of a single line of vehicles.
Utility - Tracks, overhead or underground wires, pipe lines, conduits, ducts or structures, sewers or
storm drains owned, operated or maintained in or across a public right of way or private easement.
Water Main - The water line, 8" or larger, and not designated as a service line which provides water
to an area and is owned by the City.

1.3 REVISIONS OF STANDARDS AND SPECIFICATIONS

When reference is made to the Standard Specification (ASTM, ANSI, Utah Department of
Transportation, Utah State Division of Drinking Water, etc), the specification to which referred shall
be understood to mean the latest revision of said specification.
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These specifications may be modified or deleted by appropriate notes on Approved Drawings.

1.4 CONTRACTORS

All Contractors performing street improvements within Wellsville City shall possess a valid Utah
Contractors License and shall be licensed to perform the field of construction in which they are
working.
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2.1

2.1
DESIGN PROCESS

2.1.1 Description:  The "Design Process" shall consist of a Preliminary Design, a Final Design, and "As-
Constructed" Drawings.

All street and/or utility construction projects within Wellsville City shall follow the procedures for
design and approval as outlined below:

A. The Developer contacts the City and explains the proposed project.  The City reviews the
proposed project and outlines the following procedures.  Sewer and water service availability
are reviewed.  The City shall make available copies of the Wellsville "Design Standards and
Construction Specifications" for purchase or review in their offices.

B. The Developer shall submit to the City four (4) copies of preliminary plats or site plans with
sufficient information to complete a preliminary review.  

C. The Project Engineer prepares a preliminary design of the project.  The Developer is notified
by the City of any required modifications in the preliminary design.

D. The Developer shall submit four (4) prints of the final approved plat or site plan and one (1)
set of prints of the improvement drawings which shall show sufficient data for the final
design.

E. The Developer then shall have his Project Engineer complete final improvement drawings
to submit for review and approval at the Developer's expense.

F. The Developer provides, at Developers expense, all public easements required for the
development, which easements shall be in a recordable form satisfactory to the City.

G. Developer shall stake the centerline control and all front lot corners in a subdivision and all
building corners in a residential or commercial development prior to notifying the City of
the need for setting grades.

H. The Project Engineer shall set cut and fill stakes upon the Developer’s readiness and so
notify the City.  Water service line and meter locations shall be staked.  The locations for
sewer manholes and a set point for the location of the main 50 feet beyond the manhole
should also be staked.

I. A pre-construction meeting is held on site to establish construction schedules and to resolve
any questions regarding the requirements of the Drawings and Specifications.  The installing
Contractor, being the individual who will actually be performing the work, must be present.
The Developer shall obtain any necessary construction permits, at Developer's expense,
before starting any work.

J. The Project Engineer shall provide the City with four (4) copies and the Developer's
Contractor with copies of the profile for the approved construction.
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K. The Developer will cause Best Management Practices, as per the approved Storm Water
Pollution Prevention Plan, to be implemented prior to any site clearing, excavation or
grading on site.

L. The Developer causes the utilities to be installed according to all applicable requirements.
During construction the Developer shall cause satisfactory tests to be performed on the
utilities pursuant to the City's Design Standards and Construction Specifications.

M. The City Inspector and/or the City Engineer shall visit the construction site on an
intermittent basis as the representative of the City to observe the Contractor's work and
endeavor to guard the City against deficiencies in the work.

N. Upon completion of the utility construction, the Developer causes the subbase of street to
be graded, compacted, tested for compaction and prepared for placement of the pit-run gravel
coarse.  The City shall be notified and allowed to inspect the subbase prior to placement of
the gravel.

O. Following placement, grading and compacting the gravel the Developer causes the gravel
base coarse to be placed, graded, compacted and tested for compaction.  The City shall be
notified and allowed to inspect and perform check compaction tests prior to paving.

P. When curb and gutter is required by the City, the Developer causes the curb and gutter to be
installed prior to paving.

Q. Upon completion of the construction, prior to paving, the City shall be notified and allowed
to inspect the utility line.

R. Upon completion of paving, a final "punch list" is prepared by the City and forwarded to the
Developer, his Engineer, and his Contractor.

S. Upon completion of the final "punch list," verification of satisfactory tests, "As-Constructed"
and any revised easements, the City Engineer recommends approval of the street
construction to Wellsville City.

T. Final acceptance of the improvements into the City shall be subject to the Developer
guaranteeing the construction for a period of  two (2) years following the date of final
approval of the street construction by the City.  The Developer shall be responsible for all
repairs and related expenses during the two (2) year probation period.

2.1.2 Preliminary Design:  Four (4) sets of preliminary design plans shall be submitted to the City
Engineer.  The requirements for the Preliminary Design Plans shall include:

A. Site Location Map - The development shall be shown on a vicinity map of Wellsville City
or Cache County area.

B. Topographic Map - A topographic map on the area to be served shall be included.  This may
be shown upon the subdivision or development preliminary plat.
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C. The Preliminary Design Information will include the estimated maximum number of units
to be served, number of levels per building, zoning, project acreage, and estimated peak and
average flows.

D. All existing streets shall be labeled.

E. Preliminary plans submitted to the City should be 24" x 36" in size.

F. The Preliminary Design should be completed by the Project Engineer before the Final
Design is begun.

G. The City shall use the submitted preliminary information to review the preliminary plan and
prepare a recommendation to the City after all required information or plats are submitted
to the City Engineer.

2.1.3 Final Design:  The Final Design plans shall be completed by the Developer's Engineer in
accordance with these City Standards and Specifications.  After the Developer's Engineer completes
the final design, four (4) sets of final plans shall be submitted to the City.  The final design
requirements shall include:

A. The Final Design of the streets shall meet the  "guidelines" of the Preliminary Design and
shall be in accordance with these Wellsville City Standards and Specifications.

B. The Final Design shall include those items on the "Approval Checklist" as submitted by the
City and the Final Design must be approved by the City prior to construction.

C. All executed easements shall be reviewed and approved with the Final Design Plans.

D. A copy of the dedication plat showing utility easements shall be submitted with the Final
Design Plans.  The City will require a signature block on the original plat and must sign prior
to recordation.

E. Final Design Plans submitted to the City shall be 24" x 36" in size.  Plans submitted on sizes
other than 24" x 36" will not be accepted.

2.1.4 "As-constructed" Drawings:  One (1) set of "As-Constructed" mylar drawings together with two
(2) sets of prints shall be submitted to Wellsville City Manager.  The requirements for "As-
Constructed" drawings shall include:

A. "As-Constructed" drawings shall be 24" x 36" mylar, plan and profile construction drawings
with the horizontal and vertical scale noted.

B. Service stationing and relation to lot lines shall be indicated.

C. Changes in grade and alignment shall be indicated.

D. Type of utility pipes installed and exact location shall be indicated.
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E. The location of "As-Constructed" utilities within easements or platted ROW's shall be
verified.  If revised easements are required, a signed copy of easements shall be submitted
with the "As-Constructed."
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2.2
WATER DESIGN CRITERIA

2.2.1 Design Regulations:

A. All water system improvements or extensions shall comply with the design and operation
rules prepared by the State of Utah, Division of Drinking Water, Department of
Environmental Quality and the City Standards.  If there is a conflict between Standards; the
most stringent shall rule.

B. Preliminary design shall be submitted to Wellsville City and to the City Engineer at least two
weeks prior to the next regularly schedules meeting of the Planning and Zoning Commission.

C. A pipe network analysis shall be required for developments consisting of 200 equivalent
residential lots or more that will indicate the water consumption anticipated and the pressures
at each intersection of main lines.  The network analyis must be provided to the City and
must be in EPA Net format.

D. Construction of the project shall not begin until complete plans and any modifications to
these specifications have been approved, in writing, by the City.

E. No new drinking water facility shall be put into operation until approval to do so has been
given in writing by the City.

F. Plans shall be stamped, signed and dated by a professional engineer, registered in the State
of Utah, who has experience in designing public drinking water projects and who will be
responsible for the design.

2.2.2 Service Lines:   Service lines connected to the public water system shall meet the following criteria:

A. Service lines shall be installed by a General Utility Contractor licensed and bonded in Utah.

B. Service lines will be polyethylene Class 200 I.P.S. tubing. 
C. Service lines shall have a nominal inside diameter of not less than (3/4") three-quarters

inches nor greater than 2 inches unless approved by the City.

D. Each dwelling unit shall be served by an individual service line.  Multi-family dwelling units
may be served otherwise where approved by the City to be master metered.

E. Service lines shall be located 5-feet from the uphill property line, but should not be located
under driveways.

F. Maintenance of the line from the home to the meter shall be the responsibility of the property
owner.

G. New water mains must be backfilled, flushed and tested prior to installing individual service
lines.
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2.2.3 Design Period:   The water system shall be designed to serve the ultimate service area and shall be
based on the best information available, including area master plans, current zoning regulations and
approved planned and zoning reports when available.

2.2.4 Design Capacity:

A. General Requirements: The distribution system shall be designed to insure that a minimum
of 20 psi exists at all points within the system during peak instantaneous demand conditions.
A minimum of 20 psi shall exist at all points within the system when needed fire flows are
imposed upon the peak daily flows of the system.  At the time of final approval, the City
Council may require a higher pressure that would be consistent with pressure throughout the
City.

B. Indoor Use-Assumed Peak Instantaneous Demand:  The peak instantaneous demand to be
assumed for indoor use shall be Q = 10.8 N0.64, where N equals the total number of
equivalent residential connections (ERC) and Q equals the total flow in gallons per minute
(gpm) delivered to these connections.

C. Outdoor Use, Peak Instantaneous Demand: The peak instantaneous demand for outside use
shall be determined by multiplying the irrigated acreage by 7.92 (gpm) for each acre
irrigated.

D. Fire Flow: The Design Engineer shall consult with the local fire suppression authority
regarding needed fire flows in the area.  Generally, fire flows shall be as required by Table
B-105.1 of the 2000 International Fire Code.  According to this table, minimum fire flow for
a one or two family dwelling, not exceeding 3,600 square feet, is 1,000 gpm.  Required fire
flows for other types of buildings and one or two family dwellings exceeding 3,600 square
feet or higher is not less than 1,500 gpm.

2.2.5 Water Main Size:   All public water mains shall be 8-inches in diameter or larger provided that the
instantaneous peak flows meet the requirement of paragraph 2.2.4.  Dead end lines with fire
hydrants and larger mains may be larger; as required to meet fire flow demands or to provide
adequate service to adjacent areas.

2.2.6 Water Main Depths:   Water lines shall be installed to a minimum depth of four feet to the top of
the pipe.

2.2.7 Fire Hydrants:   Fire hydrants shall be installed in accordance with the regulations of the Fire
Department and these standards.  Fire hydrants shall also be placed at all dead end lines.  Fire
hydrants shall be either Mueller Centurion or Clow Medallion.  Spacing of fire hydrants must
conform to UAC R309-550-5 which states that fire hydrants must be spaced at an average of no
more than 500 ft.

2.2.8 Blow-Offs: Blow-offs are not allowed.

2.2.9 Valves:   Valves shall be placed in the system so that sections of the pipe no longer than six hundred
feet may be isolated and shut off from the rest of the system so repair may be made with a minimal
amount of water connections put out of service.  When connecting to existing or new lines at tees,
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a minimum of three valves shall be installed.  Where crosses are used, a minimum of four valves
shall be used.
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2.3
SEWER DESIGN CRITERIA

2.3.1 Design Regulations

A. All sanitary sewer systems shall be designed to exclude all storm water and water from
underdrain systems, roofs, streets, and other paved areas.

B. Downspout connections, foundation and basement drains, sumps and storm drain
connections shall be prohibited from discharging into the sanitary sewer system.

C. Each dwelling unit shall be served by an individual lateral.  "Stacked" dwelling units may
be served otherwise with City approval.

D. Sewer lines including laterals shall be designed for at least 10 feet horizontal separation,
measured edge to edge from any water line.

E. Sewer lines crossing water mains shall be laid to provide a minimum vertical distance of 18
inches between the outside wall of the water main and the outside wall of the sewer line.

2.3.2 Laterals:   Laterals connected to the public sewers shall meet the following requirements:

A. Laterals will be of PVC, ductile iron, or other material approved by the City.

B. Laterals shall have a nominal inside diameter of not less than 4 inches nor greater than 6
inches.

C. Each dwelling unit shall be served by an individual lateral.  "Stacked" dwelling units may
be served otherwise with approval of the City. 

D. Laterals shall be laid at a minimum slope of 1/4-inch per foot (2%).

E. Laterals should not be located under driveways.

F. Cleanouts shall be installed at 50-foot intervals for 4" laterals, 75-foot intervals for 6"
laterals, and at all changes in direction.  Cleanouts shall also be placed at the property line
with a metal cap.

G. In all cases where a lateral is under pressure, the section of lateral from the street right-of-
way or easement line to the main sewer line shall be gravity.  Maintenance for the line from
the home to the main line shall be the responsibility of the property owner.

H. Laterals shall conform to these Wellsville City "Standards and Specifications."

2.3.3 Design Period:   The sewer system shall be designed to serve the estimated ultimate tributary area
and shall be based on the best information available, including area master plans, current zoning
regulations and approved planning and zoning reports when available.
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2.3.4 Design Capacity:   Design average flow shall be estimated at not less than 100 gallons per capita
per day, including infiltration at 200 gallons per diameter inch per mile per day.  To accommodate
peak flows, sewers shall be designed, flowing full, to carry not less than the following contributions:

A. (1) 4-inch and 6-inch laterals:  400 gallons per capita per day.
(2) 8-inch thru 15-inch sewers:  400 gallons per capita per day.
(3) Larger than 15-inch sewers:  250 gallons per capita per day.

B. Flow from commercial, municipal and industrial connections.

C. Additional ground water infiltration, if applicable.

2.3.5 Alternate Methods of Design:    If use is made of methods of sewer design other than those
described above, a complete description of methods used shall be presented to the City Engineer for
approval.

2.3.6 Sewer Size:   All public sewers shall be 8 inches in diameter or larger.

2.3.7 Sewer Depth:   Sewers shall be placed deep enough to serve all basements, assuming a 2% grade
on house sewers.  They shall be well below frost line at all points and also the top of the sewer line
shall be 2 feet lower than the bottom of any water lines placed in the same street.  Minimum cover
shall be 60 inches from the top of the pipe.  Sewers at depths greater than 16 feet shall be given
special design considerations.

2.3.8 Sewer Slopes:   All sewers shall be designed and constructed for mean flow velocities, when
flowing full, of not less than 2.0 feet per second, based on Kutter's formula using an "n" value of
0.013.  The following are the minimum slopes which shall be provided; however, slopes greater than
these are desirable, especially in the upper reaches of sewer systems.

Sewer Size
Minimum Slope in Feet

Per 100'
8" 0.40
10" 0.28
12" 0.22
14" 0.17
15" 0.15
16" 0.14
18" 0.12
21" 0.10
24" 0.08

Sewers on slopes 20 percent or steeper shall be anchored immediately downstream from
bells with concrete anchors or approved equal as follows:

A. Not over 36 feet center-to-center on grades 20 percent and up to 35 percent.
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B. Not over 24 feet center-to-center on slopes 35 percent to 50 percent.

C. Not over 16 feet center-to-center on slopes steeper than 50 percent.

2.3.9 Sewer Alignment

A. Sewers shall be designed on straight alignment between manholes.

B. Sewer lines shall not be designed to run parallel to and within 5 feet either side of the
curb and gutter.  Special cases and variances to the standard may be approved upon
recommendation by the City Engineer.

2.3.10 Pipe Transitions:   At manholes, where sewer diameters change, the flow energy gradient
shall be continuous.  The 0.8 depth point of the two sewers shall be placed at the same
elevation, with proper allowance for any manhole head loss or as required to provide proper
flow.

2.3.11 Manholes:

a. Location:  Manholes shall be installed at the end of each line, at all changes in pipe
size or changes in alignment or grade; and at intervals not to exceed 400 feet for lines
15 inches and smaller and 500 feet for lines exceeding 15-inches diameter.

Manholes shall be provided at street intersections.

Watertight, seal-down covers shall be provided in areas subject to flooding.

Manholes shall not be positioned in waterways, such as gutters.

Manholes shall not be placed within 10 feet of storm drains, catch basins or in low
points where catch basins are located.

b. Inverts:  Flow channels through manholes shall be shaped to conform to cross-
sections and slopes of connecting sewers.  Floors and channels shall be shaped such
that television camera access will not be impeded.

The minimum drop through manholes shall be 0.2 feet if an alignment change of
more than 45 degrees is designed.  The drop should be 0.1 feet in all other manholes.

c. Drop Connections:  Shall be used whenever the elevation difference between the
flowlines of the inflow pipe and the outflow pipe exceed 18 inches.  All drop
connections shall conform to the Standard Detail Drawing for "Drop Manholes."
Only outside drop connections will be permitted.
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d. Diameters:  Manhole diameters shall be at least 48 inches.

Manholes on sewer lines 15 inches and greater shall be 60 inches in diameter.

Manholes with three or more main lines connecting shall be 60 inches in diameter.

Manholes where the deflection is greater than 45 degrees shall be 60 inches in
diameter.

Manholes deeper than 16 feet shall be specially designed and approved by the City
Engineer.

e. Shallow Manholes:  Shallow manholes shall be required for depths less than 6 feet.
See Standard Detail Drawing.

2.3.12 Cleanouts:   Cleanouts are not allowed.  Manholes shall be used at all dead end sewer lines.

2.3.13 Protection of Water Supplies:   It is generally recognized that sewers and appurtenances
must be kept remote from public water supply wells and other water supply sources and
structures.  The following specific requirements shall be observed at all times:

A. There shall be no physical connection between a public or private potable water
supply system and a sewer, or appurtenances thereto, which could permit the passage
of any wastewater or polluted water into the potable supply.

B. Sewers shall be laid at least 10-feet horizontally from any existing or proposed water
main.  Separation distances shall be measured pipe edge to pipe edge.

C. Where the 10-foot separation stated above is not achieved, the water line shall be
located above the sewer either in a separate trench, or on a bench of undisturbed
earth with at least 18 inches of vertical depth between bottom of the water main and
top of the sewer pipe except as specified in paragraph "D" below.

D. Where sewer and water mains must cross and the vertical separation mentioned
above is not possible, both mains should be constructed of mechanical-joint ductile
iron pipe, or equivalent for a distance of at least 10 feet on either side of the point of
crossing.

E. The above requirements shall apply to building sewers and water service lines to
buildings except that copper tubing service laterals (not plastic) may pass under
sewer mains or laterals.  This copper tubing must pass at least 18 inches under the
sewer.
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2.3.14 Easements:

A. Easements shall be required on all public sewer not located in dedicated roadways.

B. All easements shall be 20 feet wide minimum.

C. Easements shall extend 10 feet beyond the last manhole on a line.

D. When a sewer is located in an easement, not abutting a street right-of-way, access
easements shall be provided.

E. Signed easements shall be submitted to the City along with Final Design Plans.
Easements should be recorded on the Final Plat where applicable.

2.3.15 Wastewater Pumping Stations:   Use of wastewater pumping stations shall be avoided
whenever possible.  Pumping stations are subject to approval and review by the City
Council and the City Engineer.  Wastewater pumping stations shall conform to Utah
Division of Water Quality, Department of Environmental Quality Rules and to Wellsville
City Requirements.

The Project Engineer shall submit pump curves and calculations along with the design of
the lift station for Wellsville City’s review.

Pump stations for residential subdivisions shall consist of a single wet well with
submersible pumps, see standard drawings.  Pump manufacturer must be “Gould” and shall
consist of non-clog sewage pumps capable of passing a three-inch solid.  Pumps shall be
mounted on a 2-inch galvanized rod with lifting chains for removal.  

Pump station design will include a control panel with two alarms; flashing red light  and
audible high water alarm.  Pump station must include a pump-around to facilitate
temporary pumping equipment in case of pump station failure.  

The pump station must be surrounded by a split block wall enclosure with a color chosen
by the City.  The enclosure must include lock-able, architectural iron gates, wide enough
for maintenance vehicles to access the pump station.  

A backup generator is required on all pump stations.  The generator must be natural gas
powered and manufactured by “Generac”; substitutes must be approved by the City.  The
generator must be housed separately from the pump station and surrounded by a split block
wall enclosure matching the pump station.  The enclosure must include a lock-able,
architectural iron gate, wide enough for a forklift to remove the generator.  An eve must be
constructed over the door to prevent snow from obstructing the door way.
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The pump station design must include telemetry/SCADA consistent with Wellsville City’s
existing infrastructure monitoring equipment.  Telemetry supplier must be “Remote
Control” (no substitute).

Although a duplex system is required, a third stand alone pump must be given to the City
to install when one of the duplex pumps need to be removed for maintenance.  This will
ensure the pump station will be able to meet peak demands at all times.

Access must be provided for maintenance vehicles to service the booster station and must
include an access road and a concrete pad in front of the entrance to the building. 

2.3.16 Borings

A. Borings shall be designed and constructed in accordance with the applicable City,
County, State, Federal and Railroad Standards, permits, and/or as designated on
Approved Plans.

B. Steel casings for bored construction shall be steel pipe conforming to ASTM A-53
Grade B.  Steel pipe shall have a minimum wall thickness of 0.375" minimum yield
stress of 42,000 psi.  Minimum wall thickness shall be in accordance with the
following:

Diameter of Casing Nominal Wall Thickness (Inches)
          (Inches)           Under Railroads  All Other Uses

     12" - 18"     0.375 0.375
 Over 18" - 22"     0.375 0.375

Over 22" - 28"     0.438 0.375
Over 28" - 34"     0.500 0.375
Over 34" - 42"     0.562 0.500
Over 42" - 48"     0.625 0.562

C. Casings under interstates shall extend from right-of-way to right-of-way.  When
installed with more than 15 feet of cover, the casing shall be designed to carry the
extra load.

D. Casing material, size, length and invert elevations shall be shown on Final Design
plans.

E. Sewer pipe material shall be shown on Final Design plans.

F. Use redwood skids or approved prefabricated plastic casing skids throughout the
length of the pipe tied at every pipe diameter length to brace pipe installed in casing
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to prevent shifting or flotation during backfilling of annular ring between the casing
and carrier pipe.

G. The annular space between the casing and sewer pipe may require filling with sand,
"pea" gravel, or Portland Cement grout.

H. The ends of the casing shall be sealed and watertight as specified on Final Design
plans.

I. Install pipe barrels to rest upon support blocks with the pipe bells clearing the casing
invert by at least 1/2".

J. The bored portion of the sewer should be completed before construction of the
adjacent portions to allow for discrepancies in alignment and grade which may occur
during the boring operation.

2.3.17 Prevention of Groundwater Migration:   The design engineer shall consider methods to
prevent the continuous migration of groundwater along the trench line.
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Chapter 2.4
STORM WATER HYDROLOGY 

Sections: 
2.4.005 Definitions.
2.4.010 Rainfall Hydrology.
2.4.015 Conveyance.
2.4.020 Basins.
2.4.025 Discharge.
2.4.030 Permits / Practices.

This chapter represents the construction standards for private and public construction as it relates
to storm drainage within the City.  All efforts have been made for this chapter to conform with the
requirements of the Clean Water Act phase II and the Storm Water Management Plan of the City.

The following information is organized in such a way to follow the natural flow of storm water, from
the initial rainfall hydrology (section 2.4.010), to conveying the rain water (section 2.4.015) to a
basin (section 2.4.020), then discharging to a natural outlet location (section 2.4.025).  Definitions
(section 2.4.005) and Permits and Practices (section 2.4.030) are also discussed.

2.4.5 Definitions:

Detention Basin.  A depression designed to detain or slow down storm water runoff until
downstream storm sewer resources are less heavily taxed.  A detention basin contains an inlet and
an outlet, allows debris to settle out, and regulates water flow.
Development. Any man-made change to improved or unimproved real estate, including but not
limited to site preparation, filling, grading, paving, excavation, and construction of buildings or other
structures.
Disturb. To alter the physical condition, natural terrain or vegetation of land by clearing, grubbing,
grading, excavating, filling, building or other construction activity.
Drain Inlet.  A point of entry into a sump, detention basin, or storm drain system.
Drinking Water Source Protection Zone.  Zones determined by Geo-Hydrology designed to
protect groundwater aquifers of a well in a Culinary Water System.
Percolation. The ability of a soil to absorb water.  Typically measured by a Standard Percolation
Test in units of minute per inch. 
Retention Basin. A depression or cavity designed to retain or hold back all storm water runoff from
flowing downstream.  A retention basin contains an inlet with no outlet other than percolation or
evaporation.  A retention basin allows debris to settle out.
Storm Drain System. The system of conveyances (including sidewalks, roads with drainage
systems, streets, catch basins, detention basins, curbs, gutters, ditches, man-made channels, sumps,
storm drains, and ground water) owned and operated publically or privately, which is designed and
used for collecting or conveying storm water. 
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2.4.10 Rainfall Hydrology:  All storm drain systems shall be designed to carry the one hundred
(100) year storm.  

1. Storm Specification: Local storm drain piping shall be designed for the ten (10) year
storm where the road or other above ground conveyance will carry the difference to
the one hundred (100) year storm.  Local Storm Detention Basins shall be designed
for the one hundred (100) year storm.  Regional Storm Detention Basins shall also
be designed for the one hundred (100) year storm.  The intensity used for the sizing
of basins shall be based upon the worst case scenario and not the time of
concentration.  

2. Intensity-Duration-Frequency (IDF): For the use of the Rational Method, an IDF
curve shall be obtained from the City Engineer for the project location.

For single site plans and small subdivisions (forty (40) acres max.) the rational
equation may be used.  For larger sites a City Engineer-approved computer model
shall be used.

3. Rainfall Pattern: For the use of computer models one of the following rainfall
patterns shall be used. 

 
a. Farmer-Fletcher Storm - This pattern is based upon the Farmer-Fletcher

Distribution. This pattern is for a one (1) inch storm and must be modified for
storms of other magnitudes. The rainfall is expressed in inches of rainfall for
the given time unit.  The Farmer Fletcher distribution can be adjusted for
storms from thirty (30) minutes to two (2) hours based on the time unit
chosen.  The storm duration must be chosen on a worst case scenario.

time inches time inches time inches time inches time inches time inches

1 0.000 11 0.004 21 0.033 31 0.052 41 0.012 51 0.005
2 0.000 12 0.005 22 0.034 32 0.045 42 0.011 52 0.005
3 0.002 13 0.008 23 0.035 33 0.040 43 0.010 53 0.004
4 0.002 14 0.009 24 0.038 34 0.035 44 0.009 54 0.004
5 0.002 15 0.009 25 0.039 35 0.030 45 0.009 55 0.004
6 0.002 16 0.013 26 0.045 36 0.022 46 0.008 56 0.003
7 0.002 17 0.017 27 0.052 37 0.020 47 0.006 57 0.003
8 0.002 18 0.020 28 0.054 38 0.018 48 0.006 58 0.002
9 0.003 19 0.024 29 0.054 39 0.016 49 0.005 59 0.002

10 0.003 20 0.029 30 0.054 40 0.014 50 0.005 60 0.001

 b. SCS - Type II storm

4. Rainfall Total: For the use of the above rainfall pattern, a rainfall total from the
NOAA Atlas for the site must be obtained.  This total shall be based upon the storm
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duration that produces the highest flow or basin size.  Currently the 10 year - 60
minute storm is 0.81 inches of rainfall, and the 100 year - 60 minute storm is 1.57
inches of rainfall. 

5. Time of Concentration Calculation: The time of concentration must be calculated
using one or a combination of the following:   (1) TR-55 equations for overland flow,
(2) FHWA equations for overland flow, (3) Manning's equation for open channel
flow, or (4) Hazen-Williams equation for open channel flow.  

The sheet flow distance may not exceed one hundred (100) feet.  After one hundred
(100) feet, sheet flow is to be considered shallow concentrated flow or open channel
flow depending on the topography.

6.  Directly Connected Impervious Area:  The storm water modeling method used must
account for areas directly connected to the storm drainage system independently
from landscaped grounds.

2.4.15 Conveyance:  The City requires that storm waters not be carried in irrigation ditches, nor
that irrigation water be conveyed in storm drain systems.

Local pipes shall be sized for the ten (10) year storm where above ground facilities can
control the difference to the one hundred (100) year storm.

1. Piping:  Storm drain lines shall be concrete pipe (NRCP or RCP) or corrugated high
density polyethylene pipe, of appropriate class.  Subsurface drains shall be PVC or
reinforced concrete pipe or PVC pipe.  Minimum size for storm sewer mains shall
be fifteen (15) inch diameter, eight (8) inch for land drain mains and 4-inch for land
drain laterals.  Pipe specifications are included in the Public Works Standards. Where
determined by the City Engineer, larger drain lines shall be installed to accommodate
future development. The cost to provide adequate storm drainage to a development
shall be paid for by the Developer

2. Access: Drain lines shall have clean-out boxes, inlets or manholes installed at all
changes in grade or alignment, with a maximum distance of four hundred (400) feet
between accesses.  Structures shall be installed in accordance with the standard
drawings.

Requirement: As Groundwater is involved with the Waters of the State, they are not
the responsibility of the City's.  The City may or may not choose to address them. 

3. Ground Water: Where adverse groundwater conditions exist, the City may choose
to allow the installation of a subsurface land drain.  Laterals may be installed to each
lot for clear groundwater only (no surface water permitted).  Subsurface lines shall
be installed with a slope adequate for proper drainage.  Some type of backflow
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control may be required at the confluence of the land drain pipe and storm drain
system as determined by the City Engineer.

2.4.20 Basins:
Requirement: The City requires storm drainage basins for all developments (site plans or
subdivisions). Exception may be allowed where there is sufficient downstream storm drain
capacity or where additional local storm drainage control is not needed as determined by
the City Engineer.

1. Locations:  Sites less than one (1) acre are generally not required to have detention
unless otherwise determined by the City Engineer for reasons stated herein.  Storm
water detention design is critical for developments that are in close proximity to a
Stream or River or within Drinking Water Source Protection Zones one or two as
defined by the State Division of Drinking Water Rules. All detention basin designs
and calculations shall be reviewed and approved by the City Engineer. 

2. Ownership: 

a. Private Basins: Where the development will have a Home Owners
Association or in commercial applications, local detention basins shall be
owned and maintained by the owner, or owning association.

  b. Local Public: In subdivisions, local detention basins shall be constructed by
the developer.  Following acceptance of the construction, the ownership,
operation and maintenance may either be conveyed to and maintained by the
City, or may be owned and maintained by a third party such as an individual
land owner or an H.O.A.  Decisions regarding the ownership and
maintenance of basins will be made by the City during the approval process.

c. Regional Detention Basins:  Regional basins shall be owned and maintained
by the City and constructed according to the criteria given herein and
approved of the City Engineer.  Actual ownership and responsibility shall be
specifically defined in the Owners Dedication Certificates or Development
Agreements or by Deed. 

3. Percolation:  No reduction due to percolation for detention basins volumes shall be
permitted in design,   due to the nature of basins silting in over time and also possible
frost conditions during a storm. 

4. Basin Construction: Basins must be construction to enhance safety, health and
aesthetics of the area.

a. Engineering:  Basins, whether detention or retention, must be designed and
stamped by a Licensed Civil Engineer.

b. Location:  Detention basins shall be located with convenient access for
maintenance and repair by maintenance personnel.  This means that the basin
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property has frontage along a public roadway and easements where
necessary.  Volume in ditches or roadside swales shall not be considered in
the volume calculation.

c. Depth: If unfenced and open to general public, the maximum depth of water
should not exceed three (3) feet for detention basins and two and a half (2.5)
feet for retention basins.  Basins greater than three (3) feet in depth may be
allowed, but only by special permission from the Land Use Authority.

d. Side slopes: Side slopes should not exceed 3:1 (horizontal to vertical) (4.5:1
is desirable) for ease of mowing and access.

e. Bottom Slope:  The basin floor shall be designed so as to prevent the
permanent ponding of water.  The slope of the floor of the basin shall not be
less than one (1) percent to provide drainage of water to the outlet grate and
prevent prolonged wet, soggy or unstable soil conditions.

f. Freeboard: There should be at least one foot of freeboard (berm above the
high water mark).

g. Spillways: Spillways must be considered and a path with a maintained swale
and drainage easement to a safe location.  Attention should be given to the
design of the spillway to avoid erosion.  Overflow spillways are intended to
introduce flows back into the main pipe and are typically downstream of the
outlet control.  Emergency Spillways are intended to carry flows beyond the
capacity of the overflow spillway to a safe downstream location.  All
spillways shall be designed to protect adjacent embankments, nearby
structures and surrounding properties.

  h. Outlet Control:  Small, local, private detention basins may be allowed to
have calculated fixed orifice plates mounted on the outlet of the basin.
Large, regional, public detention basins shall have movable screw-type head
gates (Waterman C-10 O.A.E.) set at a calculated opening height for the
discharge and with a chain to fix the position.

i. Grates:  All grates on inlets and outlets must be hot dipped galvanized (not
painted) with bars at spacing to prohibit feet from falling in and yet avoid
clogging with debris. Generally bar spacing should never exceed 3" spacing.

j. Low Flow Piping: The inlet and outlet structures may be located in different
areas of the basin, requiring a buried pipe to convey any base flows that enter
and exit the basin.  (Rather than a cross gutter or surface flow.) The
minimum pipe size and material for the low flow shall be as approved by the
City Engineer.

k. Ground Covers: The surface area of the basin may either be seeded, sodded,
or covered with cobbles, as specified by the City.  If seeded, measures shall
be taken to eliminate erosion until grasses are established.  A minimum of
four (4) inches of top soil must be installed prior to sod or seed placement.
Cobble sizes shall be eight (8) inches or greater in size overlying a
city-approved weed barrier.  A sprinkler irrigation system is required for all
grassed basins.
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l. Embankment (Fill) Construction: If a raised embankment is constructed for
a basin (constructed with granular materials), it shall be provided with a
minimum of six (6) inches of clay cover on the inside of the berm to prevent
water passage through the soil.  

m. Excavation (Cut) Construction: If the basin is constructed primarily by
excavation, then it may be necessary to provide an impermeable liner and
land drain system when constructed in the proximity of basements or other
below grade structures as determined by a Geotechnical evaluation.

n. Multi-Use Basins: Basins may be designed as multi-use facilities when
appropriate precautions are incorporated into the design.  If Parks &
Recreation amenities are to be constructed within the water detention area of
a basin they shall be designed appropriately.  Structures shall be designed for
saturated soil conditions and bearing capacities are to be reduced
accordingly.  Restrooms shall not be located in areas of inundation.  Inlet and
outlet structures should be located as far as possible from all facilities.  No
wood chips or floatable objects may be used in the area that will be
inundated.

o. Fencing:  Fencing may be required for any basin over three (3) feet in depth.
If a fence is required, six foot chain link fencing is desired and in accordance
with these Public Works Standards and conform to City Zoning
Requirements.

5. Detention Volume: Detention basins shall be sized based upon the criteria set forth
in Section 2.4.20.  Detention Basins are designed to allow a pre-determined amount
of flow to discharge during and after a storm event as discussed above.   Detention
Basins are preferred over Retention Basins or Groundwater Injection. 

6. Retention Basins: The City  does not permit Retention basins for developments
unless certain criteria is met.  Regional Retention basins shall not be permitted by the
City.

a. Retention Basin Criteria: Retention Basins (basins which hold all water
coming to them) shall not be permitted for developments unless the following
conditions are all met:
1. The Basin is greater than five-hundred (500) feet or fifty (50) feet

times the number of lots in the entire development (whichever is
greater) from the City storm drain system or water way, and is
topographically capable of draining to the City System;

2. The Basin is not located within a Hazardous Area (such as a steep
slope) or some other fragile area (such as a Drinking Water Source
Protection Zone); and

3. The Basin is temporary in nature, meaning that a master planned
storm drain pipe is eminent and a funding vehicle, (Special
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Improvement District (SID), Impact Fees, or Pioneering Agreement)
is in place.  

b. Retention Basin Design Volume: If permitted, local storm retention basins
shall be designed for 1.84 inches of total rainfall (the one hundred (100) year-
three (3) hour storm as determined by the NOAA Atlas 14).  The infiltration
vs runoff quantity shall be determined using a weighted C-value as
determined using the rational method.

c. Percolation Rate for Retention Basins:  Due to the silting in potential, no
percolation rate may be used in the calculation of volume. 

d. Retention basins shall not be permitted within a zone 1,2, or 3 of any
Drinking Water Source Protection Zone of any drinking water source. 

7. Standing Water:  Standing water is to be eliminated wherever possible as an effort
to minimize a mosquito      problem and associated viruses.  Low flow bypass pipes
may be required.

8. Ground Surface Improvements:  The finished surface of the basin shall be improved
to eliminate erosion and dust and to enhance the aesthetics of the area.  The Planning
Commission will determine the finishing requirements on a case by case basis for
new detention/retention ponds.

a. Grass, Sod, Top Soil and Hydro seeding:    All grass or hydro-seeding on all
basins shall be installed in accordance with the Public Works Standards.  The
basin shall be provided with an automated sprinkler irrigation system
previously approved by the City Engineer. Drought tolerant grass may be
used in lieu of Public Works Standard upon approval by the City.

2.4.25 Discharge:  Storm water is to be controlled at the source and minimize the potential for
flooding downstream.  Storm Drainage leaving a site or subdivision shall not exceed, as
much as practicable, the pre-developed quantities and qualities at a maximum rate.

 
1. Allowable Discharge:  The allowable discharge from any non-regional basin shall

not exceed the pre-hard surfacing discharge for the entire site for the ten (10) year
storm event.  This discharge shall not exceed 0.1 cubic feet per second per total
acreage within the development draining to the basin.  Controlled discharge may be
established through an orifice or adjustable gate as approved by the City Engineer.

2. Flow Concentration:  By nature of development, flows are concentrated to one or
more locations where historically, sheet flow in lower concentrations may have left
the site. Attempts shall be made to minimize the runoff concentrated quantity to the
flows stated above by use of detention basins, down stream piping to safe areas or
other methods as deemed necessary by the City Engineer.



2.23

3. Discharge to Irrigation Ditches: No discharge shall be permitted to irrigation
ditches and canals unless express written permission is obtained from the responsible
ditch company or ditch owners. 

4. Sump Drains (Underground Injection Wells):  Sump drains are strongly
discouraged.  Any sump drain used must specifically approved by the City Engineer.
Sump Drains shall not be permitted within a zone 1,2, or 3 of any Drinking Water
Source Protection Zone.  Sumps within a zone 4 must be specially designed to
eliminate contaminates and silt to the groundwater including oil separators.

5. Basin Overflows: Attention shall be given to overflow locations and pathways to
safe locations downstream as discussed above.  In all new construction, easements
shall be obtained and pipes or swales sized to handle the one hundred (100) year
flow.

2.4.30 Permits / Practices:  Designs shall comply with all State and Federal requirements, this
is to include applications, permits, plans and implementation.

1. Permits: The State  requires a Storm Water Activity Permit for all sites greater than
1.0 Acres.

a. Utah Pollution Discharge Elimination System (UPDES) Permit.  This permit
is filed with the Utah Division of Water Quality, Department of
Environmental Quality.  The permit can be obtained from the internet at:
http://waterquality.utah.gov/updes/stormwater.htm  

Then click on "Online Application Process Notice of Intent".  All sites with
a total plan to effect greater than 1.0 acre must apply (this area includes
staging and stock piling).  The appropriate fee must be paid to the state.  

A Storm Water Pollution Prevention Plan (SWP3, or Erosion Control Plan
or Pollution Prevention Plan) must be prepared and on site for this
application.  As a minimum, The BMPs discussed herein must be addressed.

b. Stream Alteration Permit. A Stream Alteration Permit is filed with the State
Department of Natural Resources, Division of Water Rights.  This permit
overlaps the 404 wetlands permit, discussed below, because it is applicable
to the area equal to the stream plus two times the bank full width (up to 30
feet).  Any modifications to the stream or banks within this area must comply
with the Stream Alteration Permit.  Permit information may be obtained
online at:  http://nrwrt1.nr.state.ut.us/strmalt/default.asp
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c. EPA 404 Wetlands Permit this permit is filed with the US Army Corp of
Engineers through the Utah Division of Water Rights using the Joint Permit
Application Form referenced in Section 6.1.3.  It is applicable for all
wetlands within a development.  This will apply to all wetlands depending
upon the presence of water, soils type and vegetation as determined in a
Wetlands Delineation Report.  

All "waters of the US" are effected to the normal high water mark.  No fee
is typically required for this permit.  A letter of non-regulated wetlands may
also be applicable.  Any mitigation that may be required must be done prior
to recording a Final Plat.  Permit information may be obtained at:
http://nrwrt1.nr.state.ut.us/strmalt/default.asp.

2.4.35 Storm Drainage - Retention. Commercial Site Detention / Retention:   All commercial,
institutional, or industrial development, construction, reconstruction, alteration, or
expansion which generates any storm drainage, or any multiple-family housing
development containing four (4) or more units shall be required to retain or detain all storm
water drainage on its own property., or if able to connect to a public storm drain system
providing engineering analysis and approval by the city engineer.



R
o

ad
 C

o
n

st
ru

ct
io

n
 A

n
d

 
G

en
er

al
 I

m
p

ro
v

em
en

ts
 

 

D
IV

IS
IO

N
 3

 





3.1

3.1
OVERVIEW

3.1.1 Scope: This section defines the general requirements for all street improvements to be built and
installed within the City limits of Wellsville City, Utah and/or improvements which may became
the responsibility of the City.  In addition to these requirements, all other applicable codes and
ordinances remain in effect. These requirements are intended to allow the public officials of
Wellsville City to protect the health, safety, and welfare of residents and visitors.

3.1.2 Construction Drawings: Four (4) complete sets of detailed construction plans and drawings of
improvements shall be submitted to the City prior to commencing construction. The plan sets shall
be required to contain a topographic site survey or orthotopographic mapping certified as to its level
of precision by a registered Land Surveyor registered in Utah. No construction shall be started until
plans have been approved by the City.  One set of plans with the approval mark of the City Engineer
shall be kept available at the construction site.

3.1.3 Standards for Final Construction Drawings: The following standards are for the purpose of
standardizing the preparation of drawings to obtain uniformity in appearance, clarity, size and style.
This level of detail is not necessary at any preliminary approval stage such as Planning Commission
approval unless required by City Manager. 

3.1.4 Revisions: All revisions to plans shall be noted on the plans. All major revisions shall be corrected
on the plans and submitted to the City for approval prior to construction. 

3.1.5 Required Information: The plans and design shall meet the standards defined in the Wellsville
City Design Standards, Construction Specifications, and Standard Drawings, and other plans and
ordinances of Wellsville City.  The minimum information required on drawings for improvements
is as follows: 

All drawings and/or prints shall be clear and legible and conform to good engineering and drafting
room practice. Size of drawings shall be 24" x 36" (trim line) with ½" border on top, bottom and
right side with left side 1-1/2".

The following items are required on drawings:

A. North arrow (plan). (North shall be at the top or left side of the drawing).

B. Vicinity map.

C. Scale and elevations referenced to City Datum.
D. Stationing and elevations for profiles. 

E. Title block, located in lower right corner of sheet, to include:

1. Name of City.
2. Project title (subdivision, etc.).
3. Specific type and location of work.
4. Space for approval signature of City Engineer with date.
5. Name of engineer or firm preparing drawings with license number. 
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6. Number all sheets.

F. Scale should generally be 1" = 20' or 30' horizontal; 1" = 2' or 3' vertical.

G. Both plan view and profiles must be shown for each side of the street and centerline. Profiles
shall extend 300 feet beyond end of work.  Maximum finished road slope shall be 10 percent.
Minimum is 0.5 percent. Maximum cul-de-sac length shall be 400 feet and 100-feet
minimum diameter of asphalt.

H. When curb and gutter is required the stationing and top of curb elevations with curve data
must be shown for all curb returns.

I. Flow direction and type of cross drainage structures at intersections and adequate flow line
elevations.

J. Benchmark location and elevation.

K. Type of curb and gutter and distance back of curb to back of curb.

L. Gradient of roadways. Cross-slope transitions must be shown in detail.

M. Storm drain pipe size, type, class and gradient. 

N. Calculated amount of storm water flow at each drainage collection structure and in each curb
at all intersections shall be shown on an included drainage plan for any project involving
more than six (6) residential units and for any commercial or industrial project.

N. Size and location of water mains, valves, meters and hydrants.

P. Type of water pipe. Water mains shall be metered unless they are in streets, roads, or road
shoulders.

Q. Minimum cover four (4) feet over water lines.

R. Each set of plans shall be accompanied by separate sheets of details for all pavement sections
and structures which are to be constructed. A note disclosing the completion date of October
15 for all street patching and construction is desirable.

S. Each set of construction drawings showing a disturbed area greater than one acre  must
include a Storm Water Pollution Prevention Plan.  Plans must show which construction
phase Best Management Practices (Bmp’s) must be implemented by the Developer.  Plans
must also include project specific notes and details for guidance in implementing the BMP’s

T. For subdivisions and private streets serving more than six (6) residential units, a computer
disk shall be submitted to the City for the City's use in updating their master mapping. 

3.1.6 Additional Information: The following is a list of information which may be required for the Fire
District’s approval:

A. Legal description of property.
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B. Location: Plot plan, existing adjacent structures. 

C. Occupancy type/load. 

D. Type of construction.

E. Access roads: grades, widths, parking, turnarounds, cul-de-sac. 

F. Height of building: from fire fighting grade. 

G. Alarm systems: smoke, fire, sprinkler. 

H. Water supply system: source, storage facilities, distribution system, hydrant locations on
uphill side of street, if possible. 

I. Fire sprinkler plan.

J. Floor plans showing: exit signs, panic hardware, location of fire extinguishers, location of
hose cabinets, any other fire protection devices.

K. Information that may be required as determined by the Fire Chief or District Fire Marshall.

3.1.7 Inspection: All construction work involving the installation of improvements shall be subject to
inspection by the City. Certain types of construction may require continuous inspection while others
may have only periodic inspections. All inspection and testing costs are paid by developer or
contractor unless Wellsville City contractually assumes this financial burden. No inspections can
be made on Saturdays, Sundays or City and federal holidays. 

A. Continuous inspection is required on the following types of work: 

1. Laying of street surfacing.
2. Pouring of concrete for curb and gutter, sidewalks and other structures. 
3. Laying of sewer pipe, drainage pipe, water pipe, valves, hydrants and testing.

B. Periodic inspection is required on the following: 

1. Street grading and gravel base. 
2. Excavations for curb and gutter and sidewalks. 
3. Excavations for structures. 
4. Trenches for laying pipe. 
5. Forms for curb and gutters, sidewalks, and structures. 
6. Staking of limits of disturbance. 
7. Landscaping and landscape sprinkler information.

C. Requests for Inspection: Requests for inspection of work requiring continuous inspection
shall be made to the City three (3) working days prior to commencement of the work.
Periodic inspection will require one (1) day notice.
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3.1.8 Construction-Completion Inspection: An inspection shall be made by the City Engineer upon 72
hours notice by developer after all construction work is completed. Any faulty or defective work
shall be corrected within a period of thirty (30) days of the date of the City Engineer's Inspection
Report defining the faulty or defective work.

3.1.9 Two-Year Correction Period: If within two years after completion any work is found to be
defective, the contractor or developer shall promptly, without cost to the City, either correct such
defective work or remove it from the site and replace it with non-defective work. If the contractor
and developer do not promptly comply, or in an emergency where delay would cause serious risk
of loss, injury or damage, the City may have the defective work corrected or the rejected work
removed and replaced, and all direct and indirect costs of such removal and replacement, together
with (25) twenty-five percent in addition thereto, as and for such failure on the part of the subdivider
to make the repairs, shall be collected by the City in the manner most convenient to the City from
the developer and contractor. Whatever sharing of cost may be agreed upon between the developer
and contractor is strictly a private matter between the developer and the contractor.

3.1.10 Required Improvements: The following improvements are generally required unless waived by
the City on the basis of site conditions which make these improvements unnecessary. The design
of the improvements will vary depending on site conditions, and on the implementation of the
Streets Master Plan, Parks and Trails Master Plan, and other similar planning documents adopted
by the City that may cover the site or adjoining public properties. Unless otherwise stipulated all
improvements shall be designed and built to generally-accepted engineering standards. 

A. Curb and gutter, culverts, inlet boxes, and other drainage improvements reasonably
necessary to provide proper drainage in accordance with good engineering practice and the
City’s Master Storm Drainage Plan. 

B. Detention storage of runoff to improve water quality and to delay and reduce peak runoff to
a flow rate not exceeding the runoff rate which would have existed prior to any disturbance
of the land surface.

C. Pavement designed on a site-specific basis by a registered professional civil engineer. Unless
otherwise approved by the City Engineer, design traffic loading shall provide for 100 heavy
trucks per day both ways (HTPDBW) for residential streets, 300 HTPDBW for collector
roads, and 500 HTPDBW for arterial roads, as shown on the City’s Master Streets Plan. 

D. Brass cap intersection monuments for permanent survey control. 

E. Traffic lights, street signs, and traffic signs and markers. Operation and maintenance of street
lights is a City responsibility only when the light is at the intersection of two City streets.
Street name signs shall be in accordance with the attached Standard Drawings. Traffic signs
and traffic markers (including but not limited to stop signs and pavement striping) shall be
in accordance with the latest edition of the Manual on Uniform Traffic Control Devices. 

F. Fire hydrants are required at 500-foot intervals measured along public ways or walks or
drives which are to be snow plowed. All water mains serving a hydrant shall be a minimum
of eight-inch diameter. Each hydrant shall have an auxiliary gate valve located flanged to the
tee on the water main.
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G. A metallic tracer wire must be installed with all non-metallic pipes.  Brightly-colored utility
warning tape must be placed over all underground utility lines.

H. Both public and private streets shall be built in accordance with cross-sections shown in
these Standards, including pavement, gutter and sidewalks. Projects which would create an
unreasonable traffic impact, either for construction or for permanent access, whether by
vehicles, bicycles, or pedestrians on any City street shall be required to structurally improve
those streets in a manner to be determined by the City such that the street is structurally
capable of carrying both the temporary and permanent increases in traffic when analyzed by
generally-accepted engineering methods.

I. A study of geological hazards by a geologist or soils engineer may be required to be
submitted for all sites unless City Staff specifically omits the requirement. Cuts and fills on
each site shall be balanced to minimize hauling.

A percolation test by a qualified soils engineer is required for all onsite retention ponds or
underground retention systems.

J. Right-of-way for public streets may be required to be dedicated to the City for sites adjacent
to streets identified by the City as being in need of additional right-of-way.

K. Regulatory traffic signage may be required if a project creates any traffic impact.

L. Sidewalks and/or pedestrian trails, with wheelchair ramps at curbs or other obstacles in
accordance with the City’s requirements and as required to serve the proposed project.

M. All utilities and meter locations must be shown, including water and sewer laterals, power
and phone cables, gas lines, and cable TV. When a proposed project will alter, extend, or
abandon sanitary sewer mains, all sewer construction shall be done according to Wellsville
City Standards. 

N. All connections to the City water system shall be metered unless otherwise approved by the
City Manager. All connections 4 inches in diameter or larger shall also be provided with a
valve at the tee or property line and in other locations subject to the approval of the City. All
connections, piping, and appurtenances on the consumer's side of the water meter are to be
maintained privately, not by Wellsville City. 

O. Any staging area must be identified if requested by the City. Site survey information
including detailed  horizontal and vertical information relating to existing and future items
may be required by the City.

P. A letter from each appropriate utility company approving all utilities, including but not
limited to power and phone cables, gas lines and cable TV can be required by the City prior
to Wellsville City approval. All utilities shall be placed underground unless otherwise
approved by City. 

Q. Methods of temporary and permanent erosion control on construction sites and along all
drainage channels, swales, or streams below construction sites. Methodology is subject to
approval by an independent landscape architect and shall be in accordance with generally-
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accepted standards of landscape architecture. Limits of disturbance shall be shown on the
plans. A landscaping and revegetation plan including irrigation sprinklers may be required.

R. Wherever possible open channels shall be preserved for all major drainages.  Culverting of
these channels is not allowed unless approved by the City.  Landscaping and revegetating
to stabilize soils may be required.

S. Water system improvements necessary to keep Wellsville City's water storage and
distribution system fully in accordance with recommendations from the Insurance Services
Office and Utah State Board of Health regulations.  Improvements required include but are
not limited to: reservoirs and appurtenances, including excess capacity as needed to provide
efficient long-term system operation, pressure-reducing stations, pump stations, valves, air
release valve vaults, meter vaults, water distribution lines, telemetering, and  computer
modeling by Wellsville City or the consulting engineer of the City's choice as necessary to
determine the impacts of a  proposed development on the City water system. The City may
require manhole-size valve vaults.  A completely-detailed design of each pump house will
be required; scope of review includes but is not limited to exterior design and safety issues
such as kill switches, ground faulting, and panel locations (2 feet off floor, minimum).
Pumps and motors shall have a minimum of 75% wire-to water efficiency unless otherwise
approved by City. To simplify parts inventories, water systems equipment manufacturers
may be specified by the City.

T. As-built drawings or record drawings showing the as-built location of all public
improvements tied to as-built surface improvements. 

U. Sewer improvements as required by Wellsville City, including excess capacity as agreed
upon between the City and the developer. Backfill over sewer lines in City streets or on City
property shall be in accordance with these specifications. 
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3.2
GENERAL REQUIREMENTS

3.2.1 General: All pavement and street construction within Wellsville City, including pavement patches,
on City right-of-ways, or City owned property, and for private projects as determined by City
ordinances, shall be constructed in accordance with the requirements of these Specifications.
Because of the severity and sudden onset of winter in Wellsville City, all asphalt placement and all
street patching and construction shall be completed by 5:00 p.m. on October 15, unless approved
otherwise by the City. 

3.2.2 Approved Plans: Pavement and street construction shall be performed in accordance with the
Contract Documents for the work, prepared under the direction of a Professional Engineer licensed
in Utah and approved by the City.  Construction shall conform to the Approved Plans, these
Specifications, and the Standard Drawings included in these Specifications.

3.2.3 Licenses and Permits Required: All paving and street construction, including required cuts and
fill on City rights-of-way shall be performed by a Contractor licensed and bonded in Utah.  A permit
shall be secured by the Contractor from the City at least 48 hours before initiating construction.
Wellsville City's inspector shall be notified by the Contractor at least 24 hours before the planned
construction is to commence and also before starting whenever construction is delayed for any
reason.  The Chief of Police must be notified 48 hours in advance of intended closure of any public
way. 

3.2.4 Inspection: All work shall be inspected by a City authorized Inspector who shall have the authority
to halt construction. Whenever any portion of these Specifications and Contract Documents are
violated, the City Manager, by written notice, may order that portion of construction which is in
violation of these Specifications and Contract Documents to cease until such violation is corrected.
A copy of the notice shall be filed with the Contractor's license application for future review. If
deficiencies are not corrected, performance shall be required of the Contractor's Surety.
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3.3
CLEARING AND GRUBBING

3.3.1 Description:  This item shall consist of clearing and grubbing the areas shown on the Approved
Plans, or as described in the Special Conditions, of all trees, brush, and other vegetation, down
timber, rotten wood, rubbish, and other objectionable material. It shall include, but not be limited
to, removing buildings, fences, lumber, trash piles, concrete, asphalt, and other obstructions
interfering with the proposed work, and salvaging such of these materials as may be designated in
the Special Conditions or otherwise disposing of the debris as directed by the Engineer. All work
under this item shall be done in accordance with these Specifications and in conformity with the
Approved Plans. 

3.3.2 Construction Details: The limits of clearing, as well as grubbing operations on sewer and water
main projects are dependent to a considerable degree upon the Contractor's operations and it shall
be his responsibility to determine  these limits, providing he does not go beyond right-of-way or
easement lines. The clearing and grubbing shall be to such width as will provide for an excavation
storage area alongside the excavation for material excavated such as trench excavation and backfill,
an area for pipe and material storage, and for any haul roads which may be necessary. In areas where
driveable streets exist and where the project calls for grading and/or paving, the limits of clearing
will be outlined in the Approved Plans or in the Special Conditions.  When an area is to be cleared
prior to landscaping, the limits of the clearing will be outlined on  the Approved Plans and will be
staked by the Project Engineer.

Within the limits described, all vegetable growth such as trees, shrubs, brush, logs, upturned stumps,
roots of down trees, and other similar items shall be removed and disposed of, unless otherwise
directed in the Approved Plans. All trees to be felled shall be felled within the area to be cleared.
All tree trimming directed by the Project Engineer shall be done by competent personnel and in
accordance with good tree surgery practices. All stumps, roots, etc., shall be excavated, or removed
to a depth of not less than three feet below the subgrade or embankment slopes. Under no condition
shall said trees, stumps, roots, etc., be left above the ground surface. Where excessive excavation
is required for removals, the subgrade shall be compacted to at least 90% of the maximum density
determined by ASTM D-1557 (Modified Proctor).

No debris of any kind shall be deposited in any stream or body of water, or in any street or alley,
or upon any private property without written consent of the City.

The refuse resulting from the clearing and grubbing operation shall be hauled to a waste site secured
by the Contractor and shall be disposed of in such a manner as to meet all requirements of State,
county and municipal regulations regarding health, safety, and public welfare.

In all cases, the authority to burn shall not relieve the Contractor in any way from damages which
may result from his operations. In no case shall any material be left on the project, shoved onto
abutting private properties, or be buried in embankments or sewer trenches on the project.

Clearing and grubbing operations shall be carried out well in advance of the construction operations
so as to permit a well planned schedule of work.

The Contractor shall be responsible for all damages to trees and shrubbery not designated for
removal and existing improvements resulting from his operations. If the Contractor damages or
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destroys a tree or shrub not designated for removal, he shall replace it in species and grade with a
healthy tree acceptable to the City and guarantee it to live for a period one year. Any damage to
trees and shrubs which do not require removal shall be performed by a qualified tree surgeon. Repair
work shall be done to maintain the natural shape of the plant.

3.3.3 Cuts and Fills of Embankments: Following the clearing and grubbing operation, the construction
of cut slopes will be performed to neat and clean lines in accordance with the cut stakes, showing
depth of cut and slope planes as staked. Shoulders of slopes shall be cleared and formed at the
highest point and the slopes brought dawn to the finished subgrade elevations as staked. Loose soil
and rocks will be removed from cut slopes during this excavation. Over-excavation of cut slopes
shall be replaced with suitable mechanically compacted materials in accordance with the
requirements of the City.

The maximum allowable slope on cuts or fills of embankments shall be 2:1 unless justified by
specific site tests conducted by a Soils Engineer and approved by the City. Any changes in side
slope shall be smoothly graded to avoid abrupt transitions. UBC Chapter 70 and these Erosion
Control Guidelines shall be strictly adhered to.

Rock excavations will follow uniform slopes and plains as close as reasonably possible.

3.3.4 Fill Slopes and Embankments: All fill being placed an fill embankments will be placed in level,
horizontal, uniform layers of sufficient width to allow thru-passage for working construction
equipment. All fill slopes or embankments being constructed an hillside slopes of 10% grade or
more shall be horizontally benched into hillside natural ground prior to initial placement of material.

Unless otherwise shown on the Approved Plans, the width of each bench cut or terrace shall be the
width of the machine being used to bench. Each bench shall be cut to a minimum of 2' vertically,
and the excavated material shall be mixed and compacted with the fill material being placed on the
embankment. Unless otherwise shown on the Approved Plans, the standard fill embankment shall
consist of a four-foot (vertical) on eight-foot (horizontal) slope followed by a two-foot (horizontal)
bench, followed by another four-foot (vertical) an eight-foot (horizontal) slope followed by a two-
foot (horizontal) bench, such pattern to be continued as necessary.
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3.4
STREET AND DRAINAGE EXCAVATION 

3.4.1 Description: This item shall consist of excavating and grading the roadway, side streets, alley and
driveway approaches, sidewalk, and planting areas, and alleys, and all work necessary for the
completion of the cuts, embankments, slopes, roadway ditches, side street approaches, sidewalks,
planting areas, alleys and subsidiary work, including disposal of all surplus material. All work shall
be performed in accordance with the alignment, grades, and cross-sections shown on the Approved
Plans.

3.4.2 Classification: Roadway excavation, comprising all materials with the roadway, planting, and
sidewalk areas, but excluding trench excavation and borrow pits, will be classified under headings
of "Common Excavation," "Solid Rock Excavation," or "Unclassified Excavation" in accordance
with the Specifications herein. Any work involving tailings may require special handling
procedures. 

A. Common Excavation: "Common Excavation" shall be defined as the excavation of all
materials that can be excavated, transported, placed, or stockpiled by the use of heavy
ripping equipment and wheel tractor-scrapers with pusher tractors or that can be excavated
and dumped into place or loaded onto hauling equipment by means of excavators having a
rated capacity of one cubic yard or more and equipped with attachments (such as shovel,
bucket, backhoe, drag line or clam shell) appropriate to the character of the materials and the
site conditions.

B. Solid Rock Excavation: "Solid Rock Excavation" shall cover the removal and disposal of
solid rock or concrete, i.e. ledge rock that requires pneumatic drilling and blasting for its
removal and also boulders exceeding one cubic yard in volume. Hard pan, hard clay, or
glacial till will not be classified as solid rock excavation. Sandstone, silt stone, shale, or other
sedimentary rocks which are soft, weathered or extensively fissured will not be classified as
solid rock excavation.

C. Unclassified Excavation: "Unclassified Excavation" shall include all materials encountered
regardless of their nature or the manner in which they are removed. When excavation is
unclassified, none of the definitions or classifications stated in these Specifications shall
apply.

Excavation will be classified according to the above definitions by the City Engineer, based
on his judgment of the character of the materials and the site conditions. 

The presence of isolated boulders or rock fragments smaller than one cubic yard in size will
not in itself be sufficient cause to change the classification of the surrounding material.

3.4.3 Definitions: For the purpose of this classification, the following definitions shall apply:

A. Heavy Ripping Equipment: Heavy ripping equipment shall be defined as a rear-mounted,
heavy duty, single-tooth or multi-tooth, ripping attachment mounted on a tractor having a
power rating of 200 or more net horsepower (at the flywheel).
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B. Wheel Tractor-Scraper: Wheel tractor-scraper shall be defined as a self-loading (not
elevating) and unloading scraper having a struck bowl capacity of 12-20 yards. 

C. Pusher Tractor: Pusher tractor shall be defined as a track type tractor having a power rating
of 200 or more net horsepower (at the flywheel) equipped with appropriate attachments. 

3.4.4 Protection of Existing Improvements: 

A. Surface Improvements: The Contractor shall be responsible for the protection of existing
surface improvements as directed elsewhere in the various applicable sections of these
Specifications and Contract Documents, and any damage resulting from his operations shall
be his sole responsibility.

When required for construction approval, the limits of the disturbance area shall be fenced
with a 6-foot chain link fence conforming to UDOT Specifications, or approved equal. 

B. Subsurface Improvements: 

1. General: Utilities of record will be shown on the Approved Plans insofar as it is
possible to do so. Failure of the plans to show the existence of subsurface objects or
installations shall not relieve the Contractor from his responsibility to make an
independent check on the ground, nor relieve him from all liability for damages
resulting from his operations unless otherwise provided in the Special Conditions
or by exceptions hereinafter mentioned.

It shall be the responsibility of the Contractor to give proper written notification to
the agencies that have utilities in place and to cooperate with these agencies in the
protection and relocation of the various underground installations. These agencies
will give assistance in the location of the various utilities, but this shall not relieve
the Contractor from responsibility for any damage incurred, except in case where
the installations are not located as closely as is normally possible with electronic
pipe locator. In such case, the Contractor will not be liable if he has proceeded with
due caution. 

Where house sewer services are damaged through no fault of the Contractor, they
shall be repaired and payment will be made therefore by force account as the City
Engineer may determine. 

2. Private Utilities: Utilities other than those owned and operated by the City are in
streets pursuant to franchises or to rights claimed under the laws of the U.S.A. or the
State of Utah, and therefore, the respective utility agencies are responsible for all
adjustments and relocations of their facilities. These agencies will locate their
facilities for the Contractor and assist him in their protection. The Contractor shall
coordinate his work with that of the affected agencies and shall protect them from
damage.

The Contractor shall be liable for all damages to private utilities resulting from his
operations, and hold the City harmless. 
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3. Water Mains and Appurtenances: The Contractor shall be responsible for any
damage to water mains and water facilities caused by his operations and also for the
cost of lost water, and also for the cost of City manpower, materials, and equipment
costs as determined by the Public Works Director, except under the following
conditions: (1) he has not excavated below or beyond the required excavation lines
and, (2) he has given proper and timely notice of his work plans, and (3) he has used
reasonable care and has cooperated in minimizing the damages. 

Any damage to water gates, hydrants, valve chambers, and  other surface
appurtenances which results from the Contractor's operation shall be his sole
responsibility.

3.4.5 Construction Details: Off-highway earth moving equipment will not be allowed to haul on or
across any streets not being improved in the contract.  

3.4.6 Use of Explosives: Blasting will not-be permitted in any case without specific authority of the City,
and then only under such restrictions as may be required by the proper authorities. Explosives shall
be handled and used in strict compliance with the "Utah Occupational Safety and Health; Rules and
Regulations; General Standards" of the Utah State Industrial Commission.

When the use of explosives is necessary for the execution of the work, the Contractor shall have a
special clause in his insurance permitting the blasting. He shall use the utmost care so as not to
endanger life or property, cause slides or disturb the materials outside the neat lines of the cross-
section.

The Contractor shall be responsible for any and all damage or injury resulting from the use of
explosives.

The Contractor shall notify the police department and each public utility company having structures
in proximity to the site of the work of his intention to use explosives and such notice shall be given
sufficiently in advance to enable the companies to take such steps as they may deem necessary to
protect their property from injury.

Blasting shall be completed in the vicinity of new structures before construction on such structures
is undertaken. All explosives shall be stored in a secure manner and place in compliance with local
laws and ordinances and all such storage places shall be clearly marked "Danger--Explosives." No
explosive shall be left in an unprotected manner along or adjacent to any existing highway or public
place. 

3.4.7 Side Street, Alley and Driveway Approaches: Approaches to the project shall be excavated to the
limits indicated on the Approved Plans or to such limits as the Engineer may direct. This excavation
shall be made in conjunction with the street excavation and in such a manner as to provide safe
access for local and emergency traffic at all times.

Where the Engineer deems subgrade material to be unsatisfactory, excavation below grade will be
required to such depths as he may direct.  Excavation below grade shall be of the same classification
as that above it, provided it is removed in the same operation as the normal excavation. Where the
Contractor has completed the excavation and is required to move back to remove unsuitable
material, or where the additional depth requires special equipment because of the presence of
shallow utilities or other unforeseen conditions, the work shall be performed as directed by the City
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Engineer. No materials shall be wasted  without permission of the Engineer. Excavation operations
shall be conducted so that material outside of the limits of slopes will not be disturbed, unless
otherwise directed.

If the excavation below grade is required because of negligence on part of the Contractor, the
necessary excavation below grade and the back filling required to restore the surface satisfactorily
shall be at the Contractor's expense.

3.4.8 Planting and Sidewalk Areas: The class of excavation as specified shall include all excavation of
planting and sidewalk areas and shall extend to the lateral and terminal limits shown on the
construction plans. Planting areas shall be defined as those areas existing between the roadway
surface and property line, exclusive of the areas occupied by other improvements such as sidewalks.
Excavation on planting strips in developed areas, shall be made and be terminated to blend neatly
with the existing contours. Planting strips shall be filled with topsoil comparable to existing topsoil
and shall conform to the plan grade.

3.4.9 Pavement Removal: Pavement removal shall be accomplished and compensation be made therefor
under street excavation. Where existing streets are to be excavated and are presently surfaced with
asphalt concrete or bituminous mats on earth or granular base, these surfaces shall be considered as
part of the excavation. Where existing street pavements extend beyond the back of the new curb
line, the Contractor will also be required to remove the pavement as part of the excavation. For
trench excavation, the pavement shall be sawcut one-foot back from the trench edge at its widest
point. The saw cut shall slightly undercut the remaining in-place pavement.  It shall be the
Contractor's responsibility to determine the thickness of such surfaces. 

3.4.10 Disposal of Excavated Material: Suitable excavated material shall be used for the making of all
required project embankments. The more suitable portions of the excavated material shall be stored
on the project as the Contractor elects or off the project in areas approved by the City Engineer and
used for backfilling of curbs and dressing up of planting areas.  Excavated material in excess of that
needed to complete all embankments and for backfilling curbs and dressing planting areas shall be
removed as directed by the Engineer. Any remaining excess or unsuitable materials shall be
disposed of by the Contractor at his own expense. 

The Contractor shall not waste any excavated material until he is certain there is sufficient material
to complete all necessary project embankment and plantings. If any undue amount is wasted, the
Contractor shall secure and furnish approved borrow material at his own expense. 

3.4.11 Ditches and Drainage: All ditches shall be constructed as shown on the Approved Plans and shall
be so graded as to conform to the natural flow of the water to inlets, catch basins, culverts, or
channels. Ditches from cuts shall be located in such manner as to bypass any part of the adjacent
fill so that no damage will be caused thereto by running water. The roadbed and ditches shall be
maintained in such condition that the work shall be well drained at all times, including periods of
work suspension. Proper protection shall be provided to insure that no erosion takes place.

If it is necessary in the prosecution of the work to interrupt the existing flow of irrigation water,
existing surface drainage, sewers, or underdrainage, temporary facilities shall be provided until
permanent drainage or irrigation work is completed. All areas where seepage or standing water
exists, must be thoroughly drained, if feasible and required, as directed by the Project Engineer. This
work must be done in advance of any grading operations. 
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3.4.12 Selected Granular Borrow Material: When specified in the Contract Documents or by the Project
Engineer, all suitable selected material excavated of local borrow, shall be used for finishing the top
portion of the subbase. The selected material shall conform with the requirements as outlined in
State of Utah Standard Specifications for Road and Bridge Construction.

When the transporting of selected material directly from excavation to its final position on the
roadway will be impracticable, the selected material shall be left in place until it can be placed in
final position. If, however, the conditions are such that the undisturbed selected material will hamper
ordinary grading operations or cause unnecessary movements of equipment, the Engineer may allow
the removal of  sufficient selected material and the stockpiling thereof to enable practical hauling
operations. If excavation and stockpiling of selected material is specified in the Special Conditions
or is ordered by the Project Engineer, the excavation and stockpiling shall be at locations designated
by the Project Engineer, and thereafter be removed from the stockpile and placed in final position
upon the roadbed when directed by the Project Engineer. 

3.4.13 Slides: Side slopes in cuts and an embankments shall be constructed as staked or re-established by
the Project Engineer.  In case a slope finished to the lines as staked or reestablished by the Engineer
shall slide back of the established slope onto the roadway prism, or out of an embankment before
final acceptance of the work, such slide material shall be removed by the Contractor from the
roadway, or be replaced in the embankment by him, at the unit contract price for the class of
excavation involved, and the slopes shall be refinished as directed by the Project Engineer.

Rock cut slopes shall be scaled of all loose rocks and fragments, and left in a neat, safe, and
workmanlike condition.

Materials to replace embankment slides shall be obtained from sources approved by the Project
Engineer. Slopes undercut at the base or destroyed in any manner by act of the Contractor shall be
resloped by him parallel to the damaged slope, or as re-established by the Engineer. 

3.4.14 Overbreak: In all materials encountered in the performance of the contract, overbreak is any
portion of any such material which is excavated, displaced or loosened outside and beyond the
slopes, lines, or grades as staked or re-established, with the exception of such material which occurs
as slides as described hereinbefore, regardless of whether any such overbreak is due to blasting, to
the inherent character of any formation encountered, or to any other cause. All overbreak as so
defined shall be removed by the Contractor and shall be disposed of by  the Contractor.

Whenever it is agreed to in writing and in advance between the Contractor and the Project Engineer,
overbreak may be used in forming any embankment as planned to replace borrow which otherwise
would have to be provided for. In this event, payment will be made for the volume of common
borrow or solid rock borrow, as the case may be, which the overbreak replaces, at the respective
contract prices per cubic yard for such borrow with the additional allowance for haul, if any, on such
available borrow; provided, however, that no allowance will be made for overbreak which is placed
in the embankment as planned in lieu of available material coming from within the neat lines of the
roadway prism. 

3.4.15 Embankments:

A. Foundation Treatment: The materials composing the embankments must be entirely
imperishable and free of frozen material. Wherever the natural surface upon which the
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embankment is to be placed is of such nature as in the judgment of the City Engineer, will
impair the stability or usefulness of the street, the natural surface shall be stabilized or
removed and disposed of as the Engineer may direct. 

Where embankments are to be made on hillsides or where a new fill is to be applied upon
an existing embankment, the slopes of the original ground or embankment (except rock
embankments) shall be cleared, grubbed, and terraced or stepped by machine cut or by other
approved means before filling is commenced. Fills shall be wide enough to accommodate
machinery.

When the top layer of the ground underlying the proposed roadway embankment is of loose
material, the embankment height is less than 6 feet, the earth remaining in the excavated area
shall be loosened to a 4 depth of eight inches or such lesser depth as ordered by the Project
Engineer, and then be recompacted to not less than 90 percent maximum density as defined
by ASTM D-1557 (Modified Proctor).

Following preparation of the excavated area, the void shall be filled in layers with selected
material from adjacent cuts and compacted as provided in the Contract Documents.

B. Unsuitable Foundation Excavation: When shown in the Contract Documents, unstable
natural ground shall be excavated prior to the placement of embankment over the area. The
unstable material may consist of peat, muck, swampy or unsuitable materials, including
buried roots and stumps. The material shall be excavated by the Contractor as directed by
the Project Engineer to give the constructed embankment full bearing on solid ground.

C. Displacement of Unsuitable Foundation Materials: Where shown on the Approved Plans, the
roadway embankments to be constructed across low, swampy ground shall be constructed
on solid ground to the elevation as indicated by the roadway section on the plans. To obtain
this result the overburden of peat, muck, swampy or other unsuitable material lying above
the elevation of solid ground shall be displaced or removed by the Contractor, as directed
by the Project Engineer, to give the constructed embankment full bearing on the solid
ground, as shown by the Approved Plans and as required by these Specifications.

The Contractor shall displace the overburden of unsuitable materials in constructing the
embankment by such methods as the Engineer may approve. The overburden material
outside of the new embankment slopes fill shall be leveled off and blended in as directed by
the City Engineer, and left in a neat condition.

D. Embankment Construction: Embankment construction shall be divided into two classes, rock
embankments and earth embankments. Rock embankments shall be all, or any part, of an
embankment in which the material contains 10% or more by volume of gravel or stone four
(4) inches or greater in diameter. Embankments of all other material shall be considered as
earth embankments.

When embankments are constructed across wet or swampy ground which will not support
the weight of heavy hauling and spreading equipment, the Contractor will be required to
choose such methods of embankment construction and to use such hauling and spreading
equipment as will least disturb the soft foundation. When soft foundations are encountered,
the lower part of the fill may be constructed by dumping and spreading successive vehicle
loads in a uniformly distributed layer of thickness not greater than that necessary to support
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the vehicle while placing subsequent layers, after which the remainder of the embankment
shall be constructed in layers and compacted as specified in the Contract Documents.

It is not the policy of the City to allow an increase in the planned depth of embankment
material over soft, wet, or swampy ground for the sole purpose of providing support for
heavy hauling and spreading equipment, unless the Contractor proves to the satisfaction of
the City Engineer that the planned depth is inadequate to support lighter hauling vehicles.
If it proves necessary for the Contractor to use smaller hauling vehicles or different methods
of embankment construction than he had originally contemplated in order to comply with
the foregoing, such shall not be the basis for a claim for extra compensation. The unit
contract price for the various pay items involved shall be full compensation for all labor,
materials and equipment necessary to perform the work as outlined herein. 

At the time of compaction, the moisture content of that portion of embankment material
passing a number four (4) sieve shall be not more than three (3) percentage points above or
below the optimum moisture. Embankment material which contains less moisture than
required for proper compaction with the compacting equipment being used shall be watered
in the amount ordered by the Project Engineer.

E. Rock Embankment Construction: Rock embankments shall be constructed in layers not
exceeding twelve (12) inches in depth, except in the case that the average size of the
fragments exceeds twelve (12) inches, the layers may be as deep as required to allow their
placement subject to approval by the City Engineer. Occasional fragments exceeding the
average size shall be disposed of instead of being incorporated in the embankment.

Each layer shall be compacted by routing the loaded and unloaded hauling equipment or
through the use of rollers. The roadway shall be compacted to at least 95% of the maximum
density determined by ASTM D-1557 (Modified Proctor).

The material shall be placed carefully so that the larger pieces of rock or boulders are well
distributed. The intervening spaces and interstices shall be filled with the smaller stone and
earth as may be available so as to form a dense, well compacted embankment. Each layer
shall be compacted as specified in the Contract Documents.

In making rock embankments, the Contractor will be required to bring the fills to within
twelve (12) inches below grade, as designed by the Project Engineer, and to construct the
remainder from suitable fine material placed in layers, smoothed and compacted. The finer
materials from rock excavations shall be saved as far as practicable for use in topping out
rock fills and backfilling over the subgrade excavation in rock cuts.  

F. Earth Embankment Construction: Earth embankment shall be constructed in compacted
layers of uniform thickness and moisture. The layers shall be carried up full width from the
bottom of the embankment to avoid widening the edges after the center has been brought to
grade. 

1. Compacting Earth Embankments: Earth embankments shall be compacted with
modern, efficient, compacting units satisfactory to the Project Engineer. The
compacting units may be of any type provided they are capable of compacting each
lift of the material to the specified density.  The use of hauling equipment to obtain
partial compaction will be allowed but the Contractor will be required to compact
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the full width and depth of each layer of material to the required density. The  right
is reserved for the Project Engineer to order the use of any particular compacting
unit discontinued if it is not capable of compacting the material to the required
density in a reasonable time.

Embankments normally shall be constructed in successive horizontal layers not
exceeding eight (8) inches in loose thickness. If approved by the Engineer,
successive horizontal layers up to a maximum depth of twelve (12) inches may be
placed, provided the required density is obtained throughout the fill width and depth
of each layer.

Each layer of the embankment shall be compacted to at least ninety-five percent
(95%) of the maximum density determined by the "Compaction Control Test".

At all locations that are inaccessible to a roller, the embankment shall be brought up
in horizontal layers and compacted thoroughly with mechanical tampers. The
horizontal layers shall not exceed six (6) inches in loose thickness.

2. Compaction Control Test: Optimum moisture content and maximum density for
other than granular materials shall be determined in accordance with the Method of
Testing for Moisture-Density Relations of Soils, as defined by ASTM D-1557
(Modified Proctor).

G. Embankments and Structures, Trestle and Bridge Ends: The work of filling around structures
and the ends of trestles and bridges and the constructing of embankments shall be undertaken
and completed as soon as possible after each structure is completed, or when ordered by the
Project Engineer.

In filling around the structure, trestle and bridge ends, the Contractor shall bring the fill up
equally on all sides of the bracing and the columns of the bridge to prevent distortion of the
bents and columns.  This method shall also be used in bringing up the fill on both sides of
the bulkheads as shown on the Approved Plans, or as directed by the Project Engineer. The
embankments shall be constructed under the bridge to the height and dimensions as shown
on the Approved Plans, or directed by the Project Engineer. Fill shall not be placed against
green concrete and wedging it action against walls shall be prevented by stepping or
serrating the sides of excavation. All drainage openings or seep holes in the masonry or
concrete shall be backfilled one foot in each direction from the opening with coarse concrete
aggregate. 

The embankment and backfill at both ends of all rigid frame concrete structures which do
not have provisions for expansion shall be brought up and compacted simultaneously to
prevent lateral displacement of the structure due to unbalanced earth loading. The strength
requirements for the closing pour of concrete for frame structures must be met and approved
by the City or the pour shall have been completed at least seven days before backfilling. 

3.4.16 Borrow: Borrow shall conform to the specifications of Section 3.6.

3.4.17 Compacting Cut Sections: When the density of the natural ground of a graded roadbed in a cut
section, upon which a specified layer of surfacing or selected material is to be placed, is less than
the requirements herein unto for specified for the method of compaction used, the top two (2) feet
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of the graded roadbed shall be compacted in accordance with the requirements of compacted earth
embankment, which is specified. If ordered by the City, the material shall be excavated to a depth
of sixteen (16) inches and stockpiled temporarily, and the underlying eight (8) inches be then
loosened, watered if necessary, and compacted to the required density. The excavated material shall
then be replaced in successive layers as required under Section 3.5.15G, watered if necessary, and
compacted to the required density.

3.4.18 Revegetation: All exposed cut and fill areas must be revegetated in accordance with the
requirements stipulated an the Approved Plans or specified in the Special Conditions.

3.4.19 Snow Removal: Whenever the surface of a cut or the site of an embankment is covered with snow
sufficiently deep to impair the utility of the work, the snow must be removed and deposited beyond
the slope stakes at the Contractor's own expense. Work of this nature shall be at least one hundred
(100) feet in advance of the excavation and placing of the embankment.
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3.5
BORROW, GRANULAR BORROW, GRANULAR 
BACKFILL BORROW AND PIT RUN BORROW

3.5.1 Description: This work shall consist of furnishing material obtained outside the right-of-way for
use in the construction of the embankment, backfill or for other portions of the work.

"Borrow" shall consist of material conforming to classifications A-1-a through A-4 of AASHTO
Designation M-145.

"Granular Borrow", when specified, shall consist of material conforming to Classifications A-1-a
through A-4 of AASHTO Designation M-145. The material shall meet the design CBR*; a
requirement for suitability of source and not for project control testing.

"Granular Backfill Borrow" shall conform to the requirements of A-1-a Classification of granular
materials of AASHTO Designation M-145 modified so as to limit the maximum size to 2 inches and
be well graded.

“Pit Run Borrow” shall conform to the requirements of A-1-a classification of granular materials
of AASHTO Designation M-145 modified so as to limit the maximum size to 4-inches and be well
graded.

3.5.2 Construction Methods: The Contractor shall notify the Project Engineer sufficiently in
advance of opening any borrow areas so that cross-section elevations may be taken and the material
tested, if necessary, before being used. Clearing out of vegetation and stripping of unsatisfactory
material from the pit or blending of materials when required, shall be performed by the Contractor
at his expense. When there is a choice in quality of materials in the borrow source, the best material,
when directed, shall be placed in the top portion of the embankment. Borrow material shall be
placed in the embankment and used for backfill.

Borrow material shall not be placed until after the roadway excavation has been completed, unless
approved by the City. If the Contractor places more borrow than is required and thereby causes a
waste of excavation, the amount of such waste will be deducted from the borrow volume.

3.5.3 Revegetation: All borrow and stockpile areas shall be revegetated in accordance with the
requirements stipulated on the Approved Plans or specified in the Special Conditions.

* NOTE: CBR here and wherever mentioned herein, shall always be understood to mean "California Bearing
Ratio."
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3.6
SUBGRADE

3.6.1 Description: The subgrade will be considered as those areas and surfaces of new or existing streets,
alleys, driveways, sidewalks, or other public places upon which additional materials are to be
placed, under the Contract, or which are to be constructed or prepared for the future placement
thereupon of other materials in accordance with these Specifications and Contract Documents,
which will be staked for lines and grades by the Project Engineer.

3.6.2 Construction Details:

A. Subgrade for Base Materials: In advance of setting line and grade stakes, the subgrade area
shall be cleared of brush, weeds, vegetation, grass and debris, all of which shall be
satisfactorily disposed of as specified by the Project Engineer or by the Contract Documents.
All depressions or ruts which contain water shall be drained. The subgrade shall then be
bladed, ripped, and compacted to remove inequalities and secure a uniform surface.

After the foregoing requirements have been complied with, the proper alignment and grades
will be given by the Project Engineer.  Where normal cross-sections are being constructed,
stakes will be set at convenient offsets at intervals not to exceed fifty (50) feet or where
necessary, such as at street and alley intersections. It shall be the responsibility of the
Contractor to set centerline grades which may be needed except in cases where the street
grades are warped or otherwise do not conform with the typical section. 

The existing subgrade shall be compacted to ninety-five percent (95%) of maximum density
determined by ASTM D-1557 (Modified Proctor).

All soft, spongy, or yielding spots shall be entirely removed and the space refilled with
granular backfill borrow material, thoroughly compacted, and shaped to grade elevations.

The final finishing shall be to a height above the finished subgrade cross-sections as may be
determined, by trial and experience, to be proper to ensure thorough compaction to the grade
as staked, by finished grading and rolling.

When ordered by the Project Engineer, the Contractor shall sprinkle the subgrade with water
in such quantities as directed.

Grade and line, throughout the stages of constructing the subgrade, shall be secured from the
reference stakes. The subgrade shall be maintained by the Contractor, at his expense, at the
required compaction and in the finished condition until the first course of surfacing is placed
upon it.
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3.7
WATERING

3.7.1 Water for Streets: Water for compacting embankment, constructing subgrade, placement of
screened gravel and crushing surfacing, and for laying dust caused from grading operations or public
travel, if ordered by the Project Engineer, shall be applied in optimum amounts and placed as
designated by the Project Engineer.

3.7.2 Source of Water and General Requirements:

A. Water Supply: The Contractor shall make arrangements for and provide all necessary water
at his own expense, unless otherwise provided in the Special Conditions.  

If the Contractor purchases water from The City at a fire  hydrant on or near the project, all
arrangements shall be made by him at his own expense and payment be made to the City on
basis of the actual quantity of water metered. The City must authorize the opening of any
City hydrants. All water usage will be metered. Application for service shall be made to the
City Manager located in the City Offices. 

B. Requirements and Responsibility: The Contractor shall use only those hydrants designated
by the City and in strict accordance with its requirements for hydrant use. 

The Contractor shall secure permission from and comply with all requirements of the City
before obtaining water from the fire hydrants.

The Contractor shall use hydrant wrenches only to open hydrants. He shall also make certain
that the hydrant valve is open "full," since "cracking" the valve causes damage to the valve.
An approved auxiliary valve shall be provided on the outlet line for control purposes. Fire
hydrant valves must be closed slowly and completely to avoid a surge on the system, which
creates undue pressure on the water lines. The Contractor shall carefully note the importance
of following these directions.

If one of the Contractor's employees shall knowingly or unknowingly damage any hydrant
valve system, the Contractor will be responsible for all resulting costs and damages. He shall
immediately notify the City so that the damage can be repaired as quickly as possible.

Upon completing the use of the hydrants, the Contractor shall notify the City, so that the
hydrants may be then inspected for possible damage. Any damage resulting from the use of
the hydrants by the Contractor will be repaired by the City and the cost thereof shall, if
necessary, be borne by the Contractor.

The Contractor shall furnish all connectors, wrenches, valves, and small tools that may be
necessary to meet the requirements of the City pertaining to hydrant use.

Violation of these requirements will result in fines and will lay the Contractor liable for
damage suits because of malfunctioning of damaged fire hydrants, in the event of fire.

3.7.3 Equipment Requirements:
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A. General: Where hauled water is required, the tank truck and/or trailer shall meet all safety
and licensing regulations and shall be provided with a pump of such size and capacity as to
provide for a discharge equivalent to that required for hydrant settling water.  Adjustable
spray heads, front or rear, and spray bar shall provide uniform and controlled application of
water without or washing.

An approved pressure pipeline hose nozzle or sprinkling system may be used for applying
water in embankment construction or to moisten material before excavation.

The Contractor shall provide sufficient equipment to apply water as directed. Insufficient or
inadequate watering equipment shall be cause for closing down those operations affected by
such until the Contractor makes proper remedy of the deficiency.
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3.8
EXCAVATION FOR STRUCTURES

3.8.1 Description:  The provisions of this section of the Specifications concern the removal or excavation
of all materials of whatsoever nature that is necessary for the construction of footings, bases, or any
other foundation work required to support pump stations, headwalls, water tanks, transmission
towers, and similar structures.

This section also includes the construction and subsequent removal of all shoring, cribs, cofferdams
or caissons; the pumping which may be necessary for the execution of the work, and the placement
and compaction of all necessary backfill.

It is not intended that excavation for culverts, sewers, and water mains and their appurtenances,
manholes, inlets, and catch basins, conduits, and miscellaneous work covered elsewhere in these
Specifications or in the Special Conditions shall be considered as structure excavation.

A. Classification: Structure excavation will not be further classified into solid rock excavation
or common excavation, nor into wet or dry excavation. Structure excavation shall include
the necessary grubbing of structure sites which otherwise would not be grubbed, the
excavation of any and all formations encountered inside the limits which define structure
excavation, and the removal and disposal of all debris, including submerged or buried
timber, and all pumping that may be necessary for draining and dewatering the excavation.
It shall also include the furnishing of all equipment necessary for the performance of this
work, the placement of all necessary backfill inside the limits which define structure
excavation, as hereinafter specified, and the disposal of excavated material that is not
required for backfill.

3.8.2 Construction Details:

A. Preservation of Channel: When foundations or substructures are to be constructed in or
adjacent to running streams, no excavation shall be done outside of cribs, cofferdams,
caissons or sheet piling, nor shall the natural stream bed adjacent to the structure be disturbed
without the written permission of the City. Care shall be taken to minimize damage to
vegetation and to minimize siltation in the stream. Excavation work shall not be done during
periods of high snowmelt. If any open pit excavation or dredging is permitted at the site of
the structure before the placement of cribs or cofferdams, the Contractor shall, after the
foundations are in place, backfill such excavations to the original surface of the stream bed
with material satisfactory to the City.  The backfilling material shall be of  such quality and
shall be placed in such a manner that it will offer the same resistance to scour as the material
removed.

B. Excavation in Open Pits: When footings can be placed in the dry without the use of
cofferdams and when cofferdams are not necessary for the preservation of conditions
affecting the safety of the completed structure, the Project Engineer may permit the
excavation of open pits without shoring, cofferdams or cribs. Such pits shall be constructed
with side slopes sufficiently flat to prevent sliding or caving. The Contractor shall assume
full responsibility for the prevention of any such slides adjacent to any such excavation, and
in the event of any such slide, the Contractor shall remove the additional material brought
down by the slide at his own expense. 
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In case the material disturbed by a slide lies within an area upon which a portion of the
structure is to be constructed, the Contractor shall excavate the disturbed material and
backfill the excavated area to the original ground line with material satisfactory to the Project
Engineer.  This material shall be placed and compacted in the manner specified elsewhere
herein. All costs in connection with excavating, backfilling, compacting, and restoring such
a slide area to its original position and condition shall be borne by the Contractor. 

When water is encountered, ample provision shall be made for draining or pumping, and the
excavation shall be accomplished by such means as will prevent stirring up or softening the
bottom. Foundation material unduly disturbed or softened by the use of equipment in the
bottom of the pit or by inadequate handling of water shall be removed by the Contractor at
his own expense. Such material removed shall be replaced with satisfactory material.

C. Depth of Footings: Foundation for all structures shall be excavated to the depth and lines
indicated on the Approved Plans. The Project Engineer may require the Contractor to
excavate below the elevations shown on the Approved Plans, or may order him to stop above
the elevations shown, depending  upon where suitable foundation material is encountered.

D. Preparation for Placing Foundations: In solid rock or other hard material, the excavation
shall be carried at least 6" to 12" into the rock or hard material to form a key for the concrete
footing, or to such additional depth as shown on the Approved Plans or directed by the
Project Engineer. The bottom of the pit shall be cleaned of all loose material and cut to a firm
surface, either level, stepped or serrated. When concrete is to rest on an excavated surface
other than rock, special care shall be taken not to disturb the bottom of the excavation and
the final removal of all loose or soft material shall be made just before the concrete is placed.

E. Shoring, Cribs, and Cofferdams: Except as provided in Section B, all excavations shall be
shored, braced, or protected by cofferdams in accordance with approved methods. No
excavation or dredging shall be done before shoring, crib, or cofferdams are placed, except
with the written permission of the City. If permission is given, it shall not relieve the
Contractor of his obligation to anchor or otherwise hold the crib or cofferdam in place and
secure it against tipping or displacement. Unless otherwise ordered, all cofferdams, sheeting
and bracing shall be removed after serving their purpose. 

F. Inspection: The Contractor shall notify the City before starting any excavation. From time
to time during the progress of excavation, the City will examine at their discretion the
character of material taken out. 

G. Disposal of Excavated Material: The material obtained from structural excavation shall be
used as the Project Engineer may require, either in construction embankments, or for
backfilling over and around the structures after they are complete. When the material is
unsuitable or not required for either of these purposes it shall be disposed of in a satisfactory
manner. 

H. Backfilling: All material used for backfill shall be of a quality acceptable to the Project
Engineer and shall be free from large or frozen lumps, wood or other extraneous matter. The
backfilling of openings made for structures shall be considered as a necessary part of the
excavation, although the Project Engineer may require that the material for use in making
a backfilling be obtained from a source entirely apart from the structure. Except as may be
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otherwise specified hereinafter, spaces excavated and not occupied by abutments, piers, or
other permanent structures shall be backfilled up to the surface of the surrounding ground,
with a sufficient allowance for settlement and, in general, the top surface of the backfill shall
be neatly graded. 

Backfill in existing street areas or in areas that must support roadway embankment or which
is a part of any roadway embankment, shall be placed in horizontal layers not more than
eight (8) inches thick, and each layer shall be tamped and compacted to 95% of the
maximum density as determined by ASTM D-1557 (Modified Proctor). 

The use of mechanical tampers may be required for compacting backfill for certain items as
shown in the individual specifications for such items, and as may be required in the Special
Conditions or on the Approved Plans where greater density than that specified above is to
be obtained. 

Special precautions shall be taken to prevent any wedging action against abutments and wing
walls. If the excavation has sloping sides, the slope shall be broken up by stepping or
serrating to prevent wedge action before the backfill is placed. Fill placed around culverts,
piers, and other underground utilities shall be deposited on both sides to approximately the
same elevation at the same time. 

The Project Engineer may order the backfill around piers and in front of abutments and
wings to be of stone or lean concrete if the excavation has been in hard material exposed to
erosion. Backfill of this nature will be paid for by force account unless otherwise provided
for in the proposal. If the material used in making the backfill is too dry to permit proper
compaction, the Engineer may require the addition of sufficient water to allow satisfactory
compaction.  If the material is too wet to permit proper compaction the Engineer may require
a more suitable material to be substituted.
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3.9
UNTREATED BASE COURSE

3.9.1 Description: This item shall consist of the construction of a base course composed of a natural
gravel, crushed rock, or crushed slag placed on a prepared subgrade in conformance with the lines,
grades, and dimensions shown on the Approved Plans or established by the Project Engineer and
in accordance with these Specifications. Each aggregate source shall be tested and the results
submitted to the City at least 48 hours prior to hauling any material on- site. In order to facilitate the
field testing, the Contractor shall submit single gradation target values along with these test results.

3.9.2 Mineral Aggregate: Mineral aggregate shall conform to the following requirements:

A. On that portion of the aggregate passing the No. 40 sieve, the liquid limit shall not exceed
25, nor shall the plasticity index exceed 6, when tested in accordance with AASHTO T-89
and T-90.

B. The dry mineral aggregate shall be uniformly graded within one of the gradations specified
in subsection 3.10.3, when tested in accordance with AASHTO T-27. The gradation to be
used shall be the option of the Contractor, unless otherwise specifically designated in the
Special Conditions, none other shall be used, unless authorized in writing by the City. The
source of material must be approved by the City.

The total amount of material passing the No. 200 sieve shall be determined by washing in
water in accordance with AASHTO T-11.

C. Aggregate shall have a percentage of wear not exceeding 50, when tested in accordance with
AASHTO T-96. This requirement shall be used in determining the suitability of the
aggregate source and for routine control testing.

D. The aggregate shall be of uniform density and quality, and shall have a rodded weight of not
less than 75 lbs. per cubic foot, when tested in accordance with AASHTO T-19.

3.9.3 Gradation: Acceptance of aggregates with respect to gradation shall be based on the average
gradation of 5 samples taken from a test lot. A test lot shall not exceed 5000 tons of aggregate.

Test samples shall be taken as the aggregate is used and shall be obtained from the roadbed
immediately behind the spreader or laydown machine, prior to any further processing or
compaction. The locations to be sampled shall be chosen on a random basis.

The method of taking the sample shall conform to AASHTO T-2.

A test lot shall be accepted when the average gradation of the 5 samples meets the ideal gradation
with the tolerances shown below and when the number of individual samples outside the gradation
band and within the specified tolerances does not exceed the following:

1-1/2", 3/4", ½" Sieves not more than 3 samples
No. 4 and No. 16 Sieves not more than 2 samples
No. 50 and No. 200 Sieves not more than 1 sample
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The dry mineral aggregate shall conform to one of the following gradations: 

1-1/2" Gradation

Sieve Size 
Ideal

Gradation
Gradation
Tolerance

1-1/2” 100 0

3/4” 86 ±5

1/2” 72 ±5

No. 4 48 ±5

No. 16 26 ±3

No. 50 17 ±2

No. 200 8 ±2

1" Gradation

Sieve Size 
Ideal

Gradation
Gradation
Tolerance

1" 100 0

1/2” 85 ±6

No. 4 55 ±6

No. 16 31 ±4

No. 50 19 ±2

No. 200 9 ±2

¾" Gradation

Sieve Size 
Ideal

Gradation
Gradation
Tolerance

3/4" 100 ±0

3/8" 85 ±7

No. 4 61 ±6

No. 16 33 ±5

No. 50 19 ±2

No. 200 9 ±2

3.9.4 Mixing and Placing: The subgrade on which the sub-base course is to be placed shall be uniformly
shaped and firmly compacted. 

If the required compacted depth of base course exceeds 6 inches, the base shall be placed in two or
more layers of approximately equal depth with no layer exceeding six inches. If vibratory
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compacting equipment is used, the compacted depth of a single layer of base course may be
increased to 8 inches upon written approval from the City Engineer.

Unless otherwise specified in the Special Conditions, the sub-base course shall be mixed by method
(a) or (b). Method (a) shall be used on all projects where more than 50,000 tons of untreated sub-
base course are to be produced except method (b) may be used when the total daily production does
not exceed 300 tons, and where material is used for miscellaneous construction, such as under
sidewalks, curbs, detours, etc. Method (b) may also be used when the total contract amount is less
than 50,000 tons. 

Method (a): The mineral aggregate shall be mixed with water in a stationary plant. Water shall be
added in the amount necessary to obtain the optimum moisture content for compaction plus or minus
2 percentage points. The mixed base material shall be transported to the road in such manner as to
retain the proper moisture content and shall be placed on the roadbed by means of an approved
spreader. 

Method (b): The mineral aggregate shall be placed on the subgrade by an aggregate spreader or
windrow sizing device, after which it shall be uniformly mixed in a traveling mixing plant, by motor
graded or by other approved equipment. During mixing, water shall be added in an amount
sufficient to provide the optimum moisture content for compaction plus or minus 2 percentage
points. 

The furnished base material shall be uniform in appearance, texture, and moisture content, and shall
be free from pockets of segregated material. 

3.9.5 Compaction: The base course shall be uniformly compacted over the test area. The material shall
have a uniform moisture content within two (2) percent of optimum prior to application of
compactive effort. A test area shall not exceed 2500 feet in length and shall be the full width of the
course being placed or as conditions require. The location of four test sites within a test area shall
be chosen on a random basis. The in-place field density may be determined by ASTM D-1557
(Modified Proctor). 

The test area shall be accepted when the average of the four density determinations is not less than
95 percent of maximum laboratory density, as determined ASTM D-1557 (Modified Proctor), and
when no one determination is lower than 92 percent of maximum laboratory density. 

If an individual test result falls below 92 percent of maximum laboratory density, the base material
represented by that test will be considered defective and the Contractor shall further compact the
test area. After further compaction, the original test area and one other randomly selected site within
the test area shall be tested. The average of these two test results shall be included in determining
the mean density of the test area. The original test result shall not be included. If the test area still
does not meet the required density, the process of recompacting the retesting may be repeated.

In addition to the above acceptance tests, the Engineer reserves the right to test any area which
appears defective and to require further compaction of areas that do not meet at least 92 percent of
maximum laboratory density. 

If the mean density of the base course placed on any production day does not equal or exceed 96
percent of maximum laboratory density but is not below 92 percent of maximum laboratory density,
the test area may be accepted at a reduced price upon written request from the Contractor. The
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computation of the adjusted price for the untreated base course with respect to density shall be based
upon a pay factor of 0.90. Any test area with a density below 92 percent of maximum laboratory
density shall be considered defective. The Engineer may order the correction or removal of any or
all of the base course in that test area.

3.9.6 Finishing: The base shall be finished to a smooth uniform line and grade with surface deviations
not exceeding 0.5 inch, plus or minus in 10 feet. The determination of compliance with smoothness
may be made with a straight-edge, chalk-line, or profilograph.

The thickness of the base shall be reasonably close to that shown in the Contract Documents or as
designated by the Project Engineer. Acceptance of the finished base with respect to thickness shall
be on the basis of test areas selected by the City Engineer, not to exceed 50,000 square feet in size.
Depth analysis shall be made by test holes located in a random pattern with not less than 4 test holes
in each test area. Test areas shall be accepted when seventy-five (75) percent of the test holes are
not less than 0.5 inch of the designated thickness, and when no individual test hole shows a deficient
thickness or more than 1.0 inch.

Test areas that are not acceptable shall be brought into compliance by the addition or removal of
base material. Added material shall be blended with the in-place base and recompacted to the
required density. Excess material shall be removed at the Contractor's expense, and shall be
deducted from the pay quantities. If the City permits an excess thickness of base to remain in place,
the amount of material in excess of the tolerances specified will not be included in the pay quantity.

The finished sub-base shall be maintained to line and grade, and at the specified density until
covered by a base or surface course. Any sub-base that becomes soft, washboarded or distorted
under public or construction traffic shall be scarified, watered, remixed, and recompacted at the
Contractor's expense. 
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3.10
ASPHALT MATERIALS

3.10.1 Description:

A. Asphalt Material: Asphalt of the grade specified shall fully comply with all of the
requirements hereinafter set forth for each respective grade.

The particular grade or grades of asphalt to be used on any project will be those called for
in the Contract Documents.  Each shipment of bituminous materials shall be uniform in
appearance and consistency, and shall show no foaming when heated to the specified loading
temperature. Shipments contaminated with other asphalt types or grades than specified shall
be rejected.

B. Bill of Lading: The vendor of the bituminous material shall prepare a bill of lading for each
shipment of material showing the following information:

1. Type and grade of material
2. Whether additives have been used and, if so, the type and amount 
3. Destination
4. Consignee's name
5. Date of shipment
6. Railroad car or truck identification
7. Project number for which shipped
8. Loading temperature
9. Net weight (or net gallons corrected to 60/F., when requested)
10. Specific gravity
11. Bill of lading number
12. Source of bituminous material (manufacturer)

The vendor's bill of lading shall be prepared in triplicate, one copy to accompany the shipment to
be delivered to the project, one copy to be mailed to the City, and one copy to be mailed to the
designated testing laboratory.

C. Asphalt Cements: Penetration grades of asphalt cement prepared from petroleum shall
conform to the requirements of Utah State Road Standard Designation AC-10 or AC-20
when available, except that minimum flash point for all grades shall be 350/F.

D. Catalytically-Blown Asphalt: Shall be prepared only by the catalytic-blowing treatment of
petroleum asphalt. The asphalt shall be homogeneous, free from water and shall not foam
when heated to 347/F. Asphaltic materials for which ferric chloride or other compounds of
iron have been used as catalysts in the blowing operation will not be acceptable.

Catalytically-blown asphalt shall meet the requirements of the "State of Utah Standard
Specifications for Road and Bridge Construction."

E. Asphalt Emulsions: Emulsified asphalt shall conform to the requirements of ASTM of ISSA
Specifications, for type SSlh, CSSlh or QUICK SETTING, MIXED GRADE EMULSION.
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F. Slow Curing Cut Back Asphalt (SC): Shall conform to the requirements of AASHTO —141.

G. Medium Curing Cut Back Asphalt (MC): Shall conform to the requirements of AASHTO
—82.

H. Rapid Curing Cut Back Asphalt (RC): Shall conform to the requirements o AASHTO —8
, except that RC-4000 shall conform to the requirements shown in the "State of Utah
Standard Specifications for Road and Bridge Construction."

I. Deep Penetration Liquid Asphalt: Requirements of deep penetration liquid asphalt shall meet
the "State of Utah Standard Specifications for Road and Bridge Construction." 

J. Road Tars: Shall be derived from gas-house, coke-oven, or water gas tars and shall conform
to the requirements of AASHTO —52. 

K. Unauthorized Grades: The use of grades of asphalt other than those called for on the
Approved Plans or in the Special Conditions will not be allowed. Any work which proves
to be defective because of the use of unauthorized grades of asphalt shall be repaired or
removed at the expense of the Contractor, if ordered by the City.
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3.11
BITUMINOUS SURFACE COURSE

3.11.1 Description:  These Specifications apply to pavements constructed of asphalt concrete in one or
more sources and include bases, surface courses and wearing surfaces.  The number of courses in
the pavement cross section shall be as shown on the Approved Plans or designated in the Special
Conditions.

Unless otherwise specified in the Special Conditions, the Contractor shall furnish all asphalt and
mineral aggregates, mineral filler and blending sand as may be required and perform all mixing,
hauling, spreading, compacting and other work necessary to complete an asphalt concrete pavement
in accordance with these Specifications.

All materials to be used in the manufacture of bituminous surface courses shall be tested and the
results shall be submitted to the City a minimum of 48 hours prior to incorporating them as part of
the contract.  Approval by the City of the materials and test results shall be obtained by the
Contractor or the work may be rejected by the City.

3.11.2 Materials:

A. Bituminous Material: The bituminous material shall be the specified asphalt cement
conforming to the requirements of Section 3.10.  The grade specified in the proposal may
be changed one step by the Project Engineer.

B. Mineral Aggregate: Mineral aggregate shall consist of crushed stone, crushed gravel, or
crushed slag conforming to the following requirements:

1. Coarse aggregate, retained on the No. 4 sieve, shall consist of clean, hard, tough,
durable and sound fragments, with not more than 3 percent by weight of flat,
elongated, soft, or disintegrated particles, and shall be free from vegetable matter or
other deleterious substances.

2. In addition, that portion of the aggregate retained on the No. 4 sieve shall have not
less than 50 percent of particles by weight with at least one mechanically fractured
face, or clean angular face, when tested in accordance with the Utah Department of
Transportation Test Procedure 8-929.

3. Fine aggregate passing the No. 4 sieve, may be either a natural or manufactured
product.  The aggregate shall be clean, hard grained and moderately sharp, and shall
contain not more than 2 percent by weight of vegetable matter or other deleterious
substances.

4. That portion of the fine aggregate; passing the No. 40 sieve shall be non-plastic
when tested in accordance with AASHTO T-90.

5. The weight of minus 200 mesh material retained in the aggregate, as determined by
the difference in percent passing a No. 200 sieve by washing and dry sieving
without washing shall not exceed 6 percent of the total sample weight.
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The portion of the fine aggregate passing the No. 200 sieve shall be determined by
washing with water in accordance with AASHTO T-11.

6. The aggregate shall be of uniform density and quality and shall have a rodded
weight of not less than 75 lbs. per cubic foot when tested in accordance with
AASHTO T-19.

7. The aggregate shall have a percentage of wear not exceeding 40 when tested in
accordance with AASHTO T-96.

8. The mineral aggregate, when mixed with the bituminous binder specified for the
project, shall have a swell not exceeding 0.030 inch when tested in accordance with
AASHTO T-101, Method A. When the mineral aggregate is mixed with SC-250, the
swell shall not exceed 0.062 inch, when tested in accordance with AASHTO T-101,
Method B.

9. The aggregate shall have a weighted loss not exceeding 16 percent by weight when
subjected to five cycles of sodium sulfate and tested in accordance with AASHTO
T-104.

10. The aggregate shall be of such nature that when thoroughly coated with the
bituminous material specified for the project, not less than 90 percent of the coating
shall be retained when tested in accordance with Test Procedure 8-945 of the
Manual of Instruction of UDOT. If the aggregate does not meet this requirement,
bituminous additive shall be used to increase the percentage of retained bituminous
material.  The type and percent of additive to be used shall be approved by the
Engineer. Bituminous additive shall conform to the requirements of Section 407 of
the UDOT Standard Specifications for Road and Bridge Construction.  When the
aggregate is thoroughly coated with the bituminous material it will have an
unconfined compressive strength of not less than 150 psi when tested in accordance
with the requirements of Group 2 samples, AASHTO T-165, except that the mixing
and compacting temperatures shall be in accordance with ASTM D-1559. Hydrated
lime may be used to increase the unconfined compressive strength of the bituminous
mix when this strength is below specification. The amount of lime to be used shall
be approved by the Engineer.

11. The combined material aggregate plus any specified additives, when mixed with the
specified bituminous binder in accordance with ASTM D-1559, shall conform to the
following requirements: 

Marshall stability 1200-2500 lbs.
Flow (0. 01 inch) 10-18
Voids content 3.0% to 5.0%
V.M.A.* 15.0% minimum

The requirements specified in this subsection shall be used to determine the
suitability of the aggregate sources and shall not be used for routine project control
except for items (a), (b), (c), and (d).
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* Note: Voids in V.M.A. shall be determined by use of AASHTO T-209 and
methods shown in the Asphalt Institute's Manual Series No. 2 (MS-2).

12. The bituminous surface course material shall have a coefficient of thermal expansion
of less than ½ inch per 100 feet. When tested by the UDOT testing procedure, this
requirement shall be used to determine the suitability of the aggregate source and
shall not be used for routing project control.  The Materials and Research Section
or District One Materials and Test Unit may be contacted for information regarding
this test method and specification.

C. Gradation: The combined dry mineral aggregate shall be uniformly graded and of such size
that it meets one of the gradations specified in Subsection D, when tested in accordance with
AASHTO T-30. The gradation to be used shall be at the option of the Contractor, unless
otherwise specifically designated in the Contract Documents or by the Engineer, except that
the top lift of bituminous surface course shall utilize aggregate of which 100% passes the l/2"
sieve, unless otherwise approved by the City. When a specific gradation is designated, none
other shall be used, unless authorized in writing by the Project Engineer.  The maximum size
of aggregate shall not be more than one-half the thickness of the compacted course to be
constructed.

The Contractor shall establish a mix gradation, which meets the requirements of the chosen
gradation band. At least 10 working days prior to producing bituminous surface course, the
Contractor shall submit in writing a job-mix gradation to the Project Engineer for his
approval. The job-mix gradation furnished shall be based on the material already stockpiled.
The job-mix gradation shall have definite single values for the percentage of aggregate
passing each specified sieve based on the dry weight of the aggregate.

Changes in the job-mix gradation may be made prior to a day's production subject to
approval by the Project Engineer who, before use, will make necessary adjustments in the
amount of bituminous material to be used. The request for change shall be in writing and
shall give the City sufficient notice to review the change mix design. For major changes in
the job-mix gradation at least three (3) working days notice shall be required. The Project
Engineer will be furnished laboratory data to aid in selecting a mix gradation. The
established mix gradation curve shall be reasonably parallel to the limits of the chosen
gradation band.

The asphalt content of the mix shall be 4.5% to 5% or as approved by the City and shall be
maintained with a tolerance of ± 0.4 percentage points.

D. Sampling and Testing: Acceptance of bituminous mixes with respect to gradation and
bitumen content shall be based on the average gradation of 5 samples taken from a test lot,
determined in accordance with the Utah Department of Transportation Test Procedure 8-947.
A test lot shall not exceed 5000 tons of bituminous mix. Test samples shall be taken as the
bituminous mix is being placed and shall be obtained from the roadbed immediately behind
the paver prior to any further processing or compaction.

The locations to be sampled shall be chosen by the City.
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A test lot shall be accepted for gradation when the average gradation of the five samples is
within the gradation tolerances specified below, and when the number of individual samples
outside the gradation tolerances does not exceed the following:

1", 3/4", ½", 3/8" Sieves not more than 3 samples
No.'s 4, 8, and 16 Sieves not more than 1 sample
No. 's 50 and 200 Sieves not more than 1 sample

1" Gradation

Sieve Size 
Ideal

Gradation
Gradation
Tolerance

1" 100 0

1/2” 83 ±8

No. 4 54 ±7

No. 16 28 ±5

No. 50 17 ±5

No. 200 7 ±2

¾" Gradation

Sieve Size 
Ideal

Gradation
Gradation
Tolerance

3/4" 100 ±0

3/8" 83 ±8

No. 4 54 ±8

No. 16 28 ±6

No. 50 17 ±6

No. 200 7 ±2

½" Gradation

Sieve Size 
Ideal

Gradation
Gradation
Tolerance

1/2" 100 ±0

No. 4 70 ±10

No. 16 35 ±7

No. 50 17 ±6

No. 200 7 ±2
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3.11.3 Construction Details:

A. Preparation of Roadway:

1. Preparation of Asphalt, Concrete or Brick Surfaces:  Before construction of an
asphalt concrete pavement on an existing surface, all fatty asphalt patches, grease
drippings, and other objectionable matter shall be entirely removed from the existing
pavement. All excess asphalt joint filler shall be completely removed and all
premolded joint filler shall be removed to at least one-half inch (½") below the
surface of the existing pavement. All types of existing pavement or bituminous
surfaces shall be thoroughly cleaned by sweeping to remove dust and other foreign
matter.

When asphalt concrete pavement is to be constructed over an existing paved or oiled
surface, in addition to the preparation as outlined hereinbefore, all holes and
depressions shall be filled with an appropriate class of asphalt concrete mix by hand
shoveling.  The surface of the area shall be leveled and compacted thoroughly, to the
satisfaction of the City. 

2. Preparation of Untreated Roadway: The existing roadway surface, including
intersections and side street approaches, shall be shaped to a uniform grade and
section shown on the Approved Plans, or as directed by the Project Engineer. 

The material on the existing street shall be loosened to a depth of approximately one
inch, scarifying if necessary.  The material shall be drifted back and forth across the
street, evenly distributed and compacted into an unyielding mass by blading, rolling,
and watering. The grade shall be shaped so that all frame castings for manholes,
monument boxes, gate valve boxes, catch basins, etc. within the roadway section to
be treated, will extend one-half to one inch below the finished surface. Where valves
boxes or manhole frames must be adjusted in elevation to match the proposed finish
asphalt grade, that adjustment must be made prior to placing asphalt unless
otherwise approved by City. Where existing oil mats are to be met, they shall be
thoroughly swept and cleaned to provide proper connections, as the Project Engineer
may direct. 

The prime coat shall be applied in accordance with Section 3.13. 

After the maintenance, patching or repair work has been completed and immediately
prior to placing the bituminous pavement, the surface of the prime coat shall be
swept clean of all dirt, dust, or other foreign matter. 

3. Removing Existing Pavement: Where shown on the Approved Plans or where
designated by the Project Engineer, the existing pavement of the type shown on the
Approved Plans shall be broken up, loaded, hauled, and disposed of in accordance
with requirements outlined in "Removal of Existing Street Improvements." 

B. Connections With Existing Facilities: Where the bituminous pavement is to be connected
with an existing roadway surface, bridge, railway crossing or other facility the Contractor
will be required to modify the existing roadway profile in such a manner as to produce a
smooth riding transition to the existing facility. 
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Where it is necessary to remove existing asphalt surfaces or oil mat surfaces to provide
proper meet lines and riding surfaces, the Contractor shall burn or chip the existing surface
so that there will be sufficient depth to provide a minimum of one (1) inch of asphalt
concrete, and the waste material shall be disposed of to the satisfaction of the Project
Engineer. Prior to placing the asphalt concrete, these areas shall be tacked in accordance with
requirements described in Section 3.14. Meet lines shall be straight and the edges be vertical.
The edges of meet line cuts shall be painted with diluted cutback asphalt or SS-1 emulsion
prior to placing asphalt concrete. After placing the asphalt concrete, the meet line shall be
sealed by painting with a cutback asphalt or SS-1 emulsion and immediately covered with
clean dry sand. 

C. Construction Methods and Equipment: The methods employed in performing the work, all
equipment, tools and machinery and other appliances used in handling the materials and
executing the work shall be the responsibility of the Contractor. The Contractor shall make
such changes in the methods employed and in the equipment used as are necessary whenever
the bituminous surface being produced does not meet these Specifications. 

D. Temperature Control: The viscosity of the asphalt as it is being used in the pugmill shall be
between 150 and 300 centistokes, determined in accordance with ASTM D-2170. 

The Contractor shall advise the City in writing of the source of the asphalt to be used, who
will then approve the temperature limits for the asphalt, aggregate, mixing, and laydown
provided all the information required in Section 3.12.1 has been previously submitted and
approved. 

In the event a dryer-drum mixing process is used, the temperature of the bituminous mixture
at discharge from the mixer shall be not less than 230/F. nor more than 260/F. It is necessary
to complete compaction of the bituminous mixture before the temperature of the mixture
drops below 180/F. It is necessary to cover haul trucks with tarpaulins and to deliver the
mixture to the site before the mix temperature drops below 200 /F. unless an exception is
approved by the City. 

If the source of asphalt is changed during the course of the work, notice shall be given in
writing to the City. A new mix design shall be made, and new temperature limits will be
specified before asphalt from the new source is used. In no case shall the asphalt from two
different sources be intermixed. 

E. Prime Coat or Tack Coat: If a prime coat or a tack coat is required, it shall be placed in
accordance with Section 3.13 or Section 3.14, whichever is applicable. 

F. Mixing:  The mineral aggregate shall be dried prior to mixing. Drying shall be accomplished
in a suitable drier and shall continue until the average moisture content is not more than 1%
by weight. Moisture determinations shall be made on samples taken from the drier discharge.
Flames used for drying and heating shall be properly adjusted to avoid damage to the
aggregate and to avoid contamination of the aggregate by soot or fuel oil. 

The mineral aggregate and bituminous binder shall be mixed at a central mixing plant. The
shortest mixing time consistent with satisfactory coating of the aggregate shall be used as
approved by the Engineer. The mineral aggregate shall be considered satisfactorily coated
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with bitumen when all of the particles passing the No. 4 sieve and 96% of the particles
retained on the No. 4 sieve are coated as determined visually by the Project Engineer.  The
required mixing time, as determined above, shall be used until changed by the Project
Engineer. 

If a dryer-drum mixing process is used, the dryer-drum mixing system shall be equipped to
provide positive control of the cold aggregate feed and automatically regulate the feed gate
and permit instant correction of variations in load. The cold feed shall be automatically
coupled with the bitumen flow to maintain the required proportions. The system shall be
equipped with automatic burner controls and shall provide for temperature sensing of the
bituminous mixture at discharge. The mixing system shall be equipped with an adequate and
approved surge bin capable of dumping into hauling units. The surge bin shall be loaded in
such manner as to prevent segregation of the mix. Dumping on the ground and reloading of
the bituminous mix shall not be permitted. A mixing time consistent with satisfactory coating
of the aggregate shall be used. The mineral aggregate shall be considered satisfactorily
coated with bitumen when all of the particles passing the No. 4 sieve and 98% of the
particles are retained on the No. 4 are coated as determined by the Project Engineer. The
moisture content of the bituminous mixture sampled behind the laydown machine prior to
compaction shall not exceed 1% by weight.

G. Spreading: Each course of the pavement shall be spread with a mechanical, self-propelled
spreading and finishing machine capable of at least a 12-foot width. It shall be equipped with
a screed or cutoff device that oscillates in a horizontal motion or vibrates vertically when
striking off the course or lift under construction. The mixture shall be spread and stuck-off
in such a manner that the finished surface shall conform to the elevations, grades and cross-
sections shown on the Approved Plans or as designated by the Project Engineer. 

The spreading machine shall be operated in such a manner as to distribute the mixture to
proper cross-section, width, and thickness without segregation of aggregates. The spreading
machine shall leave the mixture uniformly dense throughout, smooth, and free from
inequalities and irregularities. 

The spreading machine shall be capable of placing a uniform layer of asphalt mix to the
depth shown on the Approved Plans or ordered by the Project Engineer. Unless otherwise
designated or directed, bituminous base course more than 3 inches in total compacted
thickness shall be spread in two or more courses, with no course exceeding 3 inches in
compacted thickness. 

The placing and compacting of bituminous base course in any given lane, shall not precede
the placing and compacting of bituminous base course in any adjacent lane by more than one
hour. When weather or other conditions are unfavorable, the amount of time between placing
in adjacent lanes shall be reduced, as required by the Project Engineer. 

Longitudinal joints in succeeding courses shall be offset at least 6 inches transversely to
avoid a vertical joint through more than one course. 

Areas which are inaccessible to the spreading machine may be paved by other methods, as
approved by the Engineer. When ordered by the Engineer, motor patrol graders or approved
types of truck-attached spreaders shall be used to pave inaccessible or irregularly shaped
areas. Hand raking shall be kept to a minimum. 
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H. Compaction: After the mixture has been spread, the surface shall be rolled in longitudinal
direction commencing at the outside edge or lower side and preceding to the higher side.
Each pass of the roller shall overlap the preceding pass at least one-half the width of the
roller. Rolling shall continue until 98% of the laboratory density as determined in accordance
with ASTM D-1559 for the bituminous mixture being used has been obtained, except that
97% density is allowable for new road construction subject to the approval of the City. 

All rollers shall be in good condition, and the reversing mechanism so maintained that the
roller is capable of changing directions smoothly. The roller shall be kept in continuous
motion while on the hot mat in such a manner that all parts of the pavement receive equal
compression. Reversing should not be done until the roller has completely stopped. Rollers
shall be operated by competent and experienced personnel. 

The surface of the mixture after compaction shall be smooth and true to established section
and grade. Any mixture which shows an excess or deficiency of asphalt, or uneven
distribution of asphalt due to insufficient mixing, or which becomes loose, broken, raveled,
mixed with dirt, or is in any way defective, shall be removed and replaced with fresh hot
mixture at the Contractor's expense, and be immediately compacted to conform with the
surrounding area. Areas of one square foot or more showing an excess or deficiency of
asphalt shall be removed and replaced. 

Areas inaccessible to the roller shall be compacted by tamping with mechanical or hand
tampers. 

Acceptance of the surface course with respect to density shall be based on the average
density of 4 determinations made in a test area. A test area shall not exceed 2500 feet in
length and shall be the full width of the course being placed. The location of test sites within
a test area shall be chosen on a random basis at the Engineer's discretion. The in-place field
density may be determined by any one of the methods selected by the Engineer. 

The test area shall be accepted when the average of the 4 density determinations is not less
than 97.5% of maximum laboratory density and when no determination is lower than 95%
of maximum laboratory density. The maximum laboratory density shall be determined in
accordance with Utah Department of Transportation Test Procedure 8-942. 

I. Finishing:  The surface course shall be finished to a smooth uniform line and grade with
surface deviations not exceeding 1/8 inch, plus or minus, in 10 feet. The determination of
compliance with smoothness may be made with a straight-edge, chalk line, high-low
detector, or profilograph at the option of the Engineer. Surface ridges and irregularities shall
be eliminated by rolling or other approved methods. The use of any equipment that leaves
defects in the finished surface which cannot be eliminated, shall be discontinued. 

When tested longitudinally, parallel to the surface, the surface shall not vary more than the
following: 

Leveling or    Second or
Length of Section First Course Surface Course
       10 feet    1/4 inch      1/8 inch
       25 feet    3/8 inch      1/4 inch
       50 feet    ½ inch      3/8 inch
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Any variation from specified tolerance shall be corrected, at the expense of the Contractor,
in a manner satisfactory to the Project Engineer. 

The average thickness of the completed surface course shall be reasonably close to that
shown on the typical sections.  Acceptance of the completed surface course with respect to
thickness shall be on the basis of test areas selected by the Engineer, not to exceed 50,000
square feet in size. Depth analysis may be made by cores located in a random pattern, with
not less than 4 cores in each test area. The test area shall be accepted when seventy-five (75)
percent of the cores are not more than ½ inch greater nor 3/8 inch less than the specified
thickness and when no core shows a deficient thickness of more than 3/4 inch. 

Test areas that are not acceptable because of deficient thickness shall be brought into
compliance by placing additional surface course as directed by the Engineer. 

Test areas that are not acceptable because of excess thickness shall be corrected as directed
by the Engineer. Removal of portions of the surface course, if required, shall be at the
Contractor's expense, and the amount of material removed shall be deducted from pay
quantities. If the Project Engineer permits an excess thickness of surface course to remain
in place, the amount of material in excess of the tolerances specified will not be included in
the pay quantities. 

The thick tolerances established above shall not apply to those areas where additional
thickness is required for leveling an existing surface. 

J. Miscellaneous Details of Construction: Construction of one course or lift upon another shall
not proceed until the underlying course has completely cooled and set, unless otherwise
approved by City.

Where the asphalt concrete is to be placed against a concrete or stone curb or gutter, or
against a cold pavement joint, or against any metal surface such as manhole rings or valve
boxes, a tack coat shall be applied in advance of the placing. The application shall be thin
and uniform, care being exercised to avoid accumulation of asphalt in depressions or upon
portions of the curb or gutter not requiring the application. The tack coat shall be in
accordance with Section 3.14. 

No traffic other than that necessary for construction purposes shall be allowed on any course
of the pavement until the course has completely cooled and set. 

K. Weather and Seasonal Limitations: Bituminous surface course shall be placed only between
April 15 and October 15 and when the air temperature in the shade and the roadbed
temperature are above 50/F and rising. Bituminous surface course shall not be placed during
rain, when the roadbed is wet, or during other adverse weather conditions, as determined by
the Project Engineer or the City. Bituminous surface course placed after October 15 shall be
placed only upon written authorization from the City and then only when a proper review
has determined that it is in the best interest of the City and the public. 

L. Seal Coat: If a seal coat is required, it shall be placed in accordance with the requirements
of Section 3.15. 
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M. Shoulders: The shoulders shall be finished to the lines, grades, and cross-sections shown in
the Approved Plans or Special Conditions. 
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3.12
BITUMINOUS PRIME COAT 

3.12.1 General: This item shall consist of an application of liquid or emulsified asphalt to a prepared
subgrade or untreated base course preparatory to placing a bituminous base or surface course. The
prime coat shall be applied in conformity with the Approved Plans and these Specifications or as
designated by the City. 

3.12.2 Bituminous Material: Bituminous material shall be MC 70 and shall conform to the requirements
of Section 3.11. 

The grade may be changed one step by the City Engineer. 

3.12.3 Blotter Material: Blotter material, when required, shall consist of granular material that meets the
following gradation requirements, when tested in accordance with AASHTO T-27: 

Sieve Size Percentage Passing Sieves
   No. 4 90-100
   No. 10 25-80
   No. 200  0-15

3.12.4 Surface Preparation: If the surface to be primed contains an appreciable amount of loose material
or is excessively dusty, it shall be wetted, bladed and rolled as approved by the Project Engineer,
to make the surface satisfactorily tight. Priming shall not be started until all free surface moisture
has disappeared. 

3.12.5 Application of Bituminous Material: The bituminous material shall be sprayed over the prepared
surface by means of a pressure distributor. The rate of application shall be approved by the Project
Engineer. 

The temperature range of the bituminous material at the time of application shall be such that the
viscosity will be between 50 and 100 centistokes, as determined in accordance with ASTM D-2170.
The exact temperature range shall be approved by the Project Engineer. 

Where a surface is overprimed, resulting in a film of free liquid asphalt, it shall be blotted by
spreading a light, uniform layer of blotter material applied at a rate approved by the Project
Engineer. 

Blotter material shall be applied by means of an approved mechanical spreader, capable of
depositing a uniform layer of blotter material applied at a rate approved by the Project Engineer. An
underprimed surface shall immediately receive another application of bituminous material. 

3.12.6 Protection of Structures:  During the application of bituminous material, all structures shall be
protected from being spattered or marred by covering with building paper or other suitable
materials. If any spattering or marring should occur, the condition shall be corrected at the expense
of the Contractor. 

Bituminous material shall not be discharged into borrow pits or gutters.
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3.12.7 Opening to Traffic and Maintenance: If a roadway has been open to traffic at any time, its closure
for application of prime coat must be coordinated with the City 48 hours in advance. After the prime
coat has been applied, it shall be left undisturbed for at least 4 hours. If after this time the surface
is tacky or tends to pick up under traffic, the excess bituminous material shall be blotted with blotter
material, before the surface is opened to any kind of traffic. The Contractor shall maintain the
primed surface until the next course is placed. Maintenance shall include spreading any necessary
additional blotter material, replacing all portions of prime coat that have been destroyed, and
patching any breaks in the primed surface. Any primed area that has become fouled by traffic, or
otherwise, shall be cleaned before the next course is placed. 

Under no circumstances should traffic be permitted to travel over freshly primed surface. If detours
cannot be provided, the Contractor shall restrict his operation to a width that will permit at least one-
way traffic over the remaining portion of the roadbed. If one-way traffic is provided, the traffic shall
be controlled by flagging or pilot car operation. 

3.12.8 Weather and Limitations: Prime coat and tack coat shall be applied only when the air temperature
in the shade is above 50/F and the roadbed temperature is above 50/F. Prime coat and tack coat shall
not be applied during rain, fog, or other adverse weather conditions. 

The temperature restrictions may only be waived upon written authorization by the City. 
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3.13
BITUMINOUS TACK COAT 

3.13.1 General: This item shall consist of an application of liquid asphalt or emulsified asphalt to an
existing surface applied in conformity with the Approved Plans and these Specifications or as
directed by the City. 

3.13.2 Materials: Bituminous material shall be RC 70 and shall conform to the requirements of Section
3.11. 

3.13.3 Application of Bituminous Material: Prior to applying the material, the surface to be treated shall
be swept or flushed free of dust or other foreign material.  The material shall then be sprayed over
the prepared surface by means of a pressure distributor at the rate approved by the Engineer. 

The temperature range of the bituminous material at the time of application shall be such that the
viscosity will be between 50 and 100 centistokes, as determined in accordance with ASTM
Designation D-2170. The exact temperature range shall be approved by the Project Engineer. 

3.13.4 Protection of Structures: Structures shall be protected as provided in Subsection 3.13.6. 

3.13.5 Opening to Traffic: Under no circumstances shall traffic be permitted to travel over the tacked
surface until the bituminous material has cured so as to not be picked up by traffic. If detours cannot
be provided, the Contractor shall restrict his operation to a width that will permit at least one-way
traffic over the remaining portion of the road. If one-way traffic is provided the traffic shall be
controlled by flagging or pilot car operation. 

3.13.6 Weather Limitations: The application of tack coat shall be subject to the conditions outlined in
Subsection 3.12.8. 
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3.14
BITUMINOUS SEAL COAT 

3.14.1 General: This item shall consist of applying a coat of liquid asphalt to an existing surface course.
Within 6 months to 18 months after the road is paved with asphalt, the Contractor shall have a “chip
and seal” coat applied to the asphalted road.  The “chip and seal” coat will be applied within the 6
to 18 months at a date agreed upon with the City Manager. 

3.14.2 Bituminous Material:  The contractor shall be responsible to furnish and place the required asphalt
emulsion at a uniform rate and application coverage of 0.41 ± 0.03 gallons per square yard or as
directed by the City's project representative.  The emulsion shall be CRS-2 with a LMCRS2A rubber
additive as approved by the City Engineer. 

3.14.3 Cover Material: Cover material shall consist of clean, hard, tough, durable, and sound fragments
of broken stone' crushed gravel, or crushed lag conforming to the following requirements: 

A. The dry mineral aggregate shall be uniformly graded with one of the gradation limits
specified below, as is called for in the bid proposal, when tested in accordance with
AASHTO T-27.

Sieve Size % Passing

1/2" 100

3/8” 90-100

No. 4 10-25

No. 8 0-10

No. 16 0-6

No. 50 0-4

No. 200 0-2

Acceptance of cover material with respect to gradation shall be based on the average
gradation of 5 samples taken from a test lot of 500 tons. The samples shall be obtained from
the stockpile prior to use. A test lot shall be accepted when the average gradation of the 5
samples is within the specified gradation band and when the number of individual samples
in each test lot outside the gradation band does not exceed 2 and when they are not outside
the band by more than 2 percentage points on any one sieve. 

The total amount of material passing the No. 200 sieve shall be determined by washing with
water in accordance with AASHTO T-11. 

B. That portion of the aggregate retained on the No. 4 sieve shall have not less than 90 percent,
by weight, of particles with at least two mechanically fractured, or clean angular faces, when
tested in accordance with the Utah State Department of Transportation Test Procedure 8-929.

C. The aggregate shall have a percentage of wear not exceeding 30, when tested in accordance
with AASHTO T-96. 
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D. The crushed mineral aggregate shall have a weighted percent of loss not exceeding 10
percent by weight, when subjected to five cycles of sodium sulfate and tested in accordance
with AASHTO T-104. 

E. The aggregate shall be of such nature that when the particles are thoroughly coated with the
bituminous material specified for the project, not less than 90 percent of the coating shall be
retained, when tested in accordance with Utah State Department of Transportation Test
Procedure 8-945. 

3.14.4 Construction Methods: 

A. Bituminous Additive: Bituminous additive may be used to improve the coatability of the
aggregate. The amount and type of additive to be used shall be approved by the Project
Engineer. 

B. Surface Preparation: Seal coat operations shall not be started until the surface to be sealed
has been thoroughly compacted by traffic. In no event shall seal coat be placed on newly
constructed bituminous surfaces within 7 days after such surfaces are laid. 

Prior to placing the seal coat, the existing surface shall be cleaned of all dirt, sand, dust, or
other objectionable material. 

C. Application: The material shall be sprayed over the prepared surface by means of a pressure
distributor. The material shall be applied in such a manner that an inspection of the spread
can be made and any defects corrected before the cover material is applied. The rate of
application shall be approved by the Project Engineer. Application of bituminous material
shall not be more than 1000 feet in advance of the placing of cover material. 

Joints between applications shall be made by starting and stopping the distributor on building
paper. Valve action shall be instantaneous, both in starting and cutoff. The distributor shall
attain the proper application speed at the time the spray bar is opened. 

The temperature range of the bituminous material at the time of application shall be such that
the viscosity will be between 50 and 100 centistokes, as determined in accordance with
ASTM D-2170. The exact temperature range shall be approved by the Project Engineer. 

D. Spreading and Compacting of Cover Material:  Prior to the placing of the cover material,
the contractor shall perform a test of the spreading equipment at a location approved by the
City.  The test shall determine the exact rate of application of the emulsion and cover
material and to calibrate the contractors equipment.  

The cover material shall be spread immediately after applying the bituminous material by
means of an approved spreader which can be adjusted to uniformly spread the required
amount of aggregate.  Provisions shall be made so that the larger particles will be deposited
first.  The rate of cover material application, shall be 22 pounds  per square yard, or as
directed by the City Engineer.  Immediately after spreading, the cover material shall be hand
broomed, if necessary, to distribute the aggregate uniformly over the surface.

After the cover material has been satisfactorily spread, the surface shall be rolled by
pneumatic-tired rollers in a longitudinal direction with a minimum 12 ton pneumatic-tired
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rollers.  Rolling performed with pneumatic-tire rollers shall adequately seat the cover
material and shall consist of at least two complete coverages.  Rolling shall be complete the
same day the bituminous material and cover material are applied.

On completion of final rolling, traffic shall be permitted to travel over the seal coat.

E. Protection of Structures: Structures shall be protected as provided in Subsection 3.12.6. 

F. Opening to Traffic: On completion of final rolling, traffic shall be permitted to travel over
the seal coat. Traffic shall be controlled as directed by flagging and pilot car operation. 

G. Weather Limitations: Seal coat shall be applied only between June 1 and September 15 and
when the air temperature in the shade and the roadbed temperature are above 70/ F.  Seal
coat shall not be applied during rain, fog, or other adverse weather conditions.  Seal coat
placed after September 15 shall be placed only upon written authorization from the Engineer,
and then only when the air temperature in the shade and the roadbed temperature are above
70/ F.

The temperature restrictions may only be waived upon written authorization from the City
Engineer. 

H. Supplemental Cover Material: Cover material shall be stockpiled at the designated places
in such quantities as contained in the bid proposal or as the Project Engineer may direct.
Prior to stockpiling, the selected sites shall be cleared and leveled. 

3.14.5 Flushed Coat Sealing (Fog Seal Coat):   Following the application of the bituminous seal coat
(chip seal), all areas shall receive a flushed seal coat preferably seven days following the application
of the cover material, or as directed by the City Engineer.  The sealing shall be done when the
ambient temperatures are as recommended by the manufacturer.  The flushed coat seal shall conform
to the following requirements:

A. Materials:

1. Use one of the following emulsions as agreed upon by the City Engineer.  The
product shall be diluted two parts concentrates to one part water by the supplier or
manufacturer before being delivered to the project.

(a) CSS-1
(b) CSS-1H
(c) SS-1
(d) SS-1H

2. All bleeding shall be blotted with sand by the Contractor.  The Contractor shall
provide suitable equipment to perform the sanding.
a. The quantity shown on the plans shall be on the project before spreading

cover material.
b. Unused blotter material will be removed from the site, or if approved by the

City Engineer, left on the site.

B. Source Quality Control: Test mix design in accordance with AIMS-2.
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C. Preparation:  Clean the surface of all dirt, sand, dust, lose chips, and other objectionable
material to the satisfaction of the City Engineer.

D. Bituminous Flush Coat Application:

1. Apply the bituminous flush coat at a rate of 0.12 gal/1.0 s.y., or at a rate directed by
the City Engineer.  Keep traffic off the flushed surface until the bituminous material
has set sufficiently to prevent cracking or pickup.

2. Project vendors bill of lading certifying the material was diluted in accordance to
line A of the Materials portion of this specification.  The City may sample and test
this material for specification compliance.
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3.15
PLANT MIX BITUMINOUS SEAL COAT

3.15.1 Description: This item shall consist of a mixture of mineral aggregate and bituminous binder, mixed
at a central mixing plant, spread and compacted on a prepared surface in reasonably close
conformance with the lines, grades and dimensions shown on the Approved Plans and typical
sections and in accordance with these Specifications. 

3.15.2 Materials: 

A. Bituminous Material: Bituminous material shall be of the type called for in the Approved
Plan. The grade specified on the Plan may be changed one step by the Project Engineer. The
percentage of bituminous material used shall be approved by the Project Engineer. 

B. Mineral Aggregate: 

1. The dry mineral aggregate shall meet one of the gradations shown below when
tested in accordance with AASHTO Designation T-30. The gradation to be used
shall be designated in the Proposal. 

At least ten working days prior to producing plant mix bituminous seal coat, the
Contractor shall submit in writing a job-mix gradation to the Engineer for his
approval. The job-mix gradation shall have definite single values for the percentage
of aggregate passing each specified sieve based on the dry weight of the aggregate.
The job-mix gradation shall meet the ideal gradation with the tolerances shown
below: 

Type A

Sieve Size 

Ideal
Gradation

(% passing)
Gradation
Tolerance

1/2” 100 0

3/8' 97 ±2

No. 4 40 ±4

No. 8 17 ±3

No. 16 12 ±2

No. 50 8 ±2

No. 200 3 ±1
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Type B

Sieve Size 

Ideal
Gradation

(% passing)
Gradation
Tolerance

1/2” 100 0

3/8' 97 ±2

No. 4 40 ±4

No. 8 17 ±3

No. 16 21 ±3

No. 50 13 ±2

No. 200 4 ±1

The total amount of material passing the No. 22 Sieve shall be determined by
washing with water in accordance with AASHTO T-11. 

Changes in the job-mix gradation may be made prior to a day's production, subject
to approval by the Project Engineer who, before use, will make any necessary
adjustments in the amount of bituminous material to be used. The request for
changes shall be in writing and shall give the Project Engineer sufficient notice to
review and approve his mix design. For major changes in the job-mix gradation, at
least two working days notice shall be required. 

Acceptance of the aggregate with respect to gradation shall be based on the average
of the deviations from the job-mix gradation of the samples taken from a lot. A lot
shall equal the number of tons of bituminous mix placed each production day. When
the daily production exceeds 2,500 tons, a minimum of 5 samples shall be required.
When it is between 1,500 and 2,500 tons, a minimum of 4 samples shall be required.
When it is less than 1,500 tons, a minimum of 3 samples shall be required. In the
event the minimum number of samples required cannot be obtained, the test lot may
be evaluated on the basis of fewer samples. The samples shall be taken on a random
basis from the bituminous mix after it has been discharged into hauling units. In
addition, the samples shall be distributed as uniformly as possible in time throughout
the test lot so as to be representative of the material being produced during the entire
production day. A lot will be accepted when the average gradation of the 5 samples
is within the specified gradation band and when the number of individual samples
in each test lot outside the band does not exceed 2 and when they are not outside the
gradation band by more than 2 percentage points on any one sieve. 

The Contractor shall take steps to bring the plant mix bituminous seal coat into
Specifications when the test results show a deviation from the job-mix formula that
exceeds the maximum deviation allowed. 

2. That portion of the aggregate retained on the No. 4 sieve shall have not less than 90
% of particles with at least one fractured face, or clear angular face, when tested in
accordance with UDOT Test Procedure 8-929. 
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3. The aggregate shall have a percentage of wear not exceeding 30 when tested in
accordance with AASHTO T-96. 

4. The crushed mineral aggregate shall have a weighted percent of less not exceeding
12% by weight when subjected to 5 cycles of sodium surface and tested in
accordance with AASHTO T-104. 

5. The aggregate shall be of such nature that when thoroughly coated with the
bituminous material specified for the project not less than 90% of the coating shall
be retained when tested in accordance-with UDOT Test Procedure 8-945.

6. Before being fed to the drier, the aggregate shall be separated into two or more sizes
and stored separately. If two or three sizes are used, the aggregate shall be separated
on screens of such size that the quantity drawn from each storage is approximately
equal. 

The aggregate shall be fed to the drier at a uniform rate. The rate of feed shall be
maintained within 10% of the amount set by the Contractor for his operation. 

In placing the aggregate in storage or in moving from storage to the cold feed bins,
any method which causes segregation, degradation, or the combining of materials
of different gradings shall not be permitted. Any segregated or degraded material
shall be rescreened or wasted. 

Plant mix operations shall not commence until sufficient material for at least two
days production has been separated and stockpiled. 

7. The plant mix bituminous seal coat material shall have a co-efficient of thermal
expansion of less than ½ inch per 100 feet when tested by the UDOT testing
procedure. This requirement shall be used to determine the suitability of the
aggregate source and shall not be used for routing project control. The materials and
Research Section or District One Materials and Test Unit may be contacted for
information regarding this test method and specification. 

C. Bituminous Additive: Bituminous additive may be used to improve the coatability of the
aggregate. The type and percent of super-concentrated additive to be used shall be approved
by the Project Engineer. Bituminous additive shall conform to the requirements of Section
407 of the UDOT Standard Specifications for Road and Bridge Construction. 

3.15.3 Construction Methods: 

A. Temperature Control: The viscosity of the asphalt being used in the plant mix bituminous
seal coat shall be between 400 and 900 centistokes at the time of mixing as determined in
accordance with ASTM D-2170 of the UDOT Standard Specifications for Road and Bridge
Construction. The exact temperature range shall be approved by the Project Engineer to be
used for the asphalt, aggregate, mixing and laydown after notification as to asphalt source.

If a dryer-drum mixing process is used, the temperature of the bituminous mixture at
discharge from the mixer shall be not less than 230/F. nor more than 260/F. Unless otherwise
approved by City, the plant mix bituminous seal coat must be covered with a tarpaulin and
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delivered to the site before its temperature drops below 200 /F. It is necessary to complete
compaction of the bituminous mixture before the temperature of the mixture drops below
180/F. unless otherwise approved by City. If the source of asphalt is changed during the
course of work, a new mix design shall be made. In no case shall the asphalt from two
different sources be intermixed. 

B. Mixing: Mixing shall be performed as specified in Standard Specifications for Road and
Bridge Construction, except that the mineral aggregate shall be considered satisfactorily
coated with bitumen when all particles are coated. 

C. Tack Coat: The placing of the tack coat shall be in accordance with Section 404 of the
UDOT Standard Specifications for Road and Bridge Construction. 

D. Spreading and Compacting: The bituminous seal coat mixture shall be laid with self-
propelled mechanical spreading and finishing equipment capable of laying at least a 12-foot
width. The mixture shall be laid in one pass to the elevations, grades, and cross-sections
shown on the Approved Plans. 

Whenever asphalt slicks appear on the surface of the newly laid seal coat, they shall be raked
immediately. Raking will usually cause the excessive asphalt to flow to the bottom of the
mat. If a slick spot cannot be removed by raking, it shall be taken out and replaced by
material which contains less asphalt. This replacement material shall be raked to conform to
the contour of the seal coat. Asphalt slicks which appear after rolling has been completed
shall be covered with a light course of fine sand. The slick spots shall then be rolled again.

The seal coat shall be rolled in a longitudinal direction, commencing at the outside edge or
lower side and proceeding toward the higher side. Rolling shall be accomplished with a flat-
wheel steel roller weighing not more than 10 tons. Each pass of the roller shall overlap the
preceding pass by at least one-half the width of the roller. Rolling shall be confined to the
amount necessary to consolidate the seal coat and bond it to the underlying surface course.
Excessive rolling shall be avoided. 

Longitudinal joints shall be located within 6 inches of what will be a traffic lane-line
location. 

The completed seal coat shall be protected from all traffic until it has hardened and set up
sufficiently to resist abrasion as determined by the Project Engineer. 

Acceptance of the completed plant mix seal coat with respect to thickness shall be based on
the average thickness of the test lot. A test lot shall equal the number of tons of bituminous
mix placed each production day. A lot shall be divided into sublots of approximately 3,200
square yards. A minimum of one thickness test, randomly selected by use of a random
number table, shall be taken within each sublot. A lot shall be accepted when the average
thickness of all sublots is not more than 1/4-inch greater nor 3/8-inch less than the total
designated plant mix seal coat thickness. 

Lots or sublots that are not acceptable because of deficient thickness shall be brought into
compliance by placing a minimum of 3/4-inch additional plant mix seal coat to roadway or
lane width at the Contractor's expense. Tapers shall be required on each end of the additional
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layer of plant mix seal coat. Tapers shall be constructed to the satisfaction of the Project
Engineer. 

In lots or sublots where the thickness exceeds the specified tolerance, 50% of the amount of
material in excess of the specified tolerances shall be included in the pay quantities. 

The Project Engineer will periodically check the depth of the plant mix bituminous seal coat
with use of a depth probe. The Engineer, via his Inspector, will inform the Contractor or his
laydown foreman/superintendent of any variance from the specified depth which exceeds
1/4-inch as soon as it is discovered. The Contractor will take immediate action to insure the
plant mix bituminous seal coat thickness is adjusted to that specified on the Approved Plans.

Should the Project Engineer discover the depth of plant mix bituminous seal coat is less than
5/8-inch, he will direct the Contractor to take corrective action to add more material to the
deficient area to produce the specified depth. 

If the Contractor elects to overlay while the mat temperature is above 180/F. the total mat
thickness must be at least that specified on the Approved Plans. Corrections made after the
mat has cooled to below 180/F. require an overlay of at least 3/4-inch. 

E. Weather and Seasonal Limitations: Weather and seasonal limitations shall conform to
Section 3.11.3K. 
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3.16
EMULSION SLURRY SEAL

3.16.1 Description: The slurry seal surface shall consist of a mixture of emulsified asphalt, mineral
aggregate, and water; properly proportioned, mixed, and spread evenly on the surface as specified
herein and as directed by the Project Engineer. The cured slurry shall have a homogenous
appearance, fill all cracks, adhere firmly to the surface and have skid resistant texture. 

3.16.2 Materials: 

A. Asphalt Emulsion. The emulsified asphalt shall conform to the requirements of ASTM of
ISSA Specification, for type SSlh, CSSlh or QUICK SETTING, MIXED GRADE
EMULSION. 

B. Aggregate. The mineral aggregate shall consist of natural or manufactured sand, slag, crusher
fines, and others, or a combination thereof. Smooth-textured sand of less than 1.25 percent
water absorption shall not exceed 50 percent of the total combined aggregate. The aggregate
shall be clean and free from vegetable matter and other deleterious substances. When tested
by AASHTO T-176 of ASTM D-2419, the aggregate blend shall have a sand equivalent of
not less than 45. When tested according to AASHTO T10-4 or ASTM C-88 the aggregate
shall show a loss of not more than 15%. When tested according to AASHTO T-96 or ASTM
C-131 the aggregate shall show a loss of not more than 35. 

Mineral fillers such as portland cement, limestone dust, fly ash, and other shall be considered
as part of the blended aggregate and shall be used in minimum required amounts. They shall
meet the gradation requirements of ASTM D-242. Mineral fillers shall be used if needed to
improve the workability of the mix or gradation of the aggregate. 

The combined mineral aggregate shall conform to the following gradation when tested:

Sieve Size Percent Passing
    3/8     100
    No. 4  70-90
    No. 8  45-70
    No. 16  28-50
    No. 30  19-34
    No. 50  12-25
    No. 100    7-18
    No. 200    5-15

Theoretical Asphalt
Content % Dry
Aggregate     17%   15%
Acceptable Variance    + 2%     2%

C. Water.  All water used with the slurry mixture shall be potable and free from harmful soluble
salts. 
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3.16.3 Equipment: All equipment, tools and machines used in the performance of this work shall be
maintained in satisfactory working order at all times. Descriptive information on the slurry mixing
and applying equipment to be used shall be submitted to the City for approval not less than five (5)
days before the work starts.

A. Slurry Mixing Equipment. The slurry mixing machine shall be a continuous flow mixing unit
and be capable of delivering accurately a predetermined proportion of aggregate, water and
asphalt emulsion to the mixing chamber and to discharge the throughly mixed product on
a continuous basis. The aggregate shall be prewetted immediately prior to mixing with the
emulsion. The mixing unit of the mixing chamber shall be capable of thoroughly blending
all ingredients together. No violent mixing shall be permitted. The mixing machine shall be
equipped with an approved fines feeder that provides an accurate metering device or method
to introduce a predetermined proportioned of mineral filler into the mixer at the same time
and location that the aggregate is fed. The fines shall be used whenever added mineral filler
is a part of the aggregate blend. 

B. Slurry Spreading Equipment. Attached to the mixer machine shall be a mechanical type
squeegee distributor equipped with flexible material in contact with the surface to prevent
loss of slurry from the distributor. It shall be maintained so as to prevent loss of slurry on
curving grades and crown by adjustments to assure uniform spread. There shall be a steering
device and a flexible strikeoff. 

The spreader box shall have an adjustable width. The box shall be kept clean, and build-up
of asphalt and aggregate on the box shall not be permitted. The use of burlap drags or other
drags shall be approved by the City Engineer. 

C. Cleaning Equipment. Power brooms, power blowers, air compressors, water flushing
equipment, and hand brooms shall be suitable for cleaning the surface and cracks of the old
surface. 

3.16.4 Preparation of Surface: Immediately prior to applying the slurry, the surface shall be cleaned of
all loose material, silt spots, vegetation, and other objectionable material. Any standard cleaning
method used to clean pavements will be acceptable, except water flushing will not be permitted in
areas where considerable cracks are present in the pavement surface. The City shall give final
approval of the surface. 

3.16.5 Composition and Rate of Application of the Slurry Mix: The amount of asphalt emulsion to be
blended with the aggregate shall be that as determined by the laboratory report after final adjustment
in the field. A minimum amount of water shall be added as necessary to obtain a fluid and
homogeneous mixture. The rate of application shall be a minimum of 18 lbs. of dry aggregate per
square yard. 

3.16.6 Weather Limitations: The slurry seal surface shall not be applied if either the pavement or air
temperature is 55/ F. or below and falling, but may be applied when the air and also the pavement
temperature is 45/ F. or above and rising. 

3.16.7 Application of the Slurry Surfaces: 
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A. General.  The surface may be prewetted by fogging ahead of the slurry box.  The slurry
mixture shall be of the desired consistency when deposited on the surface and no additional
elements shall be added. Total time of mixing shall not exceed four minutes. A sufficient
amount of slurry shall be carried in all parts of the spreader at all times so that complete
coverage is obtained. No lumping, balling or unmixed aggregate shall be permitted. No
segregation of the emulsion and aggregate will be permitted. If the coarse aggregate settles
to the bottom of the mix, the slurry will be removed from the pavement. No excessive
breaking of the emulsion will be allowed in the spreader box. No streaks such as caused by
oversized aggregate will be left in the finished pavement. 

B. Joints. No excessive build-up nor unsightly appearance shall be permitted on longitudinal
or transverse joints. 

C. Hand Work. Approved squeegees shall be used to spread slurry in non-accessible areas to
the slurry mixer. Care shall be exercised in leaving no unsightly appearance from hand work.
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3.17
PORTLAND CEMENT CONCRETE

3.17.1 Scope:  This section of the specifications defines materials to be used in all portland cement
concrete work and requirements for mixing, placing, finishing, and curing.

3.17.2 Materials:  Materials used in portland cement concrete and reinforcing of portland cement concrete
shall meet the following requirements:

A. Cement:  

1. ASTM C-150, Type II (moderate).  Type I may be used in above grade structure if
approved.

2. An air-entraining agent shall be used in all concrete exposed to the weather.  The
agent shall conform to ASTM C-175 and C-260.

B. Water:  

1. Clean, nonstaining and nondetrimental.  Comply with AASHTO T-26.

C. Aggregates - General:  

1. Gravel, crushed slag, crushed stone, or other inert materials, composed of hard,
strong durable particles free of injurious coatings.  Complying with ASTM C-33
Specifications for Concrete Aggregate.

3. The materials passing the No. 200 sieve shall not exceed 1.75 percent by weight in
the combined coarse and fine aggregate.

D. Coarse Aggregate:

1. Sieve Analysis:  Graded in accordance with ASTM C-33, as indicated in Table No.
1.

2. Gradation limits of Table No. 1 may be changed if, in the judgement of the
ENGINEER, workability and methods of consolidation are such that concrete can
be placed without honeycomb or voids and the maximum aggregate size does not
exceed the following requirements:
a. 1/5 of narrowest dimension between forms.
b. 1/3 of depth of slabs.
c. 3/4 of minimum clear spacing between reinforcing bars.

3. Deleterious Substances:  Maximum percentage by weight.

a. Soft Fragments:  2.0 percent.
b. Coal and Lignite:  0.3 percent.
c. Clay Lumps:  0.3 percent.
d. Other Deleterious Substances:  2.0 percent.
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TABLE 1
Master Grading Band Limits

for Coarse Aggregate

COARSE AGGREGATE
Percent Passing by Weight

Grade 467 Grade 57 Grade 67

Sieve Sizes Min. Max. Min. Max. Min. Max.

2 inch 100 - - - - -

1-1/2 inch 95 100 100 - - -

1 inch - - 95 100 100 -

3/4 inch 35 70 - - 90 100

½ inch - - 25 60 - -

3/8 inch 10 30 - - 20 55

No. 4 0 5 0 10 0 10

No. 8 - - - 5 0 5

E. Fine Aggregate:

1. Sieve Analysis:  Graded in accordance with ASTM C-33, as follows:

TABLE 2
Master Grading Band Limits for Fine Aggregate

FINE AGGREGATE
        Percent Passing by Weight

Sieve Sizes Min Max
3/8 inch 100    -
No. 4  95 100
No. 16  45   80
No. 50  10   30
No. 100    2   10

2. Deleterious Substances:  Maximum percentage by weight:
a. Coal and Lignite:  0.3 percent.
b. Clay Lumps:  0.5 percent.
c. Other Deleterious Substances:  2.0 percent.

F. Soundness and Reactivity of Aggregate:

1. Determine coarse and fine aggregate soundness in accordance with 
ASTM C-88.
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a. For Coarse Aggregate:  Weight loss; not exceeding 12 percent by weight
when subjected to 5 cycles of sodium sulfate or 18 percent by weight when
subjected to 5 cycles of magnesium sulfate.

b. For Fine Aggregate:  Weight loss; not exceeding 10 percent by weight when
subjected to 5 cycles of sodium sulfate or 15 percent by weight when
subjected to 5 cycles of magnesium sulfate.

2. Determine alkali-silica reactivity in accordance with ASTM C-289.  Do not use
aggregates determined either potentially or actually deleterious unless service
records have shown the aggregates to be innocuous and ENGINEER approves.

G. Admixtures:  

1. Air Entrainment:  ASTM C-260.

2. Water Reducing and Set Retarding Agents:  ASTM C-494.

a. Type A:  Set water reducing.
b. Type B:  Set retarding.
c. Type C:  Set accelerating.
d. Type D:  Water reducing and set retarding.
e. Type E:  Water reducing and set accelerating.
f. Type F:  High range water reducing (super plasticizer).*
g. Type G:  High range water reducing and set retarding.*

*The relative durability factor of water reducing admixtures shall not be less than
80 and the chlorides content (as CI-) shall not exceed 1 percent by weight of the
admixtures.

3. Calcium Chloride:  None allowed.

4. Pozzolan:  Pozzolan conforming to the requirements of ASTM C-618, Class F, is
allowed as a Portland cement replacing agent under the following conditions:

a. The maximum percentage of Portland cement replacement is:
1. 15 percent, for concrete exposed to weather.
2. 20 percent, for interior concrete.

b. The ratio of replacement by weight of Pozzolan to cement shall be 1.25 to
1.0.

c. The minimum cement content shall be used in the design formulas before
replacement is made.

d. Loss of ignition of pozzolan is less than 3 percent and the water requirement
does not exceed 100 percent.

e. All other requirements of this section still apply.
f. Mix designs including trial batches are required for each aggregate source

and for each concrete class.

H. ACI Mix Design:
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1. The amount by which the average strength of a concrete mix exceeds the specified
compressive strength shall be based upon no more than 1 in 100 random individual
strength tests falling more than 500 psi below the specific strength.

2. Proportion the materials in accordance with ACI 211.1, 211.2 or 211.3 as applicable
to produce concrete having the properties or limitations of Table No. 3.

I. Hand Mixing: 

1. Do not hand mix batches exceeding 0.5 cubic yards.

2. Hand mix only on watertight platform.  Mix cement and aggregate prior to adding
water.

3. Ensure all stones are thoroughly covered with mortar and mixture is of uniform
color and consistency.

J. Heating, Water and Aggregate:

1. Do not allow products of fuel combustion to contact the aggregate.

2. Heat mixing water to 150 degrees F maximum.  Heat aggregates prior to adding
water.

3. Do not mix cement with water and aggregate at a mix temperature greater than 100
degrees F.

TABLE 3
Concrete Mix Properties

 CONCRETE CLASSIFICATIONS
Concrete        Class       Class       Class       Class       Class       Class
Properties                     7000        6000       5000        4000        3000       2000
Specified                     7000        6000       5000        4000        3000       2000
Compressive              (f)     (f)
Strength at 28 
days, min., psi
Compressive                     4690        4020       3350        2680        2010       1340
Strength at 7
days, psi, min. (a)
Cement content           (c)           (c)           (c)            6.0           5.5         4.5
(94 lb. sacks of
cement per cubic
yard of concrete),
min. (b)
Entrained air                       (d)           (d)          (d)          6/+-1       6+/-1     4.5+/1.5
-content, (% by
volume)
Slump Range, in. (e)                   2-4           2-4          2-4          2-4            2-4          2-5
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(a) Used for monitoring purposes only.
(b) Includes pozzolan replacements.
(c) Cement content shall be appropriate to produce a mixture meeting the

requirements for water/cement ratio and workability for the specific job
conditions.

(d) Air content shall be appropriate to the exposure conditions.
(e) Not more than 8 inches after adding high range water reducing admixture

(super-plasticizer) at site.
(f) Not allowed if concrete is exposed to freezing and thawing temperatures.

Use Class 4000 or higher compressive strength and 6+/-1.0 percent air
entrainment.

K. Reinforcing Steel:  All bar material used for reinforcement of concrete shall be 60 ksi yield
grade steel conforming to the requirements of ASTM Designation A-615.

L. Welded Wire Fabric:  Welded wire fabric for concrete reinforcement shall conform to the
requirements of ASTM A-185.

M. Expansion (Through) Joints:  Preformed joint filler for use in expansion (through) joints
shall conform to the Standard Specifications for Preformed Expansion Joint Filler for
Concrete, ASTM D-1751.

3.17.3 Concrete Mix:  For the purpose of practical identification, concrete has been divided into three
classes:  Class A, B, and C.  Basic requirements and use for each class are as defined below:

Class
Minimum Cement

(sacks/c.y.)
Minimum 28 day

Compressive Strength
Primary Use

A 6-1/2 4000 Reinforced Structural
Concrete

B 6 3500 Sidewalks, curbs and
gutters, cross gutters,
pavements and
unreinforced footings and
foundation

C 5 2500 Thrust blocks, anchors,
mass concrete

All concrete shall also comply with the following requirements:

A. Aggregates:  The maximum size of the aggregate shall be not larger than one-fifth of the
narrowest dimension between forms within which the concrete is to be cast, nor larger than
three-fourths of the minimum clear spacing between reinforcing bars or between reinforcing
bars and forms.  For unreinforced concrete slabs, the maximum size of aggregates shall not
be larger than one-fourth the slab thickness.
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B. Water:  Sufficient water shall be added to the mix to produce concrete with the minimum
practicable slump.  The slump of mechanically vibrated concrete shall not exceed four
inches.  No concrete shall be placed with a slump in excess of five inches.

The maximum permissible water-cement ratio (including free moisture on aggregates) shall
be 5 and 5-3/4 gallons per bag of cement respectively for Class A and B air entrained
concrete.

C. Air-Entraining:  Air content for air-entrained concrete shall comply with the following:

Coarse Aggregate
Size (in.)

Air Content (%)

1-1/2 to 2-1/2 5±1

3/4 or 1 6±1

3/8 or 1/2 7±1

The air entraining agent shall be added as liquid to the mixing water by means of mechanical
equipment capable of accurate measurement and control.

3.17.4 Design of the Concrete Mix:  At least 21 days prior to any placement of concrete the contractor
shall inform the Engineer in writing of the source and grading of aggregates and the brand and type
of cement and the brand and type of admixture, if any, he proposes to use for each class of concrete,
and shall furnish certificates or other evidence satisfactory to the Engineer that the proposed
materials meet the requirements of these Specifications.

When acceptable sources, types and gradings of aggregates are designated in the Contract
Documents, certifications for such aggregates will not be required.

After the job mix has been designated, neither the source, character or grading of the aggregates nor
the type or brand of cement or admixture shall be changes without prior notice to the Engineer.

If such changes are necessary, no concrete containing such new or altered materials shall be placed
until the Engineer has designated a revised job mix.

When specified, a water-reducing, set-retarding admixture shall be used.  When conditions are such
that the temperature of the concrete at the time of placement is consistently above 75° F, a water-
reducing, set-retarding admixture may be used, at the option of the Contractor.  The cement content
shall be the same as that required in the mix without the admixture.

3.17.5 Inspecting and Testing:  The CONTRACTOR will be responsible for collecting samples and
having all tests indicated below performed.  The following tests will be performed by the methods
indicated:

Method
Test (ASTM Designation)

Sampling C 172*
Slump Test C 143*
Air Content C 231* or C 173*
Compression Test Specimens C 31* or C 42*
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Compressive Strength C 39 or C 42
Unit Weight, Yield C 138

*Tests of a portion of a batch may be made on samples representative of that portion for any of the
following purposes:

(1) Determining uniformity of the batch.

(2) Checking compliance with requirements for slump and air content when the batch is
discharged over an extended period of time.

(3) Checking compliance of the concrete with the specifications when the whole amount being
placed in a small structure, or a distinct portion of a larger structure, is less than a full batch.

(4) Slump tests shall be run on each truck load or fraction thereof.

(5) Compression test specimens shall be collected for running a test for compressive strength in
7 days and in 28 days for every 40 cubic yards or fraction thereof for each section poured.

The engineer shall have free entry to the plant and equipment furnishing concrete under the
Contract.  Proper facilities shall be provided for the Engineer to inspect materials, equipment and
processes and to obtain samples of the concrete.  All tests and inspections will be conducted so as
not to interfere unnecessarily with the manufacture and delivery of the concrete.

3.17.6 Handling and Measurement of Materials:  Aggregates shall be stored or stockpiled in such a
manner that separation of coarse and fine particles of each size will be avoided and that various sizes
will not become intermixed before proportioning.  Methods of handling and transporting aggregates
shall be such as to avoid contamination, excessive breakage, segregation or degradation, or
intermingling of various sizes.  Scales for weighing aggregates and cement shall be beam type or
springless dial type.  They shall be accurate within 1 percent under operating conditions.  All
exposed fulcrums, clevises and similar working parts of scales shall be kept clean.

The quantities of cement and aggregates in each batch of concrete, as indicated by the scales, shall
be within the following percentages of the required batch weights:

Cement - plus or minus 1.0 percent
Aggregates - plus or minus 2.0 percent

Measuring tanks for mixing water shall be of adequate capacity to furnish the maximum amount of
mixing water required per batch and shall be equipped with outside taps and valves to provide for
checking their calibration unless other means are provided for readily and accurately determining
the amount of water in the tank.

Except as otherwise provided in Section 3.17.7, cement and aggregates shall be measured as
follows:

Cement shall be measured by weight or in bags of 94 lbs. each.  When cement is measured by
weight, it shall be weighed on a scale separate from that used for other materials, and in a hopper
entirely free and independent of the hopper used for weighing the aggregates.  When cement is
measured in bags, no fraction of a bag shall be used unless weighed.
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Aggregates shall be measured by weight.  Mix proportions shall be based on saturated, surface-dry
weights.  The batch weight of each aggregate shall be the required saturated, surface-dry weight plus
the weight of surface moisture it contains.

Mixing water shall consist of water added to the batch, water occurring as surface moisture on the
aggregates and water introduced in the form of admixtures.  The added water shall be measured by
weight or volume to an accuracy of 1 percent of the required total mixing water.  Wash water shall
not be used as a portion of the mixing water for succeeding batches.

Dry admixtures shall be measured by weight, and paste or liquid admixtures by weight or volume,
within a limit of accuracy of 3 percent.

3.17.7 Mixers and Agitators:  Concrete may be furnished by batch mixing at the site of the work or by
ready-mix methods.  Agitators may be truck mixers or track agitators.

Mixers shall be capable of thoroughly mixing the concrete ingredients into a uniform mass within
the specified mixing time and of discharging the mix without segregation.  Each mixer or agitator
shall bear a manufacturer's rating plate indicating the rated capacity and recommended speeds of
rotation, and shall be operated in accordance with these recommendations.

Concrete shall be uniform and thoroughly mixed when delivered to the work.  Variations in slump
of more than 1 inch within a batch will be considered evidence of inadequate mixing and shall be
corrected by changing batching procedures, increasing mixing time, changing mixers or other
means.  Mixing time shall be within the limits specified below unless the Contractor demonstrates
by mixer performance tests that adequate uniformity is obtained by different times of mixing.  For
this purpose the testing program and uniformity requirements shall be as set forth in ASTM C-94,
under supervision of the Engineer.

A. Stationary Mixers:  For concrete mixed at the site of the work with paving mixers or
stationary mixers, the time of mixing after all cement and aggregates are in the mixer drum
shall be not less than 1 minute for mixer capacities of one cubic yard or less, plus 15 seconds
for each cubic yard or fraction thereof of additional capacity.

The batch shall be so charged into the mixer that some water will enter in advance of the
cement and aggregates and all mixing water shall be introduced into the drum before one-
fourth of the mixing time has elapsed.

When used for complete mixing of concrete, stationary mixers shall have controls provided
to insure that the batch cannot be discharged until the required mixing time has elapsed.

If truck mixers are used, the requirements below for truck mixers and truck-mixed concrete
shall apply.

B. Volumetric Batching and Continuous Mixing at the Site: Unless otherwise specified,
volumetric batching and continuous mixing at the construction site will be permitted if
approved by the Engineer.  The batching and mixing equipment shall conform to the
requirements of ASTM C-685 (AASHTO 241) and shall be demonstrated prior to placement
of concrete, by tests with the job mix, as producing concrete meeting the specified
proportioning and uniformity requirements.
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C. Ready-mixed Concrete:  Ready-mixed concrete shall be mixed and delivered to the site of
the work by one of the following methods (as per ACI 304 - Chapters 4 and 5):

1. Truck-mixed concrete:  Mixed completely in a truck mixer.

2. Shrink-mixed concrete:  Mixed completely in a stationary mixer, and the mixing
completed in a truck mixer.

3. Central-mixed concrete:  Mixed completely in a stationary mixer and the mixed
concrete transported to the point of delivery in a truck agitator or in a truck mixer
operating at agitated speed or in non-agitating equipment.

Concrete shall be delivered and deposited in its final position within 90 minutes after adding
the cement and water to the mixture.

Truck mixers and agitators shall be equipped with revolution counters by which the number
of revolutions of the drum or blades may be readily verified.

When ready-mixed concrete is furnished, the supplier shall furnish the Engineer a state-of-
delivery ticket showing the time of loading, and the quantities of materials used for each load
of concrete, amount and types of admixtures, bags of cement in lieu of batch weights, and
all quantity of water added on site.

D. Truck-mixed Concrete:  Concrete that is completely mixed in a truck mixer shall be agitated
at the mixing speed designed by the manufacturer from 70 to 100 revolutions to produce a
uniformity of concrete as indicated in Appendix XI of ASTM C-94.  Mixing in excess of 100
revolutions shall be allowed only to reblend stagnant spots, 10 to 15 revolutions at mixing
speed has shown to be adequate.  Revolutions in excess of 115 must be at agitation speeds
only.

The volume of mixed concrete shall not exceed 63% of the total volume of the drum or
container.  Exceeding this capacity is cause for rejection of the load unless performance tests
for the mixer are provided.

A minimum of 30 revolutions shall be used at mixing speeds to blend the additional water
added, at the job site, to bring the slump, of the concrete, to that specified.  However, the
water/cement ratio of the mix design should never be exceeded.

Mixing in excess of 100 revolutions shall be at the speed designated by the manufacturer of
the equipment as agitating speed.  The mixing operation shall begin within 30 minutes after
the cement has been added to the aggregates and the water shall be added during mixing.
When mixing is begun during or immediately after charging, a portion of the mixing water
shall be added ahead of, or with, the other ingredients.

If trucks are found to be loaded beyond mixer capacity this shall be deemed as cause for
rejection of the entire load.

E. Dry-Batched Concrete-Float Delivery:  When the cement is batched as the last ingredient
with the drum stopped and not rotated until mixing is performed at the job site, delays of
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three hours will be acceptable if the mixed concrete shows no signs of hydration and the mix
is uniform and consistent.

Load size should be reduced by 10 to 20 percent to avoid spilling of the dry cement.

It should be noted that extreme care is required to load the cement for this type of an
operation and this method is to be used only as a last resort.

Mixing is in accordance with truck mixed concrete and all phases of this procedure are to
follow ACI 304, 5.23, ACI 305, 3.3.1.1, 3.3.1.2, 3.3.2.

F. Shrink-mixed Concrete:  When concrete is partially mixed at a central plant and the mixing
is completed in a truck mixer, the mixing time in the central plant mixer shall be the
minimum required to intermingle the ingredients and shall be not less than 30 seconds.  The
mixing shall be completed in a truck mixer and the number of revolutions of the drum or
blades at mixing speed shall be not less than 70 nor more than 100.  Mixing in excess of 100
revolutions shall be at the speed designated by the manufacturer of the equipment as
agitating speed.

Absolute volume of all ingredients batched shall not exceed 13% of the drum volume.

G. Central-mixed Concrete:  For central-mixed concrete, mixing in the stationary mixer shall
meet the same requirements as batch mixing at the site.
When an agitator, or truck mixer used as an agitator, transports concrete that has been
completely mixed in a stationary mixer, mixing during transportation shall be at the speed
designated by the manufacturer of the equipment as agitating speed.

The use of non-agitating equipment to transport concrete to the work site will be permitted
only if the uniformity and consistency of the concrete is shown to be such as will maintain
the integrity for which it was designed.

Equipment should meet the requirements outline in ACI 304 5.3.

3.17.8 Forms:  Forms shall be of wood, plywood, steel or other approved material and shall be mortar
tight.  The forms and associated falsework shall be substantial and unyielding and shall be
constructed so that the finished concrete will conform to the specified dimensions and contours.
Form surfaces shall be smooth and free from holes, dents, sags or other irregularities.  Forms shall
be coated with a non-staining form oil before being set into place.

Metal ties or anchorages within the forms shall be equipped with cones, she-bolts or other devices
that permit their removal to a depth of at least one inch without injury to the concrete.  Ties designed
to break off below the surface of the concrete shall not be used without cones.

All edges that will be exposed to view when the structure is completed shall be chamfered, unless
finished with molding tools as specified in Section 3.1.19.

3.17.9 Preparation of Forms and Subgrade:  Prior to placement of concrete the forms and subgrade shall
be free of chips, sawdust, debris, water, ice, snow, extraneous oil, mortar or other harmful
substances or coating.  Any oil on the reinforcing steel or other surfaces required to be bonded to
the concrete shall be removed.  Rock surfaces shall be cleaned by air-water cutting, wet sandblasting
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or wire brush scrubbing, as necessary, and shall be wetted immediately prior to placement of
concrete.  Subgrade soils must be moist and uniformly compacted to the minimum required in the
specifications.  Placement of concrete on mud, dried earth, uncompacted fill or frozen subgrade will
not be permitted.

Unless otherwise specified in the Contract Documents, when concrete is to be placed over drain fill,
the contact surface of the drain fill shall be covered with a layer of asphalt-impregnated building
paper or polyvinyl sheeting prior to placement of the concrete.

Items to be embedded in the concrete shall be positioned accurately and anchored firmly.

Weepholes in walls shall be formed with nonferrous materials.

3.17.10 Conveying:  Conveying should be accomplished as rapidly as practicable without segregation or
loss of material.  Metal or metal lined chutes should be used with adequate baffling and hoppers.

Belt conveyors shall conform to ACI 304 Chapter 3 of Placing Concrete with Belt Conveyors.

Conveying by pumping methods shall conform to ACI 304 Chapter 3 of Placing Concrete by
Pumping Methods.

3.17.11 Placing:  All phases of placing concrete shall conform to the recommended practices as outlined
in ACI 304 Chapter 6 of Measuring, Mixing, Transporting, and Placing.

No concrete shall be placed until forms, subgrade, reinforcing steel and all other preparations have
been checked for compliance with the related specifications.  All concrete is to be placed in the
presence of the City Engineer or his duly authorized representative.

The concrete shall be deposited in such a manner as will prevent the segregation and aggregates and
the rate regulated to maintain a plastic state of the mix.

Tremens shall be used and at no time shall the free fall of the concrete exceed 4 feet in height.

For monolithic construction successive layers should be placed while the underlying layer is still
responsive to vibration.

Internal stays and braces used for form alignment and shape retention shall be removed when the
concrete has been placed to render their service unnecessarily.

If placement is interrupted to allow the formation of "cold joints," the Contractor shall stop the
placement of concrete and form a construction joint as per Section 3.1.14 or he may continue at the
direction of the Project Engineer.

The depth of the horizontal layer shall not exceed the form design limits or usually be limited to 4
feet in walls up to 12 inches thick.

If placing is discontinued prior to the completion of a layer, vertical bulkheads shall be formed as
per the Engineer's direction.



3.76

3.17.12 Consolidation:  Unless otherwise specified in the Contract Documents, concrete shall be
consolidated with an approved type mechanical vibrator.  Internal type, form and surface (screed)
vibrators are all acceptable so long as the size and shape of the vibrator is matched to the mass and
design of the concrete.

The location, manner, and duration of the vibratory device shall be such as to thoroughly
consolidate the concrete without causing settlement of the coarse aggregate, sand streaking or less
of air entrainment and form deflection.

Vibrators should be inserted vertically at uniform spacing over the entire area of placement.
Distance between insertions should generally be about 1-1/2 times the radius of action or such that
the area clearly overlays the adjacent just-vibrated area by a few inches.

Previous layers should be penetrated by a minimum of six inches and held momentarily to insure
knitting.

Under no circumstances should the vibrator be used to transport concrete along the conveying
system or the forms.

3.17.13 Construction Joints:  Construction joints shall be made at the locations shown on the Approved
Plans.  If construction joints are needed which are not shown on the Approved Plans, they shall be
placed in locations approved by the Engineer.

Where a feather edge would be produced at a construction joint, as in the top surface of a sloping
wall, an insert form shall be used so that the resulting edge thickness on either side of the joint is
not less than 6 inches.

In walls and columns as each lift is completed, the top surfaces shall be immediately and carefully
protected from any condition that might adversely affect the hardening of the concrete.

Steel tying and form construction adjacent to concrete in place shall not be started until the concrete
has cured at least 12 hours.  Before new concrete is deposited on or against concrete that has
hardened, the forms shall be retightened.  New concrete shall not be placed until the hardened
concrete has cured at least 12 hours, or until the concrete is no longer plastic.

Surfaces of construction joints shall be cleaned of all unsatisfactory concrete, latency, coatings,
stains or debris by either wet sandblasting after the concrete has gained sufficient strength to resist
excessive cutting, or air-water cutting as soon as the concrete had hardened sufficiently to prevent
the jet from displacing the coarse aggregates, or both.  The surface of the concrete in place shall be
cut to expose clean, sound aggregate, but not so deep as to undercut the edges of larger particles of
the aggregate.  After cutting, the surface shall be thoroughly washed to remove all loose material.
If the surface is congested by reinforcing steel, is relatively unaccessible, or it is considered
undesirable to disturb the concrete before it is hardened, cleaning of the joint by air-water jets will
not be permitted and the wet sandblasting method will be required after the concrete has hardened.

The surfaces shall be kept moist for at least one hour prior to the placement of new concrete.  The
new concrete shall be placed directly on the cleaned and washed surface.

3.17.14 Expansion and Contraction Joints:  Expansion and contraction joints shall be made as shown on
the Approved Plans.
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Exposed concrete edges at expansion and contraction joints shall be carefully tooled or chamfered,
and the joints shall be free of mortar and concrete.  Joint filler shall be left exposed for its full length
with clean and true edges.

When open joints or weakened plane "dummy" joints are specified, the joints shall be constructed
by the insertion and subsequent removal of a wood strip, metal plate or other suitable template in
such a manner that the corners of the concrete will not be chipped or broken.  The edges of the
concrete at the joints shall be finished with an edging tool prior to removal of the joint strips.

Preformed expansion joint filler shall be held firmly in the correct position as the concrete is placed.

3.17.15 Waterstops:  Waterstops shall be held firmly in the correct position as the concrete is placed.  Joints
in metal waterstops shall be brazed or welded.  Joints in rubber or plastic waterstops shall be
cemented, welded or vulcanized as recommended by the manufacturer.

3.17.16 Removal of Forms:  Forms shall be removed only when the Engineer is present and shall not be
removed without his approval.  Forms shall be removed in such a way as to prevent damage to the
concrete.  Supports shall be removed in a manner that will permit the concrete to take the stresses
due to its own weight uniformly and gradually.

Forms, supports, and housings shall not be removed until the concrete has attained the strength
specified for this purpose.  The strength will be determined by compression testing of test cylinders
cast by the Engineer for this purpose and cured at the work site in the manner specified in ASTM
C-31 for determining form removal time.

3.17.17 Finishing Formed Surfaces:  All concrete surfaces shall be true and even, and shall be free from
open or rough spaces, depressions or projections.

Immediately after the removal of forms:

All bulges, fins, form marks or other irregularities which in the judgement of the Engineer will
adversely affect the appearance or function of the structure shall be removed.  All form bolts and
ties shall be removed to a depth of at least 1 inch below the surface of the concrete.  The cavities
produced by form ties and all other holes of similar size and depth shall be thoroughly cleaned.  The
interior surfaces of the cavities shall be coated with a bonding agent or kept continuously wet for
at least 3 hours, then carefully packed with a non-shrink grout mixed not richer than 1 percent
cement to 3 parts sand.

Holes left by form bolts or straps which pass through the wall shall be filled solid with mortar.

Patching mortar shall be thoroughly compacted into place to form a dense, well-bonded unit, and
the in-place mortar shall be sound and free from shrinkage cracks.

All patched areas shall be cured as specified in Section 3.1.19.

3.17.18 Finishing Unformed Surfaces:  All exposed surfaces of the concrete shall be accurately screeded
to grade and then float finished, unless specified otherwise by the Contract Documents or at the
direction of the Engineer.

Excessive floating or troweling while the concrete is soft will not be permitted.
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The addition of dry cement or water to the surface of the screeded concrete to expedite finishing will
not be allowed.

Joints and edges on unformed surfaces that will be exposed to review shall be chamfered or finished
with molding tools.

3.17.19 Curing and Coatings:  Concrete shall be prevented from drying for a curing period of at least 7
days after it is placed.  Exposed surfaces shall be kept continuously moist for the entire period or
until curing compound is applied as specified below.  Moisture shall be maintained by sprinkling,
flooding or fog spraying, or by covering with continuously moistened canvas, cloth mats, straw,
sand or other approved material.  Wood forms (except plywood) left in place during the curing
period shall be kept wet. The floor slab shall be cured by flooding.  Formed surfaces shall be
thoroughly wetted immediately after forms are removed and shall be kept wet until patching and
repairs are completed.  Water or covering shall be applied in such a way that the concrete surface
is not eroded or otherwise damaged. 

Water for curing shall be clean and free from any substances that will cause discoloration of the
concrete.

Except as otherwise specified in the Contract Documents, and except for construction joint surfaces,
concrete may be coated with curing compound in lieu of the continued application of moisture.

The curing compound shall be thoroughly mixed immediately before applying, and shall be applied
at a uniform rate of 150 to 200 square feet per gallon.  It shall form a uniform, continuous, adherent
film that shall not check, crack or peel, and shall be free from pin holes or other imperfections.

Curing compound shall not be applied to surfaces requiring bonding with subsequently placed
concrete, as at construction joints, shear plates, reinforcing steel, and other embedded items.

Exterior surfaces which are to be backfilled against shall be coated with a waterproofing membrane.
The membrane shall be Hunt's No. 120 black or an acceptable alternate.  Surfaces shall be
thoroughly cleaned and free of foreign material before application.  The application rate shall be one
gallon per 225 square feet.

Surfaces subjected to heavy rainfall or running water within 3 hours after the compound has been
applied, or surfaces damaged by subsequent construction operations during the curing period shall
be resprayed in the same manner as for the original application.

3.17.20 Removal or Repair:  When concrete is honeycombed damaged or otherwise defective, the
Contractor shall remove and replace the structure or structural member containing the defective
concrete, or correct or repair the defective parts.  The Engineer will determine the required extent
of removal, replacement or repair.

Prior to starting repair work the Contractor shall obtain the Engineer's approval of his plan for
making the repair.  Such approval shall not be considered a waiver of the City's right to require a
complete removal of defective work if the completed repair does not produce concrete of the
required quality and appearance.

Repair work shall be performed only when the Engineer is present.
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Repair of formed surfaces shall be started within 24 hours after removal of the forms.

Except as otherwise approved by the Engineer, the appropriate methods described in the ACI
Manual of Concrete Practice shall be used.  If approved in writing by the City, proprietary
compounds for adhesion or as patching ingredients may be used.  Such compounds shall be used
in accordance with the manufacturer's recommendations.

Curing as specified in Section 3.1.19 shall be applied to repaired areas immediately after the repairs
are completed.

3.17.21 Concreting in Cold Weather:  When the atmospheric temperature may be expected to drop below
40° F at the time concrete is delivered to the work site, during placement, or at any time during the
curing period, the following provisions also shall apply:

A. The temperature of the concrete at time of placing shall not be less than 50° F nor more than
70° F.  The temperature of neither aggregates and mixing water prior to mixing with the
cement shall be in accordance with "Recommended Practice for Cold Weather Concreting,"
ACI Standard 306.

B. When the daily minimum temperature is less than 40° F, concrete structures shall be
insulated or housed and heated after placement.  The temperature of the concrete and air
adjacent to the concrete shall be maintained at not less than 50° F nor more than 90° F for
the duration of the curing period.

C. Methods of insulating, housing and heating the structure shall conform to "Recommended
Practice for Cold Weather Concreting," ACI Standard 306.

D. When dry heat is used to protect concrete, means of maintaining an ambient humidity of at
least 40 percent shall be provided unless the concrete has been coated with curing compound
as specified in Section 3.1.19 or is covered tightly with an approved impervious material.

3.17.22 Concreting in Hot Weather:  When climatic or other conditions are such that the temperature of
the concrete may reasonably be expected to exceed 90° F at the time of delivery at the work site,
during placement, or during the first 24 hours after placement, the following provisions also shall
apply:

A. The Contractor shall maintain the temperature of the concrete below 90° F during mixing,
conveying, and placing.  Methods used shall conform to "Recommended Practice for Hot
Weather Concreting," ACI Standard 305.

B. The concrete shall be placed in the work immediately after mixing.  Truck mixing shall be
delayed until only time enough remains to accomplish it before the concrete is placed.

C. Exposed concrete surfaces which tend to dry or set too rapidly shall be continuously
moistened by means of fog sprays or otherwise protected from drying during the time
between placement and finishing, and after finishing.

D. Finishing of slabs and other exposed surfaces shall be started as soon as the condition of the
concrete allows and shall be completed without delay.
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E. Concrete surfaces exposed to the air shall be covered as soon as the concrete has hardened
sufficiently and shall be kept continuously wet for at least the first 24 hours of the curing
period, and for the entire curing period unless curing compound is applied as specified in
subsection g, below.

F. Formed surfaces shall be kept completely and continuously wet for the duration of curing
period (prior to, during and after form removal) or until curing compound is applied as
specified in subsection g,. below.

G. If moist curing is discontinued before the end of the curing period, a curing compound shall
be applied immediately, following the procedures specified in Section 3.1.09.
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3.18
CONCRETE PAVEMENT

3.18.1 Description: The work covered in this section of Specifications pertains to the construction of
Portland cement concrete pavements in streets, alleys and public rights-of-way. 

3.18.2 Materials: Cement and other concrete materials, joint filler, curing materials and reinforcing steel,
required by the Approved Plans and Specifications, shall conform to the requirements of Section
3.17. The job concrete mix shall be that shown in the Special Conditions. Ordinarily, the slump of
the concrete when placed by machine methods shall be between one half (½) inch and three (3)
inches. 

3.18.3 Construction: 

A. Subgrade: The preliminary subgrade before the setting of forms shall be graded and
compacted as required under Section 3.6. 

If subgrade paper or polyethylene sheeting is required it shall be placed in such a manner to
protect it from tearing or puncturing. Minimum side lap is four (4) inches while minimum
end lap is twelve (12) inches. 

After the forms have been securely set to grade and alignment, the subgrade between the
forms shall be brought to true cross-section. Where thickened edges for pavements are
required, the subgrade shall be excavated and shaped to provide for the standard section. 

Wherever possible, vehicles shall be kept off the finished subgrade. If vehicles must travel
on the subgrade ahead of the paving, a power drag shall be carried immediately ahead of
placing concrete. Irregularities in the subgrade caused by trucks during the placement of
concrete shall be smoothed out and compacted immediately ahead of placing the concrete.

The subgrade as finally completed shall be maintained by the Contractor at required density
and an optimum moisture content by wetting with water until the concrete is actually placed.

B. Forms: Forms may be of wood or metal or any other material at the option of the Contractor,
provided the forms as constructed result in a pavement of specified thickness, cross-section,
grade and alignment as shown on the Approved Plans. Slip form construction may be used
subject to the approval of the City Engineer.

Forms shall be adequately supported to prevent deflection or movement. Forms shall be used
which will result in concrete pavement conforming with the Approved Plans and
Specifications. When checked for straightness, forms should not vary by more than 1/8" in
10 feet from the true plane surface on top and 1/4" in 10 feet on the face of the form. Flexible
or curved forms are highly recommended for use when the curve has a radius of 100 feet or
less. The forms may be removed the day after pouring if the concrete is sufficiently set to
withstand removal without danger of chipping or spalling. When forms are removed before
the expiration of the curing period, the edges of the concrete shall be protected with moist
earth or sprayed with curing compound immediately. All forms shall be cleaned, oiled, and
examined for defects before they are used again. 



3.82

C. Compaction of Subgrade: Covered in Section 3.5. 

D. Placing Concrete: The concrete shall be placed upon the prepared subgrade between the
forms to the required depth and cross-section in a continuous operation between construction
or expansion joints. 

The concrete shall be thoroughly consolidated against and along all forms or adjoining
pavements by such means as will prevent gravel pockets along the edges of the finished
pavement. Any gravel pockets found after removing the forms shall be repaired. 

When integral curb is being constructed with the pavement, fresh concrete for the integral
curb shall be placed at such time as will enable the top section of the curb to be consolidated,
finished, and bonded to the pavement slab while the concrete is plastic. 

Where curb is not being placed integral with the pavement slab, reinforcing steel dowels or
keyways shall be placed in the base section for the curb. 

Prior to placing concrete around manholes, catch basins, gate chambers, etc., a temporary
cover fitting below the rim of the ring casting shall be provided to prevent the concrete from
flowing into them. 

1. Placing Concrete at Expansion Joints: Concrete placement around expansion joints
shall be such that the expansion joint assembly will not be disturbed and that it will
remain in a straight line perpendicular to the subgrade, as shown on the Approved
Plans. The concrete shall then be spaded thoroughly or vibrated along the entire
length of the joint to consolidate the concrete and leave no rock pockets anywhere
at the joint. If any rock pockets are exposed, they shall be repaired. 

2. Placing Concrete With Reinforcing Steel Bars or Wire Mesh: When reinforcing is
to be used, concrete shall be placed in one lift with an adequate method used to
position and secure the reinforcing bars or wire mesh at the designated locations in
the slab. 

Reinforcement shall be free of dirt, mill scale, oil, grease, or other foreign material
that may impair bond. Steel, coated with some rust, may be used if the oxidations
are not deep or loose coated in the opinion of the City Engineer. 

Successive mats of steel or wire mesh shall be securely lapped together and tied.
Longitudinal bars will lap a minimum of 30 bar diameters. Wire mesh will lap 6 to
12 inches, and provided one complete series of square mesh is incorporated in the
overlap. 

Reinforcing steel or wire mesh shall be laid as a continuous mat. Continuity shall
be maintained between expansion joints. Steel shall terminate within two to six
inches of the joint. 

3. Slip-Form Construction: At the option of the contractor and with the approval of the
Engineer, concrete pavement may be constructed by the use of slip-form paving
equipment. 
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Slip-form paving equipment shall be provided with traveling side forms of sufficient
dimensions, shape, and strength to support the concrete laterally for a sufficient
period of time during placement to produce pavement of the required cross-section;
the equipment shall spread, consolidate, screed, and float-finish the freshly placed
concrete in such a manner as to provide a dense and homogenous pavement. 

When concrete is being placed adjacent to an existing pavement, that part of the
equipment which is supported on the existing pavement shall be equipped with
protective pads to avoid breaking or cracking the pavement edge. 

After the concrete has been given a preliminary finish by the finishing devices in the
slip-form paving equipment, the surface of the fresh concrete shall be checked with
a straight edge to comply with the tolerances and finished as specified in the
following Section H-5. 

Final finishing of slip-form pavement shall be as specified in the following Section
H-4. 

E. Compacting Concrete: Concrete may be compacted by (1) hand methods, (2) machine
methods and (3) combined machine and vibrators method at the option of the contractor. The
hand method will be limited to irregular areas, irregular sections, alleys and pavements
placed in confined work areas. 

1. Hand Compacting: Concrete shall be spread evenly with shovels and spaded along
the forms with a perforated spade after which it shall be struck off with a rigid metal
shod tamping rod. The strike-off rod shall be operated with a combined tamping,
crosswise and sawing action to produce a smooth surface free from depressions or
inequalities. A small amount of mortar must be kept ahead of and extending
substantially along the entire length of the rod. Excessive swinging of the rod will
not be permitted. 

2. Machine Compacting: The machine used for compacting shall be self-propelled and
designed to run on the side forms. Movable parts shall be capable of adjustment and
they shall be adjusted so as to produce accurately the roadway sections shown on
the Approved Plans. The machine shall be equipped with two reciprocating screeds.
The tops of the forms shall be kept clean with a suitable device attached to the
machine. 

The travel of the machine on the forms shall be maintained true without lift, wobble
or other variations which might prevent a precise strike off. 

The machine shall be put in forward motion as soon as concrete is deposited on the
subgrade. On the first pass, a roll of concrete shall be carried ahead of the screed.
Screeds and tampers shall be operated so as not to disturb expansion joints and caps.

Machines shall be operated prior to placing longitudinal and transverse dummy
joints. 

Machines shall be operated as many times as may be necessary to compact concrete
free from rock pockets and to a section that can be finished properly. 
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Care must be exercised not to overwork the concrete and bring an excess of mortar
to the surface. 

3. Combined Vibration and Machine Compacting: The combined vibration and
compaction equipment shall be demonstrated to the satisfaction of the Engineer as
being capable of consolidating the concrete across the full width of the pavement
into a homogeneous mass, free of rock pockets, and without separation of mortar
and aggregates. 

The equipment shall consist of the machine described in Section 3.18.3E2, or an
approved spreading machine to which is attached a vibrating unit composed of
individual internal vibrators. The vibrators shall be spaced equidistantly, and the
distance from the side forms to the nearest vibrator shall not exceed 14 inches. 

The vibrating unit shall not rest upon the side forms nor impart vibration to the
strike-off screeds. The individual vibrators shall be attached to a frame in a manner
which will permit adjustment of both the depth of penetration into the concrete and
the angle of the vibrator with the horizontal. 

The vibrators shall be capable of vibrating at rates between 8,000 and 12,000
impulses per minute when inserted in the concrete. 

On the first trip over the freshly placed concrete the vibration equipment shall be
submerged in the concrete to ensure adequate consolidation. Unless otherwise
directed by the Project Engineer, the vibration equipment shall be operated on the
first pass only. 

After the first pass with vibration, one or more trips without vibration shall be made
as described in Section 3.18.3E2. 

As often as the Engineer may require, the Contractor shall make trial runs with
concrete containing the full amount of cement as specified in Section 3.17.3,
Concrete Mixes, or as specified in the Special Conditions, compacting with and
without vibration to determine the relative water contents required.

4. Vibrating Screed Concrete Pavement Construction: The type of vibrating screed
with the contractor proposes to use, whether roller or beam, shall be subject to
approval by the Engineer. Upon request by the Engineer a test section of pavement
shall be placed for the purpose of demonstrating the capabilities of the screed to
satisfactorily compact and strike off the concrete to the established grade and
section. 

Concrete shall be uniformly distributed between the forms and it shall then be
compacted and screeded to the level of the top of the forms by means of the
vibrating screed. Supplemental compaction by hand spading or mechanical vibration
of the concrete adjacent to the forms will be required if the concrete cannot
otherwise be adequately compacted. 

The vibrating screed shall be operated over the freshly placed concrete in successive
passes only a sufficient number of times to obtain maximum compaction. Over-
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vibration of the concrete, resulting in an excess of mortar at the surface of the
pavement, will not be permitted. 

After the final passage of the vibrating screed, the surface of the concrete shall be
at the established pavement grade and cross-section and shall be sufficiently smooth
as to require only a very moderate amount of hand finishing for smoothness to meet
approval of the Project Engineer. 

F. Water: Water for pavement construction will be furnished as provided in Section 3.8.

G. Joints: Transverse and longitudinal joints for street pavement may be contraction joints,
construction or expansion joints as shown in the Standard Drawing numbers 531A and 531B
and as called for in these Specifications. When the pavement abuts an existing pavement, the
locations of the joints in the new pavement shall coincide with the joints in the existing
pavement unless otherwise shown in the Contract Documents. 

1. Formed Transverse Contraction Joints: Standard spacing of transversely formed
contraction joints shall be at intervals of fifteen (15) feet or less across the full width
of the pavement and at right angles to the center line of the roadway. On horizontal
curves the spacing of fifteen (15) feet shall be along the outer edge of the pavement.

For intersections and other irregular areas, the arrangement of contraction joints
shall be placed in accordance with standard intersection patterns. The area of any
one irregular pattern formed by contraction joints in intersections shall not exceed
two hundred twenty-five (225) square feet and the greatest dimension thereof shall
not exceed fifteen (15) feet. 

When paving a second lane adjacent to the previously paved lane, the contraction
joints shall be matched with the former; except on curves where resultant panel
would be less than twelve and one-half (12-1/2) feet, measured longitudinally. 

Where uncontrolled cracks are existing in the first lane, they shall be matched as
nearly as possible in the second lane. Should the uncontrolled cracks in the existing
paved lane be too frequent or in random locations and impossible to match with a
uniform spacing in the second lane, then in that event the two lanes shall be
completely separated by 3/16-inch joint material extending from the surface to one
(1) inch below the bottom of the concrete being placed. 

Where integral curb or doweled curb is placed along with the concrete pavement,
premolded joint filler material shall be placed in the full section of the curb in true
alignment with the pavement joint and in perpendicular position. 

2. Construction of Formed Contraction Joints: Formed construction joints shall be
constructed by embedding preformed joint material. The filler shall be cut to the
exact sections of the joint. 

Transverse contraction joints (dummy joints) shall be placed after compaction and
finishing of concrete have been completed and before initial set. A groove shall be
cut into the surface at the location of joint, using a tool provided with stops (tee iron)
to prevent cutting the groove deeper than the planned depth of the joint filler. The
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joint filler shall then be forced into the groove until the top is flush with the
pavement surface. 

After the joint filler has been imbedded in the concrete, the surface of the pavement
shall be finished against the filler strip with hand floats to restore the surface finish.
While performing this operation, the filler strip must be maintained in a vertical or
normal position, true to alignment. After finishing, the entire area of the joint shall
be true to grade and smoothness without any irregularities. 

3. Sawed Contraction Joints: Sawed contraction joints shall be constructed by sawing
a vertical groove in the hardened concrete on an approved schedule after placing and
before development of random cracks in the concrete slab. Transverse contraction
joints shall be sawed before the longitudinal joints are sawed. 

Sawed longitudinal joints in general are not critical as to a specific time schedule
after hardening of the concrete and may be delayed under favorable conditions
before an incidence of longitudinal random cracking begins. Sawing of the joints
shall begin as soon as the concrete has hardened sufficiently to permit sawing
without excessive raveling, usually 4 to 24 hours. All joints shall be sawed before
uncontrolled shrinkage cracking occurs. If necessary, the sawing operations shall be
carried on both day and night until completed, regardless of weather conditions, as
directed by the Engineer. 

Two or more sawing units may be required to accomplish the sawing in order to
minimize random cracking. Standby equipment shall be on the job to ensure
continuous sawing as specified regardless of any breakdown of equipment. 

Where curing membrane is used, the area disturbed by sawing of joints shall be
resprayed immediately upon completion of the sawing and sealing operation and
care shall be exercised to prevent the curing compound from getting into the groove.
Joint sealing compound will not adhere to concrete if curing compound is present.

The depth of sawed transverse and longitudinal contraction joints shall be not less
than one-fourth (1/4) the depth of the slab. 

After the curing period the joints shall be cleaned and sealed with joint sealants.
Excess scaling material shall be cleaned off the surface of the pavement before
opening to traffic. 

4. Transverse Construction Joints: Transverse construction joints of the type shown in
the Standard Drawings shall be placed whenever the placing of concrete is
suspended for more than 30 minutes. A butt joint with dowels or a thickened-edge
joint shall be used if the joint occurs at the location of a contraction joint. Keyed
joints with tie bars shall be used if the joint occurs at any other location. 

5. Transverse Expansion Joints: Transverse expansion joints are placed only where
shown on the Approved Plans or where directed by the Project Engineer. 
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Transverse expansion joints shall be constructed with premolded material, one-half
inch (½") in thickness. They shall extend the full width of the pavement and from
one inch (1") into the subgrade to the one inch (1") below the top of the pavement.
The joint alignment must be at right angles to the pavement center line unless
otherwise specified. 

The expansion joint filler shall be held in a vertical position. An approved installing
bar or other device shall be used if necessary to ensure proper grade and alignment
during placing and finishing of the concrete. The device must be in place long
enough to prevent sagging of the material, especially on streets having steep grades.

Finished joints shall not deviate in horizontal alignment more than 1/4 inch from a
straight line. If joint fillers are assembled in sections, there shall be no offsets
between adjacent units. No plugs of concrete shall be permitted anywhere within the
expansion space. 

In multiple lane construction, the joints shall be matched so as to form a continuous
alignment over all lanes.  Expansion joints shall extend continuously through all
curbs, where curbs are integral, special care being exercised to preserve alignment
perpendicular to the pavement in the curb section.  

6. Sealing Expansion Joints: After the pavement is cured and before any traffic, the
space above the top of expansion joint filler strip shall be thoroughly cleaned of all
loose material. The one-half inch (½") wide groove shall be completely free of any
projecting concrete from the sides and the groove shall be continuous across the slab
to each edge. It shall then be filled level with the pavement surface with joint
sealant. 

The joint sealant material shall be heated and placed in complete accord with the
manufacturer's instructions. Burned material will be rejected. The expansion joint
groove shall be dry at the time of pouring the sealing compound.

7. Longitudinal Contraction Joints: The joints shall be constructed in true alignment
with respect to their proper location on center line or parallel thereto as is shown in
a succeeding subsection.

8. Standard Location for Longitudinal Joints: Standard location or longitudinal joints,
whether contraction or construction, shall conform to Portland Cement Association
recommendations. 

9. Longitudinal Expansion Joints: Longitudinal expansion joints shall be as shown on
the Approved Plans or where required for concrete pavement between or along
retaining walls, curbs or other structures. They shall be placed to conform to
Portland Cement Association recommendations.

10. Longitudinal Construction Joints: Longitudinal construction joints shall be as shown
on the Standard Drawings. The Contractor may use an approved keyed joint in lieu
of thickened edge for longitudinal construction joint. The Contractor shall submit
plans for the keyed joint for approval by the Engineer prior to construction. 
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H. Finishing Concrete: Hand finishing or machine finishing of the entire pavement surface will
be permitted unless otherwise provided in the Special Conditions. 

On all vertical curves and at irregular intersections, modified tools shall be provided as
necessary to secure a smooth, uniform contour and surface. 

All tools shall be kept in first-class working order and shall be inspected daily. Worn or
defective tools will not be permitted. A sufficient number of tools shall be provided for the
work to proceed efficiently. 

1. Hand Finish: After the concrete has been struck off and consolidated, it shall be
smoothed by longitudinal floating. Floating shall continue until all irregularities are
removed. 

After the final passage of the longitudinal float, transverse floating shall be
continued with long handled floats operated from outside the pavement slab. 

After floating, the surface shall be scraped with a grout rod at least town (10) feet
in length with a long handle for operating at the edge of the pavement. The grout rod
shall be operated to correct irregularities in the pavement surface and remove water
and laitance. 

2. Machine Finishing: The finishing machine shall be of a type approved by the Project
Engineer. The machine shall be adjustable to both crown and plane of the finished
pavement surface. The screed shall oscillate longitudinally during its travel
transversely across the pavement. 

The finishing machine shall be moved over the pavement as many times as is
necessary to give the pavement a smooth even-textured surface, conforming to the
exact crown and cross-section specified on the Approved Plans. 

3. Edging: Before final finishing is completed and before the concrete has taken the
final set, the pavement shall be edged as indicated below. 

LOCATION RADIUS
Edge of Pavement    One-Eighth (1/8) Inch
Formed Longitudinal Contraction Joints    One-Eighth (1/8) Inch
Longitudinal Construction Joints    One-Eighth (1/8) Inch
Transverse Construction Joints       One-Eighth (1/8) Inch
Formed Transverse Contraction Joints       One-Eighth (1/8) Inch
Expansion Joints - Type A    One-Eighth (1/8) Inch
Curbs--Back Edge    One-Half (½) Inch
Curbs--Front Edge    One (1) Inch

Particular attention shall be given to edge at the appropriate time. The concrete shall
have attained a partial set and all free water shall have disappeared so that the edged
joints will be clearly defined, with no tearing or slump of the edges. 

4. Final Finish: A burlap drag or broom shall be used for final finishing. The burlap
drag shall be at least 3 ft. wide and long enough to cover the entire pavement width.
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It shall be kept clean and saturated with water while in use. It shall be laid on the
pavement surface and dragged in the direction in which the pavement is being
placed. For a broom finish, a stiff bristled broom shall be drawn from the center to
the edge of the pavement with adjacent strokes slightly overlapping to produce
surface corrugations of uniform appearance and about 1/16 inch in depth. 

Before using either the drag or the brush, the concrete shall have set sufficiently that
the surface is not grooved or gouged in the finishing operation. 

5. Surface Smoothness: After all finishing is complete, the surface smoothness shall
be checked with a straightedge ten (10) feet long, mounted to a long handle to
permit operation from outside the pavement. The straightedge shall be placed on the
surface of the pavement parallel to the center line and at intervals of no more than
five (5) feet across the full width of the pavement. At conclusion of the finishing
operation the surface of the pavement shall not vary from a true surface, more than
one-eighth (1/3) inch in 10 feet. 

In no case shall the grade in the gutter be such that it will allow ponding of water.
If the surface smoothness of the pavement after curing is found to exceed the
tolerance permitted, the high spots shall be ground until they meet the tolerance. If
the surface tolerance cannot be met satisfactorily by grinding, then in that event the
pavement shall be removed and be replaced in conformance with the Specifications
at the expense of the Contractor. 

I. Curing and Protection:  The concrete pavement shall be protected against excess loss of
moisture, rapid temperature change, rain, water and mechanical injury during and
immediately following the placing and finishing operations. 

Concrete shall be cured by protecting it against loss of moisture, rapid temperature change,
and mechanical injury for at least 7 days after placement. Moist curing, waterproof paper,
white polyethylene sheeting, white liquid membrane compound, or a combination thereof
may be used. After finishing operations have been completed, the entire surface of the newly
placed concrete shall be covered by a curing medium approved by the Engineer. The edges
of concrete slabs exposed by the removal of forms shall be protected immediately to provide
these surfaces with continuous curing treatment equal to the method selected for curing the
slab and curb surface. 

The Contractor shall have at hand and ready to install before actual placement begins the
equipment needed for adequate curing. 

1. Moist Curing: Moist curing shall be accomplished by a covering of burlap or other
approved fabric mat used singly or in combination. Curing mats shall be thoroughly
wet when applied and kept continuously wet and in intimate contact with the
pavement surface for the duration of the moist-curing period. Burlap or fabric mats
shall be long enough to cover the entire width and edges of the pavement lane and
lapped at joints to prevent drying between adjacent sheets. 

2. Waterproof Paper or White Polyethylene: Waterproof paper or white polyethylene
sheets shall be in pieces large enough to cover the entire width and edges of the slab
and shall be lapped not less than 18 inches. The paper or polyethylene shall be
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adequately weighted to prevent displacement or billowing due to wind, and material
folded down over the side of the pavement edges shall be secured by a continuous
bank of earth. Tears or holes appearing in the paper or polyethylene during the
curing period shall be immediately repaired. 

3. Membrane: The membrane method of curing shall be applied behind the final
finishing operation after all free water has disappeared from the surface. Complete
and uniform coverage at the minimum rate of 150 sq. ft. per gallon shall be required.
The compound shall be kept agitated to prevent the pigment from settling, and it
shall be applied to the pavement edges immediately after the forms have been
removed. Membrane curing will not be permitted in frost-affected areas on paving
that will be exposed to de-icing chemicals within 30 days after completion of the
curing period. 

4. Cold-Weather Protection: Except by specific written authorization, by the City
Engineer, concreting shall cease when the descending air temperature in the shade
and away from the artificial heat falls below 40/F. It shall not be resumed until the
ascending air temperature in the shade and away from artificial heat rises to 35/F.

When concrete has been placed in cold weather and the temperature may drop below
35/F., straw, hay, insulated curing blankets, or other suitable material shall be
provided along the line of work. Whenever the air temperature may reach the
freezing point during the day or night, the material shall be spread over the concrete
deep enough to prevent freezing of the concrete. Concrete shall be protected from
freezing temperatures until it is at least 10 days old. Concrete injured by frost action
shall be removed and replaced at the Contractor's expense. 

5. Curing in Hot Weather. In periods of low humidity, drying winds, or high
temperatures, a fog spray shall be applied to concrete as soon after placement as
conditions warrant in order to prevent the formation of shrinkage cracks. The spray
shall be continued until conditions permit the application of a liquid curing
membrane or other curing media. The Project Engineer shall make the decision
when the use of a fog spray is necessary. 

J. Opening Pavements to Traffic: The pavement shall not be opened to truck traffic until the
field-cured concrete has attained a flexural strength of 550 psi, or a compressive strength of
3,500 psi. If such tests are not conducted, the pavement shall not be opened to automobile
traffic until 3 days after the concrete was placed. Likewise, it shall not be open to truck
traffic until 14 days after the concrete is placed. Before opening to traffic, the pavement shall
be cleaned. 

K. Cleanup: In addition to the cleanup specified in Section 553, the Contractor shall, before
final acceptance of the work, flush the pavement clean and remove the debris. He shall also
clean out all open culverts and drains, inlets, catch basins, manhole and water main valve
chambers, within the limits of the project, of dirt and debris of any kind. The cleaning and
disposal of such waste material shall be considered as incidental to the construction and all
costs thereof shall be included in the unit contract prices of various items of the work. 



3.91

3.19
CONCRETE CURB AND GUTTER, CONCRETE GUTTER AND DRIVEWAYS 

3.19.1 Description: The construction of concrete curb and gutter and concrete gutter shall be in
conformance with these Specifications and with the Standard Drawings. 

A. High-Back Curb and Gutter (Type A): This type of curb and gutter is predominantly used
on major streets in Wellsville. Unless otherwise specified and approved, this type shall be
installed along all City streets. 

B. Depressed Curb (Handicap Ramp): At intersections where new concrete curbs are to be
constructed, the contractor shall construct handicap curbs. The depressed curbs shall be
constructed in accordance with the attached Standard Drawing. 

C. Drain Gutter: In intersections where water is to surface drain through the intersection drain
gutters shall be used. 

D. Concrete Driveways: Concrete driveways shall conform to Standard Drawing. 

3.19.2 Materials and Forms: 

A. Concrete: The portland cement concrete, joint filler, reinforcing steel and curing materials
shall conform to these Specifications, Portland Cement Concrete--Materials. Concrete mix
for curbs shall conform to the requirements for Class 4000. Slump of the concrete mix shall
not exceed three and one-half (3-1/2) inches and the air content shall be 6% ± 1. 

B. Preformed Expansion and Dummy Joint Filler: See Section 3.18.

C. Curing Compounds: See Section 3.18. 

D. Forms: See Section 3.18. 

3.19.3 Construction Details:

A. Excavation: All excavation for curb and gutter construction shall be the responsibility of the
curb and gutter Contractor. All excess excavated material shall be removed from the site
within seven days after completion of the curb and gutter construction. After said time, the
City may have such excess excavated material removed at the expense of the responsible
Contractor. 

B. Bedding: All concrete curb and gutter, concrete drain gutter and concrete driveway shall be
bedded with a minimum of five inches and not over 8 inches of untreated base course.

C. Entrances: All driveways, alleys and other entrances disturbed by the curb and gutter
construction shall be returned to a satisfactory usable condition with 95% subgrade
compaction and surfacing equal to or better than the original.

D. Placing and Finishing: While the concrete is being placed and consolidated, the face of the
curb shall be formed with a fixed or moving form conforming to the dimensions shown on
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the Wellsville City Standard Drawings. After placement, the concrete shall be consolidated
by spading or vibration. The concrete shall be struck off and finished true to cross-section.
As soon as the concrete has attained sufficient hardness, face forms, if used, shall be
removed and the concrete finished with a wood float and trowel. Final finish shall be
obtained with a brush. After final finishing, gutters and curb shall be tested with a ten-foot
straightedge to see that the finished gradient is uniform. Irregularities of more than one-
quarter inch in ten feet shall be corrected.  No honey combing will be permitted.

E. Contraction Joints: 

1. Curb and gutter shall be divided into sections of length by contraction joints. 

2. A contraction joint formed by division plates shall be used in such a manner so the
curb and gutter shall be divided into uniform sections of ten feet except where
shorter sections are necessary for closures, but no section shall be less than four feet
in length. 

3. The plates shall be one-eighth inch thick, fit neatly into the forms and be set
perpendicular to the surface of the concrete and shall project through the curb head
and no more than one-third of the depth of the gutter slab. The shape of the divider
plate shall conform to the curb and gutter section with the exception that the lower
two-thirds depth of the divider plate shall be removed. 

4. This joint may be constructed by other methods that would obtain the same desired
results if written authorization is first obtained from the City.

F. Expansion Joints: Non-extruding premolded expansion joint material of one- inch thickness
conforming to ASTM D-1751 shall be placed at the junction of new concrete with existing
concrete or existing structures at the tangent points of all alley and intersection returns as
directed by the Engineer. 

G. Backfilling: In fill sections a five-foot wide berm shall be constructed and compacted to 90%
against the back of the curb and against the face of the gutter and sloped to the existing
ground at a four to one slope. In cut sections the backfill shall be brought to the top of the
curb and against the face of the gutter and compacted to 90% so as to fill the area excavated
during construction. No areas within a street right-of-way may be sloped steeper than 2 to
1. No areas within 5 feet of the back of gutter may be sloped steeper than 10 to 1. Cut and
fill slopes shall be rounded into existing surfaces in accordance with the Approved Plans.
The Contractor shall take precautions to prevent drainage water from running or pooling
behind or around the new curb and gutter.

 
H. Monolithic Construction: For all new construction the curb and gutter shall be constructed

as one unit. For all areas where the curb heretofore has been constructed to the proper curb
grades as established for such street, the gutter shall be constructed adjacent to such curb,
but before placing such gutter the face of the curb shall be thoroughly scraped and brushed
clear of all deleterious material. If in the opinion of the City the existing curb is in need of
repair, the City may order it removed and the combined curb and gutter installed. 

I. Driveway Installations: 
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1. All driveways constructed of concrete shall conform to the requirements of these
Specifications and Standard Drawings.

2. When constructed of concrete the thickness shall not be less than seven inches in
residential area and not less than eight inches in commercial areas and public alleys.

3. The subgrade shall be compacted to 95% of maximum density. 

4. Driveways abutting a curb, gutter and sidewalk combination or drive over curb and
gutter or driveway gutter pan or any cross gutter shall have a strip of non-extruding
expansion joint material one-half inch thick, conforming to the cross-sections of the
driveway, placed between the driveway and the sidewalk or curb or cross gutter so
as to provide for the expansion of the sidewalk or curb or cross gutter and the
concrete driveway. 

5. All aforementioned expansion material shall conform to ASTM D 1751.

J. Allowable Curb Cuts: Curb cuts will be allowed with authorization from the Engineer. The
Engineer may permit valley gutter or any other types of curb cuts which, in his opinion best
serve the property owner. 
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3.20
CONCRETE SIDEWALKS 

3.20.1 Description: Concrete sidewalks shall be constructed in compliance with these Specifications and
the Standard Drawings. The particular type of sidewalk to be used will be that specified in the
Contract Documents. 

3.20.2 Materials: The portland cement concrete, joint filler, reinforcing steel and curing materials shall
conform to the requirements specified in Section 3.17, Portland Cement Concrete. The concrete mix
for sidewalk shall conform to the requirements for Class 4000. Slump of the concrete mix shall not
exceed three and one-half (3-1/2) inches and the air content shall be 6% ± 1. 

3.20.3 Construction Details: 

A. Excavation and Subgrade: All excavation and subgrade preparation for sidewalk construction
shall be the responsibility of the Contractor. The subgrade shall be compacted to 95% of
maximum density.

B. Bedding: All sidewalks are to be bedded with a minimum of four (4) inches of untreated base
course unless authorized in writing by the City. 

C. Forms: The forms shall be wood or metal and shall be free from warp. Straight wood forms
shall have a thickness not less than one and five-eighths inches. The forms shall be so set that
the walk shall have a slope toward the street of one-quarter inch for each foot of width. 

D. Thickness: 

1. All walks shall be constructed of concrete and shall have a minimum thickness of
four inches. 

2. At residential driveways, the sidewalk thickness shall be six inches. 

3. In commercial areas and public alleys the sidewalk thickness shall be increased to
eight inches. 

E. Placing and Finishing: 

1. In all cases the walks shall be constructed in one course.
 

2. B. The surface shall be struck off to the established grade by means of a
straightedge. The surface shall then be finished true to grade with a wooden float
followed by a steel trowel, and afterwards roughened lightly with a broom or brush.

3. The walk shall be cut with a marking tool forming a groove at least one-half inch
deep so that the walk is divided into sections, each section not longer than five feet.

4. In no case shall a walk section exceed twenty-five square feet in area unless
approved by the Engineer. 
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5. Care should be exercised not to over work the concrete and bring an excess of
mortar to the surface. 

6. The slabs shall be rounded on all surface edges to a radius of one-quarter inch. 

7. The surface shall be brushed with a fiber hair brush of an approved type in a
transverse direction except that at driveway and alley crossings it shall be brushed
longitudinally. 

8. At intersections all sidewalks shall transition into handicap ramps. 

F. Adjustments: Whenever any adjustments of the grade slope, or slab marking is necessary or
advisable in order to have the walk conform to existing abutting walk or other abutting
structures, the adjustment shall be made only with the permission of and under the direction
of the City Engineer or his representative. 

G. Expansion Joints: Strips of premolded non-extruding expansion joint material one-half inch
thick conforming to ASTM Dl 751 shall be placed between the side forms and to the full
depth of the walk at least once in every 100 feet of walk, or as directed by the City Engineer.
Similar joints shall be provided when new walk abuts other concrete walk or structures. 

H. Protection from Traffic: When completed, the walk shall be protected from foot traffic and
the elements for at least 72 hours, except alley and street crossings which shall be protected
from light vehicular traffic for at least five (5) days and from trucks of more than one-ton
gross weight for seven days. 

I. Curing and Protection: The curing materials and procedures outlined in Section 3.18 shall
prevail, except that white pigmented curing compound shall not be used on sidewalks. The
curing agent shall be applied immediately after brushing and be maintained for a period of
five (5) days. 

The Contractor shall have readily available sufficient protective covering, such as waterproof
paper or plastic membrane, to cover the pour of an entire day in event of rain or other
unsuitable weather. 

The sidewalk shall be protected against damage or defacement of any kind until it has been
accepted by the City. Sidewalk which is not acceptable to the City because of damage or
defacement, shall be removed and replaced at the expense of the Contractor. 

Additional requirements for curing in hot weather shall be as outlined in Section 3.18.
Additional requirements for curing in cold weather shall be as outlined in Section 3.18. 
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3.21
STREET LIGHTING AND SIGNING 

3.21.1 Description:  The work to be performed consists of furnishing and installing all necessary materials
to complete in place the street lights as shown on the Standard Drawings. In-place street signs shall
conform to the Standard Drawings.

A. Street lights, wiring and appurtenances for new subdivisions must be installed by a qualified
electrical contractor at the developer’s expense.  A lighting plan must be submitted to Rocky
Mountain Power for approval prior to construction.  All work must be accomplished per the
latest version on the International Electrical Code and Rocky Mountain Power ‘s approval.

B. All electrical equipment shall conform to the latest standards of the National Electrical
Manufacturer's Association (NEMA) or the Radio Manufacturer's Association, whichever
is applicable. In addition to the requirements of these Specifications, the Approved Plans and
the Special Conditions, all material and work shall conform to the requirements of the
National Electrical Code, hereinafter referred to as the Code and the American Society for
Testing Materials (ASTM). 

3.21.2 Materials: 

A. General: Unless otherwise indicated on the Approved Plans or specified in the Special
Conditions, all materials shall be new. The major components of the street light shall consist
of the products specified in Sections of these Specifications or an equivalent product.  The
major components of the street sign shall comply with those specified on the attached
Standard Drawings. 

B. Inspection: All material shall be subject to inspection after delivery to the site and during
installation in the work. Failure of the Project Engineer to note faulty material during
construction shall not relieve the Contractor of the responsibility for removing or replacing
any such material at his own expense. 

Inspection or sampling of certain materials may be made at the factory or warehouse prior
to delivery to the site, when required by the City. 

Material which has been rejected previous to delivery shall not be delivered to the work, and
all material which has been rejected at the work shall be immediately removed from the site.

As-built drawings shall be kept by the Contractor showing exact locations of all underground
conduit and connections, as well as all street lights and street signs. The as-built drawings
shall be forwarded to the City upon completion of work. 

C. Street Light Components: 

1. Luminaire: Luminaires shall consist of an American Electric Lighting, American
Revolution #247-Cutoff, four-sided lantern with black housing, 100-watt, 120-volt.

2. Pole: Poles shall consist of a fiberglass pole, 16-foot mounting height (20-foot
overall height), smooth-tapered, direct burial .
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3.21.3 Construction Details: 

A. General: All electrical construction shall be carried out by competent crews under the
direction of a licensed electrical contractor, or by the manufacturer's representatives where
so required in the Special Conditions. All workmanship shall be complete and in accordance
with the latest accepted standards of the industry, as determined by the City. 

Failure of the City to note faulty workmanship during construction shall not relieve the
Contractor of the responsibility for correcting the faults at his own expense. 

B. Placement: Street lights and signs shall be placed in accordance with the Approved Plans.
Conduit and power cables shall be placed as necessary to serve the street lights. All
underground conduit and cable shall have a brightly-colored warning tape buried at least
twelve inches directly above the underground conduit or cable. 
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3.22
TOPSOIL 

3.22.1 Description: These Specifications shall apply where the Approved Plans or Special Conditions
require the procurement of top soil by the Contractor for the surface finishing of an area, or where
the removal and replacement of existing top soil is required for the finishing of a specific
construction area, generally in lawns or planting strips. 

3.22.2 Materials: 

A. Topsoil: The topsoil shall be friable surface soil typical of the topsoil common to the area,
free from materials toxic to plant growth, noxious weed seeds, sage brush, rhizomes, roots,
subsoil, stones, and other debris. It shall be capable of sustaining healthy plant life. One
hundred percent of the topsoil shall pass through a one inch screen, unless otherwise
stipulated on the Plans. 

The maximum allowable percentage of gravel retained on a No. 4 inch screen shall not
exceed 20 percent by volume. Of the material passing the No. 4 inch screen, the maximum
allowable percentage of gravel retained an a Number 10 screen shall not exceed 10 percent
by weight. 

The topsoil shall be shown to be within allowable levels of toxic mineral contaminants, said
levels to be set by the City Engineer or by the Building Official in cooperation with the Utah
State Board of Health. 

3.22.3 Construction Details: 

A. Placement of Topsoil:  Immediately prior to placing topsoil, the surface area upon which it
is to be placed shall be cleaned of objectionable matter and the area smoothed and compacted
to 85% maximum density. After compaction and immediately prior to spreading topsoil, the
subgrade surface shall be scarified by raking or harrowing. 

Topsoil shall be placed where shown on the Approved Plans and to depths provided for in
the Special Conditions, or direction of the Project Engineer. In level or slightly sloped areas
the topsoil shall be leveled, raked, and compacted to 85% maximum density so as to provide
a well shaped and uniform appearance. On steep slopes, the topsoil shall be left rough and
uncompacted. 

B. Removal and Replacement of Topsoil: Whenever it is necessary to remove topsoil with the
purpose of later replacing it in the same area, the Project Engineer will direct the limits of
the area and the depth of topsoil to be removed. The topsoil shall be removed in a uniform
depth and be stored in such manner that it will not become mixed with unsatisfactory soils.
The stored topsoil shall be replaced at a uniform depth in its original area. The topsoil shall
then be shaped, leveled, and compacted to blend with the contour of adjacent ground. 

In the event that additional topsoil is required and is procured from a source other than the
construction area, the Contractor shall furnish and place it in compliance with Section
3.22.3A and the intent of this subsection.  Additional topsoil shall be of similar texture as
native Soil. 
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3.23
SEEDING, LAWN REMOVAL AND REPLACEMENT

3.23.1 Description:

A. Sod Removal and Replacement by Seeding: In many areas the existing lawn is such that the
removal and replacement of existing sod is not feasible. In these areas, where seeding is a
part of the project and is included in the bid proposal, the Contractor shall seed all lawn areas
which are damaged during construction and plant lawn where shown on the Approved Plans
and/or as directed by the City. 

B. Sod Removal and Replacement by New Sod: In many areas the existing lawn is such that the
removal and replacement of existing sod is not feasible. In these areas, where lawn repair,
using new sod, is part of the project, the Contractor shall replace all lawn areas which are
damaged during construction with new sod where shown on the Approved Plans and/or as
directed by the City. 

C. Sod Removal and Replacement: The work shall consist of the removal and replacement of
existing lawn turf by cutting the sod to be removed into convenient sized squares or strips,
cutting to uniform thickness, piling and storing in a dampened condition, and finally
replacing the sod in its original position. Removal and replacement shall be completed within
a 24-hour period. Removed sod shall be protected from direct sunlight and intensive heating
conditions. This work will be performed wherever the Special Conditions provide for such
work. 

The Contractor may at his option use sod brought in from an outside source in lieu of
replacing existing sod. If the Contractor so elects to use sod from an outside source, this
source of supply must be approved by the Project Engineer. 

3.23.2 Materials: 
 

A. Topsoil: The soil material shall conform to the requirements of Section 3.22. 

B. Replacement by Seeding:

1. Seed: Grasses, legumes, or cover crop seed of the type hereinafter specified shall
conform to the standards for "Certified" grade seed or better. Seed shall be furnished
in standard containers on which shall be shown the following information: 

(1) Seed Name 
(2) Lot Number 
(3) Net Weight 
(4) Percentage of Purity 
(5) Percentage of Germination 
(6) Percentage of Weed Seed Content in Inert Material Clearly Marked for Each
Kind of Seed in Accordance with the Applicable State and Federal Laws. 

Upon request, the Contractor shall furnish to the Project Engineer, duplicate copies
of a statement signed by the vendor certifying that each lot of seed has been tested



3.102

by a recognized seed testing laboratory within six (6) months before the date of
delivery on the project. Seed which has become wet, moldy, or otherwise damaged
in transit or storage will not be accepted. 

Seed mix and rate of application shall be as specified in the Special Conditions. 

2. Fertilizer: Fertilizer shall be a standard commercial grade of organic or inorganic
fertilizer of the kind and quality specified herein. All fertilizers shall be furnished
in standard unopened containers with weight, name of plant nutrients and
manufacturer's guaranteed statement of analysis clearly marked, all in accordance
with State and Federal laws. Fertilizer shall be stored in a dry and elevated location.

Acceptable commercial fertilizer may be supplied in one of the following forms: 

(a) A dry free-flowing granular fertilizer suitable for application by agricultural
fertilizer spreader. 

(b) A soluble fertilizer ground to a fineness that will permit complete suspension of
insoluble particles in water, suitable for application by power sprayer. 

(c) A granular or pelleted fertilizer, suitable for application by blower equipment.

(d) A non-volatile liquid fertilizer. 

Commercial fertilizer formulation and rate of application shall be as specified in the
Special Conditions. 

3. Mulch: All mulch material shall contain a tackifier or it shall be crimped into the
surface. 

4. Straw: All straw mulch material shall be in an air dried condition free of noxious
weeds, weed seeds, and other materials detrimental to plant life. Straw mulch so
provided shall be suitable for spreading with mulch blower equipment. 

5. Wood Cellulose Fiber: Wood cellulose fiber mulch shall be specially processed
wood fiber containing no growth or germination inhibiting factors. When
hydraulically sprayed on the ground, the material shall allow the absorption and
percolation of moisture. 

Each package of the cellulose fiber shall be packed by the manufacturer to show the
air dry weight content. All fiber shall be kept dry before mixing. All mulch material
must be acceptable to the Project Engineer. 

6. Tackifier: The proposed tackifier shall be of a readily available commercial type
manufactured specifically for the purpose of tacking seed or mulch to soils. The type
of tackifier, its manufacturer, and its supplier shall be submitted for approval by
Project Engineer if requested by Engineer. 

7. New Sod: All sod shall comply with the State and Federal laws, including
quarantines, with respect to inspection, plant diseases and insect infestation. Sod
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shipments shall have a certificate of origination and/or certification of approved
treatment when shipment originates in known infested areas. 

All sod shall be guaranteed to survive in a healthy condition through an
establishment period on ninety (90) days.  The establishment period shall commence
on the date of acceptance of placed sod by the Engineer. All sod which, in the
opinion of the Engineer, is not in a healthy growing condition at the end of the
establishment period, shall be removed and replaced by the Contractor at his own
expense. Sod that is replaced shall be of the same mixture and grade as the surviving
sod. 

Sod shall be mature, densely-rooted grass and shall possess the following
characteristics: 

a. Uniformity. 
b. Acceptable Color. 
c. Freedom from Serious Weeds and Weed Seeds. 
d. Adequate Sod Strength for Handling. 
e. A Minimum Amount of Thatch. 

3.23.3 Construction Details: 

A. Seeding: 

1. Preparation: All areas shall be scarified to a depth of two (2) inches unless otherwise
specified immediately prior to topsoil distribution. 

Cultivation of the soil shall be done at right angles to the natural flow of water on
the slopes. All cost and expense incurred in performing the work herein specified
shall be considered incidental. 

Remove all visible rocks, clods and debris three (3) inches or larger in any
dimension. Any exposed tree roots in cut slopes shall be neatly pruned at the
finished grade of the slope and the cut treated with an approved sealer. 

2. Placement of Topsoil: Topsoil shall be evenly spread aver the specified areas to a
minimum depth of four inches unless shown otherwise on the Approved Plans. After
the topsoil has been spread, all large clods, hard lumps, rocks and litter shall be
raked up, removed and disposed of by the Contractor. 

Topsoil shall not be placed when the ground or topsoil is frozen or excessively wet.

All damage occurring to existing roadbeds, shoulders, walks, curbs or other existing
adjacent structures or areas due to the Contractor's operation in hauling and placing
the topsoil shall be repaired by the Contractor at his own cost and expense. 

3. Compaction: All topsoil shall be compacted to 85% maximum density unless
otherwise specified. Compaction shall be by sheepsfoot roller, cleated crawler
tractor or similar equipment. Equipment shall be so designed and constructed to
produce a uniform surface ready for sodding or seeding and mulching, and which
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will bond the topsoil to the underlying material. Compaction equipment shall be
operated parallel to the natural flow of water on the slopes unless otherwise ordered
by the Project Engineer. 

4. Seeding: Seeding shall not be done during windy weather or when the ground is
frozen. Seed shall be placed at the rate and mix specified in the Special Conditions.
A tackifier shall be used when seeding slopes steeper than 4H:1V. Seed may be
sown by one of the following methods: 

(a) An approved type, hydro-seeder which utilizes water as the carrying agent,
and maintains continuous agitation. Distribution and discharge lines shall
be large enough to prevent stoppage and shall be equipped with a set of
hydraulic discharge spray nozzles which will provide a uniform distribution
of the slurry. When only hydro-seeding is to be used the seed shall be raked
into the surface. When hydro-mulching is used, a two step process of hydro-
seeding followed by mulching shall be utilized. 

(b) Approved blower equipment with an adjustable disseminating device
capable of maintaining a constant measured rate of material discharge that
will insure an even distribution of seed at the rates specified. A tackifier
shall be added to the seed mixture when blown on. 

(c) Approved power-drawn drills or seeders. 

Areas inaccessible to above method of application shall be seeded and fertilized by
approved hand methods. Distribution of the material shall be uniform and at the
rates specified. 

It shall be the Contractor's responsibility to provide qualified personnel experienced
in all phases of seeding and fertilizing operation, equipment and methods as herein
specified. 

5. Fertilizing: Fertilizer shall be applied by mixing with the mulch at the rates and
analysis specified. The fertilizing and mulching shall be done separately from
seeding. 

6. Spreading Mulch: Tackifier and mulch material of the type herein specified shall be
furnished, hauled, and evenly applied at the rates indicated, and shall be spread on
seeded areas within forty-eight (48) hours after seeding unless otherwise spread. 

7. Contractor's Responsibility for Work: The Contractor shall be responsible for all
work herein described and the following requirements as directed by the Project
Engineer. 

(a) Protect all areas involved against vehicles with barricades. 

(b) Reseed and fertilize areas failing to show a uniform stand of grass after
germination of seed or damage through any cause before final inspection.
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Maintenance and protection during a suspension of work shall be as herein described
and as directed by the Engineer. 

7. Final Inspection and Acceptance: Acceptance of areas receiving seed, fertilizer and
mulch as herein specified shall be based on a uniform stand of vegetation at the time
of final inspection. Areas failing to show uniform stand of vegetation after
germination, or damage through any cause prior to final inspection shall be reseeded
as herein specified at the contractor's expense. Final inspection shall not be cane
before 90 days during which the temperature reaches or exceeds 40/F. On each of
the 90 days, 

B. Sod Removal and Replacement: The sod shall be removed to a uniform depth of
approximately two (2) inches with an approved type of sod cutter. This operation shall be
performed in such manner as to insure uniform thickness of sod throughout the operation.

As the sod scalping proceeds, the sod strips shall be placed in neat piles at convenient
locations and from then on they shall be maintained in a damp condition continuously until
the sod strips are replaced on the lawn. In no case shall the sod remain in piles longer than
24 hours before replacement on the lawn. Sod shall be kept shaded. 

Prior to replacing the strips of sod, the scalped area shall be carefully shaped to proper grade,
rototilled to a depth of six (6) inches, watered, raked smooth, and lightly compacted. 

After rototilling, shaping and lightly compacting the finished grade, the topsoil shall be
thoroughly dampened and fertilized prior to and immediately before replacing the sod. The
sod shall be replaced to the required grade, taking care to butt each piece tightly against the
adjacent one. Upon completion, the sod shall be dampened and rolled with a lawn roller. 

All tools used shall be of a type specially designed for the work and be satisfactory to the
Engineer. In no case shall sod be removed by the use of a mattock or other tool which will
not meet requirements specified herein. 

Wherever the construction operations have resulted in the placement or exposure of
unsuitable or poorer soils in the area to be resodded, the surface shall be left low and covered
with topsoil meeting all requirements of Section 3.22. Topsoil placement and replacement
of the existing sod shall then be performed in the same manner as that set forth in Section
3.23. 

C. New Sod:

1. Grading: 

(a) Existing Subsoil Suitable for Sod Installation: Areas to receive sod shall be
cleared, grubbed and leveled to a depth of four (4) inches below grade. Two
(2) inches of topsoil shall be evenly spread over and cultivated into the top
six (6) inches of existing subsoil and compacted so that the compacted
surface is two (2) inches below finished grade.

(b) Existing Subsoil is Poor: Areas to receive sod shall be cleared, grubbed and
leveled to a depth of six (6) inches below grade. Four (4) inches of topsoil
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shall be evenly spread over the existing subsoil and compacted so that the
compacted surface is two (2) inches below finished grade. 

2. Fertilizer: A 16-16-8 fertilizer shall be rototilled into the top four (4) inches of the
soil at a rate of three (3) pounds per 1000 square feet. Fertilizer shall be applied no
less than two (2) days prior to sod placement. 

3. Sod Placement: Sod shall be placed in accordance with standard horticultural
practices.  Dry soil shall be moistened by sprinkling. All butt joints shall be
staggered. On sloped areas the sod shall be laid with the long dimension parallel to
the toe or top of slope. After placing, the sod shall be rolled and heavily watered by
sprinkling. 

4. Establishment: The contractor shall be responsible for watering and fertilizing the
sod during the establishment period of 90 days. Watering shall be scheduled to
prevent drying of joints between sod strips. 16-16-8 fertilizer shall be applied at
three (3) week intervals at the rate of six (6) pounds per 1000 square feet per
application. 
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3.24
LANDSCAPING

3.24.1 General: This work shall consist of furnishing and planting trees, shrubs, and ground covers where
shown on the plans or as established by the City, all in accordance with specifications and accepted
horticultural practices.  Two trees, having a minimum diameter of 2 inches (measured 12 inches
above the ground), will be required for each approved subdivision lot.

3.24.2 Materials:

A. Planting soil, fertilizer, organic material and seeds used for landscaping and erosion control
shall meet the requirements specified in Sections 3.22 and 3.23.

B. Plants and trees: All plants and trees shall be nursery grown, healthy, vigorous, well-rooted,
and shall be true to type or name as shown on the plans and shall conform to the American
Standard for Nursery Stock, No. 1 grade, American Association of Nurserymen, Inc., latest
edition, ASA Spec. Z 60.1 and shall be tagged in accordance with the most recent standard
practice recommended by the American Association of Nurserymen and to the latest edition
of Standardized Plant Names, American Joint Committee on Horticultural Nomenclature.

All plant and trees shall comply with Federal and State laws requiring inspection for plant
diseases and infestations.  Inspection certificates required by law shall accompany each
shipment of plants, and all plant shipments shall be inspected and passed by the Department
of Agriculture.  All shipments of pine nursery stock shall meet all applicable State and
Federal quarantine regulations.

C. Nomenclature: Nomenclature for varieties of plants and trees shall be in accordance with the
latest edition of “Standardized Plant Names” as prepared by the American Joint Committee
on Horticultural Nomenclature.

D. Quality of Plant and Tree Materials: It is the intent of these Standard Specifications that all
materials meet the standards as set forth herein, throughout the life of the contract.  During
inspections, as set forth hereinafter, all plant and tree material will be judged and rejections
shall be based upon these standards.  

In determining the quality of plants and trees, the following elements shall be evaluated:

1. Root condition.
2. Size (above ground).
3. Insect and disease free condition.
4. General appearance (color, shape, prior pruning).

All container grown plants and trees specified in the plans shall be established in the
container in which they are sold, and grown in that container sufficiently long for the new
fibrous roots to have developed so that the root mass will retain its shape and hold together
when removed from the container.
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Balled and burlapped plants and trees shall be dug with the ball of earth in which they are
growing.  Ball sizes shall be of a diameter and depth required to contain enough fibrous root
system for the full recovery of the plant.  The ball shall be firm and unbroken.

Pruning of plants and trees shall not be done prior to delivery to the planting site except by
approval of the Engineer.  Pruning, when found necessary to remove damaged branches and
to improve the shape and form when approved by the City, shall be accomplished after
completion of individual planting operations.

E. Handling and Shipping: Plants and trees shall be packed for shipment according to standard
practice for the type being shipped.  The root system shall not be permitted to dry out at any
time.  Plants and trees shall be protected against heat and freezing temperatures, sun, wind,
climatic, or seasonal conditions during transit.  Plants and trees specified balled and
burlapped (B & B) shall be handled by the ball of earth.  Broken or “made” balls will not be
acceptable.  Container grown plants and trees shall be well developed with sufficient root
development to hold the earth intact after removal from the container without being root
bound.

F. Inspection: The Contractor shall inform the City as soon as possible, of the source of plants
or trees for the project.  At the City’s option an inspection of all materials at the source may
be required prior to shipping of plants and trees from the nursery.  This inspection shall
coordinate the judgement areas regarding size and quality of plant material between the
Contracting Agency, the Contractor and the nursery.  However, there will be no acceptance
of any plant or tree during this inspection.

All plants and trees will be inspected by the City on arrival at the site or storage area for
quality.  These inspections shall determine the acceptance or rejection of the plants and trees
based on quality as specified in Subsection D, “Quality of Plant and Tree Materials”.  This
inspection is for quality only and does not constitute final acceptance.  Plants which are
rejected shall be immediately removed from the holding area and replaced by acceptable
plants at the Contractor’s expense.

All plants and trees will be continually inspected during planting and through the
establishment period.  Plants and trees may be individually rejected during this time based
on mechanical damage, quality or physical change of the plant which is not normal to the
plant or to the season of the year.  Plants and trees which are rejected shall be immediately
removed from the project and replaced by the Contractor at his expense.

3.24.3 Construction:

A. Site Preparation: This work shall consist of all work necessary, as set forth in the contract
documents, such as roadway construction, drainage facilities, grading, cleaning, etc., to
prepare the area for the actual landscaping work.  All work as set forth herein shall be
completed and approved by the City prior to beginning any preparation of the planting areas.

B. Layout of Planting: The Contractor will designate, by means of stakes or other approved
markings, the ground location of each random placed plant and tree.  Areas of massed or
uniform solid plantings shall be marked at their outer extremes only.  The City’s approval
of stakeout will be required prior to the commencement of the preparation of planting areas.
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In mixed planting areas, trees shall be planted first, followed by the larger shrubs, low
shrubs, and the final planting of ground covers.

C. Preparation of Planting Areas: During the preparation of planting areas, all clods, rocks, or
other debris over one (1) inch (2.5 centimeters) in dimensions shall be removed from both
cultivated areas and backfill material, and disposed of.

D. Planting Beds:  The soil preparation shall not be initiated until all grading has been
completed and the irrigation system has been installed, tested, adjusted, and accepted by the
City.  The ground surface within the area shall then be loosened and thoroughly pulverized
to a depth of six (6) inches (15 centimeters).  When required, organic matter, commercial
fertilizer, or agricultural minerals and other additives shall be incorporated at the rate
specified in the contract documents, and shall be thoroughly and uniformly tilled into the soil
to a depth of six (6) inches (15 centimeters).  The area shall then be brought to a plane in
conformance to the elevations shown on the plans.

E. Planting Holes: Prior to drilling holes, the proposed location of the irrigation lines shall be
designated by means of stakes or other approved markings.  In the event of conflict between
individual planting holes and irrigation line, the planting holes in question shall be relocated.

All holes shall be drilled with a power auger to the dimensions specified by the Supplier.
Holes shall be drilled at the location of each individual plant, the stake or marking being
considered the center of the hole.  The holes shall have vertical walls and horizontal bottoms.

When required, organic matter, commercial fertilizer, or agricultural minerals and other
additives shall be incorporated at the recommended rates and shall be thoroughly and
uniformly mixed with the material removed from the holes prior to backfilling.  After
backfilling the holes, the material shall be saturated with water to the full depth of the hole
and until ponding appears in the basin.  Sufficient backfill material shall be placed so that
after planting and settlement has taken place, the basin will conform to the section as shown
in the plans.

F. Planting: No planting shall be done in any area until the Contractor has received the City’s
approval that the area concerned has been satisfactorily prepared.

No more plants or trees shall be distributed within the project area on any one day than can
be planted and watered on that day.

Any planting done in soil that is too wet or too dry or not properly conditioned as provided
herein will not be accepted.

Nursery stakes supporting plants and trees in containers shall be removed and the plant
pruned, if necessary, as specified herein, after planting.

Containers shall be cut, three times, from top to bottom and plants shall be removed from the
containers in such a manner that the ball of earth surrounding the roots is not broken and
they shall be planted and watered as hereinafter specified immediately after removal from
the containers.  Containers shall not be cut prior to delivery of the plants to the planting
areas.
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Balled and burlapped material shall have all strings or cords cut, and the burlap shall be laid
back from the top half of the ball.  This shall be done only after the plant is placed in its final
position and before completion of the backfill.

Roots of plants and trees not in containers shall be kept moist and covered at all times and
shall not be exposed to the air except while actually being placed in the ground.

Plants and trees shall be planted in such a manner that the roots will not be restricted or
distorted.  Soil shall be firmed around the roots or ball of the plant during planting operations
by foot tamping or saturation with water.

Plants and trees shall be watered immediately after planting.

G. Staking and Guying: All staking and guying shall be done concurrently with the planting
operation.

The method of attaching the ties to stakes and trees shall provide firm connection, but the
trunk loop shall be sufficiently loose to prevent damage to the bark.  It may, on occasion, be
considered necessary to use number 10 gauge galvanized wire encased in at least one-half
(½) inch (1.27 centimeters) rubber hose as tree ties, in which case all connections shall be
twisted.

H. Pruning: Pruning shall be done as determined by the City after plant materials are planted.

Pruning of evergreen coniferous plants will not be permitted except under the direction of
the City.

I. Watering: The Contractor shall make his own arrangements for furnishing and applying
water and shall pay all costs involved.

Valves at meters shall be kept closed at all times, except while the irrigation system is
actually in use.

Precautions shall be taken during times when the irrigation system is on to prevent water
from wetting vehicles, pedestrians, and pavement.  Any erosion, slippage, or settlement of
the soil caused by watering shall be repaired by the Contractor at his expense.

Compliance with the provisions in this section shall not relieve the Contractor of his
responsibility for the replacement of plants as provided herein.

J. Tree List: Only Ash, Maples, Ginkgo, Hackberry, Linden, London Plane or other long-lived
shade trees acceptable to the City Tree Commission shall be planted. 
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3.25
RIP-RAP 

3.25.1 Description: This item shall consist of furnishing and hand placing or placing loose rip-rap in
accordance with these specifications, at the locations indicated, and in conformity with the lines,
grades, and dimensions shown on the Approved Plans or as directed by the City. 

3.25.2 Materials: Rip-rap shall consist of durable, angular field or quarry stone of approved quality,
sound, hard, and free from seams, cracks, or other structural defects. 

A. Hand-Placed Rip-Rap: When hand-placed methods are used, 75% of the rock shall not be
less than one-third of a cubic foot in volume nor less than 3 inches in thickness. The stones
shall be graded so that a reasonably dense mass is obtained. 

B. Loose Rip-Rap: The greatest dimension of 50% of the loose rip-rap stone shall be at least
two-thirds but not more than one and one-half times the thickness of rip-rap specified in the
Contract Documents. The stones shall be graded in size so as to produce a reasonably dense
mass. Not more than 10% of the rock shall have dimension less than 0.1 the thickness of rip-
rap. 

3.25.3 Construction Details: 

A. Hand-Placed Rip-Rap: 

1. Placing: Slopes where rip-rap is used shall not be steeper than the angle of repose
of the abutting material, unless otherwise indicated in the Contract Documents or
as directed by the Engineer. The rocks shall be hand-placed and bedded, one against
the other, and as far as practicable shall be keyed together. Any large irregularities
between the stones shall be filled with spells of suitable size rammed tightly into
place. 

2. Finished Surface: The finished surface of the rip-rap shall present an even, tight
surface, true to the lines, grades, and sections specified. The rip-rap shall extend
sufficiently below ground surface, as directed by the Engineer, to secure a firm
foundation. 

B. Loose Rip-Rap: 

1. Placing: Slopes to be protected shall be free of brush, trees, stumps and other
objectionable material and dressed to a reasonably smooth surface. The stone shall
be dumped into place so as to secure a rock mass with the minimum thickness and
height as specified. The rock shall be manipulated to secure a regular surface of
graded sizes and mass stability. Excavation as shown in the Contract Documents or
as directed by the Engineer, shall be made at the toe of the slope to provide a firm
foundation and protection against undercutting. 
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3.26
REMOVAL OF EXISTING STREET IMPROVEMENTS 

3.26.1 Description: The work shall consist of the removal and disposal of various existing improvements,
such as pavements, structures, pipe, curb, curb and gutter, gutter and other items necessary for the
accomplishment of the improvement. 

Removal of items or things not contained in this section or in other sections of these Specifications
shall be considered as incidental to the construction.

3.26.2 Construction Details: 

A. General: The removal of street improvements shall be conducted in such a manner as not to
injure utilities and any portion of the improvement that is to remain in place. Any deviation
in this matter will obligate the Contractor at his own expense, to repair, replace or otherwise
make proper restoration to the satisfaction of the Project Engineer. 

When sawing of concrete or combinations of rigid materials is called for in the Approved
Plans or in the Special Conditions, the Contractor will be paid therefor at the unit contract
price for the quantity involved. 

B. Removal of Pavement: The pavement removal shall consist of those instances where portions
or all of existing pavements are being removed in conjunction with street construction and
for the placing of utilities such as sewers. Because of variable underground conditions, the
limits of the pavement removal cannot be accurately determined prior to actual construction.

Pavement removal shall also consist of the removal required for narrow and shallow utility
cuts in order to install light cables, conduits and similar shallow utilities. 

The Contractor shall remove existing permanent type pavement and driveway pavement
shown on the Approved Plans or as directed by the Project Engineer. Permanent type
pavements will be classified according to their composition and thickness as defined below,
unless the Contract Documents provide otherwise. 

In the event a pavement, classified as described below, shall average more than the
maximum thickness specified for its class, an additional payment will be made to cover the
extra thickness removed at a mutually agreed to price or as stipulated in the Special
Conditions. Where pavement removal is located in future planting areas, all pavement
material and compacted base material shall be entirely removed to the native material. Prior
to filling or topsoiling the subgrade shall be scarified to a minimum of 12 inches. 

1. Pavement Removal, Class A: Class A pavement removal shall apply to all cement
concrete pavement having average thickness between four (4) inches and ten (10)
inches. 

2. Pavement Removal, Class B: Class B pavement removal shall apply to all
pavements which have a wearing surface of asphalt concrete upon a cement concrete
pavement or cement concrete base, and for which the total combined thickness of
the pavement will average between seven (7) inches and twelve (12) inches. 
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3. Pavement Removal, Class C: Class C pavement removal shall apply to early type
pavement of a cement concrete base upon which is a brick or cobblestone wearing
surface (or perhaps an additional layer of asphalt concrete upon that), and for which
the total combined thickness of pavement will average between ten (10) inches and
twenty (20) inches. 

C. Removal of Asphalt Concrete Pavement: Removal of existing pavements such as asphalt
concrete, bituminous road mix, multiple lift bituminous surface treatments and any other
combinations of above described components, placed upon an earth or granular subgrade
located within the roadway excavation area shall be removed. The roadway excavation area
is defined as the area 1 foot back of new curbs on either side and all areas in between. 

Side street approaches to the project and street approaches at each end of the project paved
with asphalt concrete having a depth of greater than two inches, on an earth or granular base
and which are to be removed. 

D. Removal of Curbs: Existing curbs shall be removed where shown on the Approved Plans or
where encountered in the work and designated by the Project Engineer. When pavement is
being removed, the curb shall be considered as pavement removal.  Precast curbs and curbs
of other materials which are to be removed will be further identified on the Approved Plans.

E. Removal of Curb and Gutter: Curb and gutter to be removed may be of cement concrete, or
may be a cement concrete curb with a brick gutter on a cement concrete base, or may be
other combinations of rigid materials. In any event it is intended that the full section shall
be removed. 

When curb and gutter is removed, provisions shall be made by the Contractor to channel any
runoff which would normally flow in the gutter into existing drainage structures to reduce
undermining and erosion during construction. 

F. Removal of Cement Concrete Sidewalks: All concrete slabs that average four (4) inches or
less in thickness and which are to be removed, shall be considered as sidewalk removal.
Pavement breakers used for this purpose shall meet the requirements outlined for pavement
removal. Where concrete sawing is required, the provisions previously described shall apply.
Sidewalk aprons and private walks on street grading and paving projects shall be removed
to the extent necessary to provide for construction of pavements and curbs. After the curbs
and pavement have been constructed, the Contractor will be required to provide proper
connections and grades, as determined by the Project Engineer. 

G. Removal of Catch Basins, Manholes, Curb Inlets, Sumps, Etc.: Where structures or
installation of concrete, brick, blocks, etc., interfere with the construction, they shall be
removed and all pipe openings shall be properly plugged watertight with Class 4000 psi
(3/4), Type II concrete.

Where the structures are removed, the voids shall be backfilled with suitable job excavated
material and compacted as the Project Engineer may direct, and such compaction work shall
be considered as incidental to the removal work. 
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If the Project Engineer determines the job excavated material to be unsuitable for backfill
and he, therefore, specifies or directs that backfill from another source shall be used, the
payment therefore will be made at a mutually agreed to price. 

The removal and disposal of wooden structures shall be considered as incidental to the work.

H. Salvage: Unless otherwise indicated in the Approved Plans or in the Special Conditions, all
castings, pipe and other material or recoverable value taken from the discarded facilities shall
be carefully salvaged and delivered to the Owner in good condition and in such order of
salvage as the City may direct. Materials and items deemed of no value by the City shall be
removed by the Contractor and become his property to be disposed of as he wishes. 

I. Waste Disposal: Unless otherwise provided in the Approved Plans, the Contractor shall
provide the waste site for disposal of materials not required for the construction. 
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3.27
PLACEMENT AND ADJUSTMENT OF NEW AND EXISTING UTILITY 

STRUCTURES TO FINISH GRADE 

3.27.1 Description: This work consists of constructing and/or adjusting all new and existing utility
structures encountered on the project to finished grade. 

3.27.2 Contractor to Schedule Work: The Contractor shall schedule his work and cooperate to the fullest
extent so that structure adjustments by others can be satisfactorily accomplished. The Contractor
shall do all pavement patching which may be necessary after adjustment of structures, and the cost
thereof shall be considered as incidental to the adjustment of the various structures, except as
modified hereinafter, and except that private utilities shall reimburse the Contractor for such
patching. 

3.27.3 Construction Details: 

A. Adjusting of Manholes, Catch Basins, and Similar Structures: 

1. General: Manholes shall be brought to proper finished grade by utilizing the same
methods of construction as required for manhole construction. 

2. Cement Concrete Paving Projects: Manholes, catch basins and similar structures
shall be constructed. The final adjustment shall be made and cast iron frame be set
after forms have been placed and checked. In placing the concrete pavement,
extreme care shall be taken not to alter the position of the casting in any way. 

3. Asphalt Concrete Paving Projects: On asphalt concrete paving projects, the
manholes shall be adjusted prior to paving unless otherwise requested by the Project
Engineer. 

4. Asphalt Resurfacing Projects: Adjustment of manholes on asphalt resurfacing
projects shall meet the requirement of the previous Section. Existing pavement shall
be removed to the extent necessary to remove the manhole casting.

5. Storm and Sanitary Sewer or Water Projects: Manholes, catch basins, gate valve
structures and other similar type structures being constructed in conjunction with
sewer or water projects on graded or paved streets shall be brought to final grade as
outlined previously in these Specifications. 

B. Adjustment of Inlets: The final alignment and grade of cast iron frames for new and old
inlets to be adjusted to grade will be established from the forms or adjacent pavement
surfaces. The final adjustment of the top of the inlet will be performed in similar manner to
that described for manholes. 

C. Adjustment of Monuments and Cast Iron Frame and Cover: Monuments and monument
castings shall be adjusted to grade in the same manner as for manholes. 

D. Adjustment of Valve Box Castings: Adjustment of valve box castings shall be made in the
same manner as for manholes. 
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E. Furnishing Castings: Where adjustment of existing manholes, catch basins, inlets, valve
boxes, etc. are required and the existing castings are discarded or ordered to be salvaged by
the City Engineer, the Contractor shall furnish new castings of the type specified and
payment therefor will be made as specified in the Contract Documents and will be in
addition to payment for making the adjustment. Ring extensions shall be in accordance with
the Standard Drawings. 
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3.28
PAVEMENT PATCHING 

3.28.1 Description: This work shall consist of the patching of various types of pavement cuts, the
performance of which shall be in accordance with the requirements outlined hereinafter and as
shown on Wellsville Standard Drawings. 

3.28.2 Materials: All materials shall conform to the requirements specified for material in other sections
of these Standard Specifications. 

3.28.3 Construction Details: 

A. General: Pavement patching shall be scheduled to accommodate the demands of traffic and
shall be performed as rapidly as possible to provide maximum safety and convenience to
public travel. 

The patching and compaction of the trench backfill, and the preparation and compaction of
the subgrade shall be in accordance with the requirements of the various applicable sections
of these Specifications. 

Before the patch is constructed all pavement cuts shall be trued so that the marginal lines of
the patch will form a trapezoidal section with straight edges and slightly undercut faces. The
use of a concrete saw may be required upon request by the City. 

Proper signs, barricades, lights and other warning devices, as may be required by the City,
shall be maintained all 24 hours of the day until the patch is completed and ready for traffic.
The expense of these materials and effort shall be borne by the Contractor. 

B. Cement Concrete Pavements: After the subgrade for the pavement has been compacted and
constructed to line and grade, the cement concrete pavement patch shall be placed,
compacted and struck off to the grade of the adjacent pavement in accordance with the
pertinent provisions of Section 3.28. The Contractor shall submit for approval the type of
curing compound to be used at the time of permit application. The approved curing
compound shall be placed on the finished concrete immediately after finishing. 

C. Asphalt Concrete Streets on Granular Base: After the subgrade has been prepared as shown
on the Standard Drawings, or as directed by the Engineer, asphalt concrete pavement shall
be placed to a minimum thickness of 8 inches or to the thickness of the existing asphalt
pavement depth plus 1 inch, whichever is greater. The edges of the existing asphalt
pavements and castings shall be painted with hot asphalt cement or asphalt emulsion
immediately before placing the asphalt patching material. The asphalt concrete pavement
shall then be placed, leveled, and compacted to 98% of maximum density to conform to the
adjacent paved surface. Immediately thereafter, all joints between the new and original
asphalt pavement shall be painted with hot asphalt or asphalt emulsion and be covered with
dry paving sand before the asphalt solidifies. The material for tacking the bottom and sides
of patches for asphaltic concrete shall be CRS-2 emulsion. For sealing the edges after placing
the asphaltic concrete patch, RC70 cutback shall be used, the surface shall be sanded to
prevent tracking. 
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D. Oil Mat Streets:  The existing oil mat shall be uniformly trimmed to a straight line. After the
subgrade has been prepared as shown on the Standard Drawing, or as directed by the
Engineer, a minimum of three (3) inches of asphalt concrete pavement shall be placed and
completed in the same manner as specified above. 

E. Responsibility for Pavement Patching: The Contractor shall perform all work backfilling of
excavations made under existing pavements, and the restoration of pavement cuts and
patching, in accordance with these Specifications unless otherwise provided in the Contract
Documents. 
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3.29
FINISHING AND CLEANUP 

3.29.1 Description: After all other work embraced in the Contract is completed and before final acceptance
of the Contract, the entire roadway including the roadbed, planting, sidewalk areas, shoulders,
driveways, alley and side street approaches, slopes, ditches, utility trenches, and construction areas
shall be neatly finished to the lines, grades, and cross-sections shown on the Approved Plans and
as hereinafter specified. 

3.29.2 Construction Details: Slopes, sidewalk areas, planting areas, and roadway shall be smoothed and
finished to the required cross-section and grade by means of a grading machine insofar as it is
possible to do so without damaging existing improvements, trees, and shrubs. Machine dressing
shall be supplemented by hand work to meet requirements outlined herein, to the satisfaction of the
Project Engineer. 

Upon completion of the cleaning and dressing the project shall appear uniform in all respects. All
graded areas shall be true to line and grade as shown on the typical sections and as required by the
Project Engineer. Where the existing planting is below sidewalk and curb, the areas shall be filled
and dressed out to the walk regardless of limits shown on the Approved Plans. Wherever fill
material is required in the planting area it shall be left higher to allow for final settlement but,
nevertheless, the raised surface shall present a uniform appearance. 

Trash of all kinds resulting from clearing and grubbing or grading operations shall be removed and
legally disposed of and not placed in areas adjacent to the project. Where machine operations have
broken down brush and trees beyond the lateral limits of the project, the Contractor shall remove
and dispose of same at his own expense. Damage to existing vegetation shall be repaired by a
qualified tree surgeon at the Contractor's expense. Pruning shall maintain the natural shape of the
plant. 

Drainage facilities such as inlets, catch basins, culverts, and open ditches shall be cleaned of all
debris which is the result of the contractor's operations, unless the Specifications of any particular
section or the Contract Documents provide otherwise. 

Where, by permission, soil is dumped an private property, the Contractor will not be required to
perform any work beyond that described in the Contract Documents. 

All pavements and oil mat surfaces, whether new or old, shall be thoroughly cleaned. Existing
improvements such as Portland cement concrete curbs, curb and gutters, walls, sidewalks, and other
facilities which have been sprayed by the asphalt cement shall be cleaned to the satisfaction of the
Engineer. Castings for manholes, monuments, water gates, lamp poles, vaults, and other similar
installations which have been sprayed with the asphalt material shall be cleaned to the satisfaction
of the Engineer. 

The Contractor shall sweep the street at the conclusion of the work unless otherwise provided in the
Contract Documents. Sidewalks shall be hand broomed. 

On sewer and water distribution projects where all or portions of the construction is in undeveloped
areas, the entire area which has been disturbed by the construction shall be shaped so that upon
completion the area will present a uniform appearance, blending into the contour of the adjacent
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properties. All other requirements outlined previously shall be met, except that it will not be
necessary to pick up more surficial rocks than is necessary to result in the appearance of adjacent
undisturbed areas unless so provided in the Contract Documents. 

3.29.3 Chip and Seal: Within 6 to 18 months after replacing asphalt, chip and seal all replaced asphalt.
Overlap the chip and seal at least 2 feet on each side over the old asphalt.
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4.1

4.1
MATERIAL REQUIREMENTS

Unless specifically designated otherwise in each case, all materials and equipments furnished for permanent
installation in the work shall conform to applicable standard specifications and shall be new, unused and
undamaged when installed or otherwise incorporated in the work.  No material or equipment shall be used
by the Contractor for  any purpose other than that intended or specified.  All materials not conforming to these
specifications shall be specifically approved in writing by the City prior to delivery to the jobsite.  Any
material or equipment found not conforming with City Standards and Specifications is subject to rejection.
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4.2
PIPE FOR WATER MAINS

4.2.1 General: These specifications cover the pipe and fittings normally used for water distribution
systems.  Special considerations will be covered in the Approved Plans and Special Conditions.

4.2.2 Pipe:

A. Ductile Iron Fittings and Rubber Gasket Joints: All joints under this specification shall be
short body cast iron fittings conforming to ANSI/AWWA C110 or Ductile Iron Compact MJ
fittings conforming to ANSI/AWWA C153.  Pressure Rating of 350 psi.

B. Ductile Iron Pipe: Ductile Iron Pipe shall be of Pressure Class 50 meeting the requirements
of AWWA C151.  Pipe and fittings shall be manufactured in the United States of America.

C. Welded Steel Pipe: The work of this section consists of furnishing and installing all steel
pipe and fittings as described in the Approved Plans.  This pipe may be used only when
special permission has been obtained from the City.

All steel pipe and material shall be in accordance with AWWA Standard C200, for “Steel
Water Pipe 6 Inches and Larger.”

Fabrication Specifications shall comply with Section 3 of AWWA C200.  Pipe fabricated
from steel sheets shall conform to the requirements of ASTM A570, Grade 30 or plates
conforming to ASTM A283, Grade C.  The diameter of the pipe and steel wall thickness
shall be as shown on the Standard Drawings.  The nominal diameter shall be O.D. for 28
inches and under and I.D. for 30 inches and over.

All pipe shall be shop tested to a hydrostatic pressure conforming to AWWA Specification
C200.  Pipe shall be designed and manufactured so as to conform, when laid, with the lines
and grades as shown on the Approved Plans and profile with outlets, connections and
appurtenances as shown on the Approved Plans.

D. Coatings for Steel Pipe: Types of protective treatment shall be as follows:

1. Fusion Epoxy Lining and Coatings per AWWA C213.
2. Cement Mortar Lining and Coatings per AWWA C205.
3. Coating the Exterior of Above Ground Steel Water Pipelines and Fittings AWWA

C218

E. Couplings for Steel Pipe: All steel pipe 6 inches and larger shall be coupled by the
following:

1. Dresser coupling type 38, or equal.
2. Bell and spigot with O-ring gaskets which provides unrestricted flow in either

direction.
3. Flanges shall conform to AWWA Standard C207.
4. Other types as approved by the City Engineer.
5. Couples shall be coated same as the pipe.
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Steel pipe used within the interior of a building shall be fabricated from steel sheets
and plates.  Approved Plans shall show the sizes and general arrangements of all
pipe and appurtenances.  Responsibility for furnishing exact length of the various
sizes of pipe for proper make-up rests with the Contractor.  The pipe shall be shop
fabricated.  Field welding will be allowed only with the written permission of the
Engineer.

6. Fittings: Steel fittings for pipe 4 inches and larger shall conform to AWWA C208.
Pressure Class shall be at least the same as pipe.  Fittings shall be coated the same
as pipe.  The Contractor shall supply certifications from supplier and/or
manufacturer that the fittings meet all steel pipe specifications.

A. Polyvinyl Chloride Plastic Water Pipe: This specification covers rigid Polyvinyl Chloride
pipe, hereinafter called PVC pipe, the type of materials to be used and the method of
application to this system.  All PVC pressure pipe and fittings shall conform to AWWA
C900 Pressure Class 200 or better.

The rigid PVC pipe shall bear the seal of approval and “NSF Mark” of the National
Sanitation Foundation Testing Laboratory, Inc., which has qualified the pipe for potable
water service.

Pipe shall be produced in standard and random lengths.  At least 85% of the total footage of
any class and size shall be furnished in standard lengths.  The remaining 15% may be in
random lengths.

1. Standard lying lengths shall be 20 feet plus or minus one inch for all sizes.
2. Random lengths shall not be less than 10 feet long.

Each standard and random length of pipe shall be marked on the outside surface with the
trade name with the appropriate designation code (e.g. PVC 1120), DR, nominal size,
pressure classification and date of manufacture.

Samples of pipe, physical and chemical data sheets, may be required to be submitted to the
Engineer for approval and approval may be required before the pipe is purchased.  The pipe
shall be homogeneous throughout and free from cracks, holes, foreign inclusions or other
defects.  The pipe shall be as uniform in color as commercially practical.

The rigid PVC pipe used in the municipal water distribution system shall be composed of
PVC compounds meeting the requirements of ASTM D1784.
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4.3
VALVES FOR WATER MAINS

4.3.1 Description: The valves shall be suitable for an ordinary waterworks service.  It is intended that the
valves will be installed in a normal position on buried pipe lines for water distribution systems.  All
valves shall be Mueller with non-rising stem valves.

The minimum requirements for all gate valves shall, in design, material and workmanship, conform
to the standards of AWWA C509 for Resilient-Sealed Gate Valves.  All materials used in the
manufacture of waterworks gate valves shall conform to the AWWA Standards designed for each
material listed.  All gate valve operating stems shall be equipped with a two (2) inch operating nut.
All gate valves shall open counterclockwise.

The minimum requirements for all butterfly valves shall, in design, material and workmanship
conform to the standards of the AWWA C504.  Any water valve 12 inches or larger shall be
butterfly-type.  Also, any water line with working pressure greater than 150 psi shall have only
butterfly-type valves installed.

Where static line pressure exceeds 125 psi, only 250 psi working-pressure valves shall be used.

4.3.2 Materials:

A. Manufacture and Marking: The valves shall have the name or mark of the manufacturer, year
valve casting was made, size and working pressure plainly cast in raised letters on the valve
body.

B. Type and Mounting: The valve bodies shall be ductile iron, mounted with approved non-
corrosive metals, All wearing surfaces shall be bronze or other approved non-corrosive
material.  Contact surfaces shall be machined and finished in the best workmanlike manner,
and all wearing surfaces shall be easily renewable.

C. Valve Seats: Resilient seats shall be applied to the gate and shall seat against a corrosion-
resistant surface.  The surface may be either metallic or non-metallic, applied in a manner
to withstand the action of line fluids and the operation of the sealing gate under long-term
service.  A metallic surface shall have a corrosion resistance equivalent to or better then
bronze.  A non-metallic surface shall be in compliance with ANSI/AWWA C550.  Resilient
seats shall be bonded or mechanically attached to the gate.  The method used for bonding or
vulcanizing shall be proved by ASTM D429; either method A or method B.  For method A,
the minimum strength shall not be less than 250 psi (1,725 kPa).  For method B, the peel
strength shall not be less than 75 lb/in. (9.3 kg/m).

All exposed mechanical attaching devices and hardware used to retain the resilient seat shall
be made of a corrosion-resistant material.

1. End Connections: The dimensions push-on end connections shall conform to the
dimensions of the AWWA Standard C111/A21.11.  The dimensions for the
mechanical joint connections shall conform to the ANSI/AWWA C111/A21.11.
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The end flanges of flanged valves shall conform in dimensions and drilling to the
standard ANSI B16.1 for ductile iron flanges and flanged fittings, Class 125, unless
specifically provided otherwise.  The bolt holes shall straddle the vertical center line.

2. Gate Valve Stem Seals: Unless otherwise designated in the Approved Plans, all gate
valves up to and including 12-inch in size shall be furnished with O-ring Stem Seals.
Number, size and design shall conform to the AWWA Standards for gate valve O-
Ring Stem Seals.  For all valves over 12", the stem seals shall be conventional type
stuffing-box with graphited packing per AWWA Standard No. C600-18.1.

3. Tapping Valves: Tapping valves shall be furnished with flanged inlet end
connections having a machined projection on the flanges to mate with a machined
recess on the outlet flanges of the tapping sleeves and crosses.  The outlet ends shall
conform in dimensions to the AWWA Standards for hub or mechanical joint
connections, except that the outside of the hub shall have a large flange for attaching
a drilling machine.  The seat opening of the valves shall be larger than normal size
to permit full diameter cuts.

4. Hydrostatic Test Pressure of Valves at Factory: Each gate valve shall be tested at the
factory for performance and operation prior to painting, in conformance with
Section 6 of AWWA Standard C509.

5. Installation of Gate Valves: All gate valves shall be inspected upon delivery in the
field to insure proper working order before installation.  They shall be set and
jointed to the pipe in the manner as set forth in the AWWA Standards for the type
of connection ends furnished.  The valves shall also be carefully inspected for injury
to the outer protective coatings.

Valves 12-inch and under shall be installed in a vertical position and be provided
with a standard valve chamber or ductile iron gate box so arranged that no shock
will be transmitted to the valve.  The box shall be centered over the operating nut,
and the cast iron box cover shall be set one-half (½) inch below the roadbed or
finished paved surface.  All valve boxes must be brought to this elevation prior to
the placement of asphalt, unless otherwise approved by City Engineer.

After installation, all valves shall be subjected to the field test for piping as outlined
in Section 4.8.14 of these specifications.  Should any defects in design, materials or
workmanship appear during these tests, the Contractor shall correct such defects
with the least possible delay and to the satisfaction of the Engineer.  Should the
Contractor fail to do this within a reasonable period of time in the judgement of the
Engineer, he may cause such defects to be corrected and take appropriate action to
receive payment for the work.

6. Butterfly Valves: Butterfly valves shall be cast iron or ductile iron body, rubber
seated, tight closing type butterfly valves conforming to AWWA Specification
C504.  Other types may be used if specified or approved by the Engineer.

Valves shall be fitted with Class 125 or Class 250 flanges conforming to
ASME/ANSI B16-1 or ANSI/AWWA C110/A21.10.
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The valve body shall be high strength cast iron ASTM A126 Class B with 18-8 Type
304 stainless steel body seat.  Valve vane shall be high strength cast iron ASTM
A48 Class 40, having rubber seat mechanically secure with an integral 18-8 stainless
steel clamp ring and 18-8 stainless steel nylon locked screws.

Rubber seat shall be a full circle 360° seat not penetrated by the valve shaft.  Valve
shaft shall be one piece, extending full size through the entire valve and operator
with no neckdown, keyways or holes to weaken it.  Valve shaft shall have 304
stainless steel journals rotating in reinforced teflon bearing.  Packing shall be “triple-
seal” rubber designed for permanent duty in service.

Certification of performance, leakage and hydrostatic tests as described in Section
5 of AWWA Specification C504 shall be furnished.  Valves shall be the product of
a manufacturer having a minimum of five years experience in the manufacture of
waterworks and distribution valves.  Butterfly valves shall be as manufactured by
Henry Pratt, Dresser, Mueller or approved equal.

7. Ball Valves: Ball valves shall conform to ANSI/AWWA C507 Standard for Ball
Valves 6-inch through 48-inch.

8. Check Valves: Check valves shall be of the Lever-Weight Type, conventional
flanged style as manufactured by Mueller Company, or approved equal, conforming
to ANSI/AWWA C508 Standard for check valves 2-inch through 48-inch.

The plug, which shall be guided at both ends with a through integral shaft, will be
opened by the flow velocity and closed by a lever and weight which can be adjusted
to any position on the lever and which returns the plug to the seat before reversal of
flow occurs.

All check valves shall have a maintenance pit of a size as approved by the City
Engineer to provide access.

9. Air Relief/Vacuum Relief Valves: Air Relief Valves shall be CLA valves or equal
of the type and model shown on the Approved Plans or as specified in the Contract
Documents.

10. Valve Boxes and Covers: All valves not in a vault as per the attached Standard
Drawing shall be provided with a cast iron valve box of the extension sleeve type,
and the correct adjustable height to bring the top of the valve box flush with the
finished surface.  The valve box shall not be less than 5 inches in diameter, and shall
have a minimum thickness of 3/16 inch, and shall be provided with suitable base and
cover.  The work “Water” shall be cast on the cover.  Valve boxes shall be equal to
Mueller H-10357 with No. 6 or No. 8 round base as needed.  There shall also be
furnished to the City Water Department, 1 “T” handle operating wrench for each 5
new valves installed on the project.
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4.4
WATER SERVICE CONNECTIONS AND FIRE LINES

4.4.1 General:  Service connections will be made by the Contractor, in accordance with these
Specifications and Standard Drawings. This includes furnishing and installing service connection
at the main, service line, yoke and box.  The City will furnish and install the meter.  All connections
to the Wellsville water system including fire lines shall be metered unless otherwise approved by
the City. In the case of connections serving only a fire system, the cost of the meter vault and
appurtenances shall be borne by the developer while the meter shall be provided at no additional
cost by Wellsville City. All service connections including fire lines shall be constructed in
accordance with the provisions of this section up to the first shut-off valve within the building.  

New water mains must be backfilled, tested and flushed before service lines are connected.

Service connections will be activated only after inspection, testing, chlorination and flushing of all
new water line facilities, and also only after acceptance of the main line, unless otherwise approved
by Wellsville City. 

Each culinary service connection must be pressure tested in accordance with Section 4.8.14 except
that the test pressure shall be not less than 225 pounds per square inch. Each fire line shall be
pressure tested in accordance with Section 4.8.14 except that the test pressure shall not be less than
225 psi.

Water service connections shall be installed in accordance with the attached applicable Standard
Drawings. 

4.4.2 Materials:  

A. Service connections at the main shall be a Mueller Insta-tite (IPS) connection.

B. Corporation Stops:  Corporation Stops will be of brass with ball type, Mueller 110
Compression Connection in accordance with AWWA Standard C800.

C. Service Clamps:  All service taps shall be equipped with bronze service saddles with
stainless steel double-strap, teflon-coated service clamps.

D. Pipe Materials:  All service lines will be Class 200 Polyethylene (PE) tubing conforming to
AWWA Standard C901 being installed without any connections or appurtenances between
the corporation stop and the meter yoke except the curb stop.

E. Meter Yoke:  Meter yokes will be Mueller “copper setter" of molded copper tubing with
reinforcing bars and angle type dual check valve, meter fittings will be standard threads,
copper tubing fittings to be copper flair in accordance with AWWA Standard C700.  All
meter yokes must include a center support.

F. Meter Box:  Meter boxes will be 21-inch diameter for 3/4-inch meter installation, 24-inch
diameter for 1-inch meter installation and 48-inch diameter for 1-1/2-inch meter installation.
The box will be ABS Pipe, concrete, or approved equal.  Meter box shall be located as per
the approved drawings and is subject to approval by the City.
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Standard length of the box will be 48 inches unless otherwise approved. Prior approval by
the City is required in these cases.  

G. Meter Box Lid: Meter box lids will be of cast iron or cast aluminum. The lid shall be secured
with standard nut.  All meter lids must have a 2-inch hole for remote reading and be
approved by the City.

H. Curb Stop and Curb Box:  Curb Stops will be of brass with ball type Mueller  Insta-tite
connection.  For curb stops outside of the meter box, include a curb valve and cast iron
extension-type curb box with arch pattern base with cast iron foot piece as manufactured by
Mueller.  Prior approval by City required for substitution.

I. Meters:  Meters shall be Precision (multi-jet type) for services of 2 inches or smaller or
Precision (turbine or compound type) for services of 4, 6 or 8 inches or an approved
alternate, in accordance with AWWA Standard C702 and AWWA C701.  Acquisition,
calibration, and distribution will be at the City's discretion. 

4.4.3 Construction:  Taps shall be made and pipe laid at a right angle to the water main. The tap shall
be made on the middle of the main at an angle between 45/ and 60/ from the vertical plane, on the
side of the main to which service is to be extended.  

The water main shall be tapped by machine drilling a hole in it the size to fit the corporation for the
service line. The drilling machine and method of tapping shall be approved by the City. A
representative of the City shall inspect the main and tap prior to backfilling. In the event the tap is
covered before it is inspected, it shall be uncovered by the Contractor to allow for inspection. If the
tap or water main is damaged during the process of locating, it shall be repaired immediately by the
Contractor in a manner acceptable to the City.  

The service line shall be constructed 5-feet from the uphill side of the lot and on the shortest and
straightest route possible. No service line may be constructed through, or in front of any adjoining
property.  

All service lines installed across and under existing roads that are paved shall be installed by boring
or pulling the pipe.  No open cuts will be permitted.

If the line is not to be connected initially to a meter yoke, the end of the service line shall then be
sealed shut to keep rocks and dirt out of the line. Every precaution shall be taken to prevent foreign
material, including trench water from entering the pipe.  

Where existing services are to be transferred from old to new mains, the Contractor shall plan and
coordinate his work with that of the City so that service will be resumed with the least possible
inconvenience to consumers. 

Whenever the Contractor is required by the Approved Plans and Special Conditions to remove an
existing water main, the Special Conditions will state whether or not the salvage of pipe, valves,
hydrants and fittings will be required, and the method of payment therefore.

All meter installations will be located 5-feet from the uphill property line in front of the building,
and shall not occur in a sidewalk or driveway.  If it is impossible to construct the meter box at this
location, approval to relocate must first be secured from the City.
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All meter installations will be installed so that the meter box lid is at grade with a tolerance of +1/2".

All irrigation sprinkling systems will be connected on the customer side of the meter, but not within
the meter box.  

The Contractor shall not in any case remove old pipe until all service connections have been
transferred to the new main. Adequate provisions shall be made by the Contractor during
construction for the care and protection of mains or services in use.  

Where salvage of pipe, valves, hydrants and fittings is required under the contract, salvage methods
shall be used which will save all materials intact and undamaged. Salvaged material shall be stored
at the City’s yard, unless otherwise provided.  

If salvage is not specified, the materials therefrom shall become the property of the Contractor and
shall be promptly removed from the site for disposal as he sees fit.  

To supply customers with water during the construction of a water main project where any section
of the pipe has passed a satisfactory hydrostatic and bacteriological test, the City reserves the right
to install a corporation stop into the section of a new main and install service connections at such
locations as the City may elect, at no expense to the Contractor. The attaching of any such service
connections by the City shall not be construed by the Contractor as an acceptance by the City for
any part of the work required under the Contract.
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4.5
FIRE HYDRANTS

4.5.1 General:  These Specifications are to be used in conjunction with the AWWA Standard C502 or
the latest revision thereof for fire hydrants for ordinary water works service. 

4.5.2 Materials: 

A. Material for Hydrants and Appurtenances: All materials used in the production of fire
hydrants for ordinary service shall conform to the specifications designated for each material
listed in AWWA Standard C502. 

A. Hydrant Size and Type: Hydrants shall be 5-inch minimum size with 2-1/2 inch hose nozzles
and 1 - 4-1/2 inch pumper nozzle. Hydrants shall be supplied with O-Ring seals and a 6-inch
ASA 125 pound flanged inlet.  Each hydrant shall be supplied complete with a flanged
mechanical joint auxiliary gate valve with box.  They shall be Mueller Super Centurion or
Clow Medallion.  A hydrant key shall be provided to the Public Works Department for each
five hydrants installed. 

B. Auxiliary Valve:  Per Section 4.3 of these Specifications. 

D. End Connections: The dimensions of hub or bell end connections shall conform to the
dimensions of the AWWA Standard No. 100.  The dimensions of the mechanical joint
connection shall conform to the USASI Specification No. A21.11.  

The flanged lateral connection shall be faced and drilled to conform to the American
Standard for 125-lb. W. P. flanged fittings when static pressures do not exceed 125 pounds.
250 pounds working pressure, flanged fittings shall be used when working pressure is greater
than 125 pounds. Flanges shall be machine finished to a true surface. Bolt holes shall
straddle the vertical center line. 

E. Sidewalk Flange Construction:  Hydrants shall be provided with a sidewalk flange.  Breaking
devices shall be at the sidewalk flange which will allow the hydrant barrel to separate at this
point with a minimum breakage of hydrant parts in case of damage. There shall also be
provided at this point a safety stem coupling on the operating stem that will shear at the time
of impact. Unless otherwise specified, all hydrants shall be equipped with O-Ring stem seals.

F. Factory Hydrostatic Test:  All hydrants installed shall have certification of being subjected
to an internal hydrostatic test of 300 pounds per square inch with the hydrant valve in a
closed position and again with the hydrant valve in an open position upon request by the City
Engineer. 

4.5.3 Construction Details: 

A. Setting Hydrants:  Hydrants shall be installed in accordance with the detail shown on the
enclosed drawing in the location specified in the Approved Plans or as designated by the
City.



4.14

All hydrants shall be inspected in the field upon arrival to ensure proper working order. After
installation, they shall be subjected to a hydrostatic test not to exceed the factory test
pressure. New hydrants are to be marked by a red-painted snow stake approved by the City.
Hydrants shall not be operated for the purpose of obtaining water for normal construction
purposes.  Any hydrant so operated shall be replaced by the Contractor. 

B. Hydrant Connections:  Hydrant laterals shall consist of a section of mechanical joint ductile
iron 6-inch pipe from the main to the hydrant and shall include an auxiliary gate valve set
vertically and placed in the line as indicated in the Standard Drawings for hydrant settings.

C. Relocating Existing Hydrants: When shown on the Approved Plans or when directed by the
City, existing hydrants shall be moved.  When the existing tee is moved to a new hydrant
location, a new tee shall be inserted and the open part of the abandoned tee shall be securely
sealed and blocked.  When the existing hydrants are blocked to the main line, the same
method shall be used to anchor the hydrants at their new locations.  The work shall conform
in all respects to hydrant settings as described elsewhere in these Specifications. 

D. Hydrant Extensions:  The minimum requirements for all flanged hydrant barrel  extensions,
operating stems and flanged adaptors for hydrant lateral connections shall, in design,
material and workmanship, conform to the AWWA Standards for such castings. The drilling
of the flanges on the extensions shall match the drilling of the flanges on the hydrant. The
drilling of the adaptor flanges shall match those of the hydrant foot flange and the auxiliary
gate valve flange. 

E. Testing of Fire Hydrants:  Fire hydrants shall be subjected to a hydrostatic test at a hydraulic
pressure of 200 psi for a period of one hour, after being connected to the main water line and
after concrete anchor blocks at all thrust points are in place. Testing shall be made with the
whole interior of the hydrant under pressure with the auxiliary valve and the foot valve open
and the hose nozzles and pumper connections closed. Under the test procedure, there shall
be no leakage through the main valve or stuffing box, nor through the castings or the joints
of the assembled hydrant. Under the test conditions, the leakage through the drain valve shall
not exceed four fluid ounces per minute. Other leakage or other imperfections found in either
test shall be corrected before the hydrant is accepted. At the option of the Contractor, he may
test each fire hydrant separately or he may choose to test fire hydrants along with the water
line hydrostatic pressure test. 
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4.6
WATER MAIN AND SERVICE LINE CONSTRUCTION

4.6.1 General: All water mains and service line construction within the Wellsville City water system or
intended to be connected to the Wellsville City water system shall be accomplished in accordance
with the requirements of these Specifications. In all cases construction must conform to Utah's
Drinking Water Regulations.  All water lines, connections, and appurtenances on the customer's side
of the meter or beyond a point five feet beyond the edge of the nearest all-weather roadway,
whichever creates the greater distance, of private line shall be privately maintained.  No public water
mains shall be accepted by the City until there is sufficient usage through the line to prevent
wintertime freezing.  No landscape irrigation line shall be connected to the City system without a
backflow preventer similar to attached drawings.

4.6.2 Approved Plans:  Water main construction shall be done in accordance with the Contract
Documents for the work, prepared under the direction of a Professional Engineer licensed in Utah
and approved by the City Engineer and Wellsville City.

4.6.3 Licenses and Permits Required:  

A. All water mains and service line construction shall be done by a General Utility Contractor
licensed and bonded in Utah.  

B. When construction is required within the public right-of-way, a permit shall be secured by
the Contractor from Wellsville City at least 48 hours before initiating construction. When
construction necessitates, shutting down a segment of public water main for a connection,
the connection shall be made between the hours of 2:00 a.m. and 7:00 a.m. local time unless
otherwise approved by the City. 

C. A cash bond shall be posted to guarantee the work for a period of one year.  

D. An indemnity bond shall also be posted to guarantee that work will conform  to the City's
Standard Specifications and to guarantee that Wellsville City will not be liable for any
accidents, property damage or physical damage to any individual related to acts of the
Contractor. 

E. The City shall be notified 48 hours minimum before the planned construction is to
commence and also before starting up Whenever construction is interrupted for any reason.

F. A plumbing permit is required from the City prior to connecting landscape irrigation lines
to the City water system.  

4.6.4 Inspection:  All work shall be inspected by a City authorized Inspector who shall have the authority
to halt construction when, in his opinion, construction is being performed contrary to the Contract
Documents. Whenever any portion of these Specifications is violated, the City Manager, by written
notice, may order that portion of construction which is in violation of the Contract Documents to
cease until such violation is corrected. A copy of the order shall be filed with the Contractor's
license application for future review. If deficiencies are not corrected, performance shall be required
of the Contractor's Surety. 
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4.7
TRENCH EXCAVATION AND BACKFILL FOR WATER MAINS

4.7.1 General:  The Specifications in this section, and those of sections 4.2 through 4.6, shall apply to
the construction of water distribution mains and appurtenances in sizes up to and including twenty-
four inches (24") in diameter for both temporary and permanent installation under ordinary
conditions.

Water mains will be constructed on locations as shown on the Approved Plans.

Where grading is required, rough grading or excavation and embankment shall be completed before
excavation of the water main trench.

Guarantee: Unless otherwise provided by the Special Conditions, the Contractor shall guarantee that
the design, materials, workmanship and  performance of the pipe, valves, hydrants, valve chambers,
boxes, fittings and accessories furnished by him will be as specified, and that they and the
installation of them will be satisfactory to the Owner for the purpose intended for a period of two
years after final acceptance of the installation.

4.7.2 Ungraded Streets:  On streets, when grading is not provided in the contract schedule, the depth of
trench excavation shall be as shown on the Approved Plan and Profile and as staked by the
Engineer.  

Where the Approved Plans show the pipe is to be laid above the existing ground surface, an
embankment fill shall be made and compacted to conform with the section shown on the Approved
Plans and the water main trench shall be excavated therein. That portion of the embankment below
the bottom of the pipe shall be compacted with rollers or mechanical compactors under controlled
moisture conditions.

4.7.3 Clearing and Grubbing in Ungraded Streets:   The area to be excavated or filled shall be cleared
and grubbed by the Contractor.  This work shall consist of the removal and disposal of all logs,
stumps, roots, brush and other refuse. All such material shall be removed and disposed of as directed
by the City.

4.7.4 Removal and Replacement of Pavement From Driveways and Sidewalks:  Removal and
replacement of existing street improvements shall be performed as specified in the City’s standards
and shall be considered as incidental to the construction and the costs  shall be included in the
installation of the water line.

The removal of material from pavement, driveway and sidewalk and the disposal thereof shall be
considered as incidental to the construction.  

4.7.5 Grade and Alignment:  Grade and alignment on ungraded streets will be given from hubs set
parallel to the line of the pipe, and on graded streets the grade and alignment shall be taken from
established points on the existing curbs or sidewalks, when directed by the Engineer. Trenches for
the pipe shall be opened in accordance with the lines and grades given or to the standard minimum
cover of four (4) feet, depending on elevation and future surface treatment, whichever is greater. The
Contractor shall transfer lines and grades to the pipe from hubs set by the Engineer or from existing
concrete curbs or sidewalks as an incidental part of his work.  
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Sequence of operations, traffic requirements, or restrictions on the amount of open trench, if any,
will be provided in the Special Conditions.  

4.7.6 Trench Excavation:  The Contractor shall perform all excavation of every description and of
whatsoever substances encountered to the depth indicated on the Standard Drawings or specified
herein. All excavations shall be made by open cut unless otherwise provided in the Contract
Documents. The banks of the trenches shall be kept in accordance with Utah Occupational Health
and Safety Division (UOSHA) requirements. To protect adjacent structures the trench shall be
properly sheeted and braced.  

Work shall comply with the "Utah Occupational Safety and Health Rules and Regulations" for the
Utah State Industrial Commission.  

All grading and other excavations nearby shall be controlled to prevent surface water from flowing
into the excavations. During excavation, material suitable for backfilling shall be piled in an orderly
manner a sufficient distance away from the edges of trenches to avoid overloading and to prevent
slides or cave-ins. Unsuitable material, or that in excess to the needs for embankments or backfill,
shall be removed and disposed of by the Contractor.  

The Contractor shall exercise sound engineering and construction practices in excavating the trench
and maintaining it so that no damage will occur to any foundation, structure, utility pole, pipe line,
or other facilities because of slough, slopes, or from any other cause.  If, as a result of the
excavation, there is disturbance of the ground such as to endanger other property, the Contractor
shall immediately take remedial action at his own expense. No act, representation or instruction of
the Engineer or his representatives shall in any way relieve the Contractor from liability for damages
or costs that result from trench excavation.  

Care shall be taken not to excavate below the depth indicated, and excavation below that depth shall
be backfilled with selected backfill material and compacted to the satisfaction of the City Engineer
at the Contractor's expense.  

The bottom of trenches shall be accurately graded to provide uniform bearing and support for each
length of pipe or undisturbed or compacted soil at every point along its entire length, except at the
joints. Bell holes shall be excavated to an extent sufficient to relieve bearing pressure at the bell
joint.  

4.7.7 Protecting Existing Services: The Contractor shall carefully do all necessary excavation to fully
expose such services.  If the Contractor elects to excavate the trench without first exposing the
services, he shall be responsible for any and all damages incurred to the services by reason of his
operations and shall immediately arrange for replacement of all damaged services.  All additional
costs incident to such work by the Contractor shall be considered as incidental to the construction.

4.7.8 Solid Rock Excavation: Solid rock shall include solid rock formations requiring systematic drilling
and blasting with explosives and any boulders or broken rock larger than one-half cubic yard in
volume. Hardpan or cemented gravel, even though it may be advantageous to use explosives in its
removal, shall not be classified as solid rock excavation.  Solid rock shall be excavated to a width
equal to the outside barrel diameter of the pipe plus 24 inches, and to a grade line not less than six
inches below bottom of the pipe bell. Bottom of the trench shall be brought up to grade by
backfilling with selected backfill material. The material shall be compacted to the satisfaction of the
Engineer.  
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The Contractor shall notify the City and the local Police Department at least 24 hours prior to any
blasting. All blasting shall be done in accordance with local, county and state regulations governing
this class of work. Any damage to persons or property resulting from blasting operations shall be
the sole responsibility of the Contractor and his surety.  

4.7.9 Extra Excavation: Changes in grades of the water main from those shown in the Contract
Documents may be necessary because of unplotted utilities, or for other reasons.  If, in the opinion
of the Engineer, it is necessary to adjust, correct, relocate or in any way change the line and grade,
such changes shall be made by the Contractor under the terms of these Specifications.  

4.7.10 Unforeseen Buried Objects Encountered in Trench Excavation on Graded Streets: Where
streets have been graded, it is presumed that stumps, railroad ties, buried pavements, etc., will have
been removed in the original grading work. Where such unexpected objects are encountered in
trench excavation for water mains, they shall be removed and disposed of by the Contractor. In cases
where they can be removed by the same equipment or method at hand for excavating, and where
it is unnecessary to employ special equipment or to install shoring and bracing, or to increase the
trench width or depth more than two feet for any one object, then in that event the removal of such
obstructions shall be considered as an incidental part of the Contractor's work.

4.7.11 Removal of Unsuitable Materials: Wherever in excavating the trench for water mains the bottom
of the trench exposes peat, soft clay, quicksand or other material which is unsuitable in the opinion
of the City Engineer, such material shall be removed and disposed of by the Contractor.  The
material thus removed shall be replaced by suitable surplus material obtained from trench excavation
within the limits of the project which shall be deposited and compacted in eight-inch layers by
mechanical compaction. If surplus material is not available within the limits of the project the
Contractor shall furnish suitable material.

4.7.12 Pipe Bedding: Pipe bedding material shall consist of road base or graded granular sand and gravel
of which 100% will pass the U.S. Standard one-inch opening and not more than 3% will pass the
U.S. No. 200 (wet sieve).  Pea gravel or similar gravel products predominantly of one size shall not
be used without prior approval of City Engineer.  Bedding material will be placed in accordance
with the attached Standard Drawing.  

Under no circumstances shall mine tailings containing traces of arsenic, lead, strontium, rubidium,
or radium be used as bedding material.  

4.7.13 Backfilling Trenches: Backfilling of trenches shall be made with the same materials excavated
from the trenches unless these materials are found to be unsuitable by the Engineer.  

Prior to backfilling, all form lumber and debris shall be removed from the trench. Sheeting used by
the Contractor shall be removed just ahead of the backfilling unless it is ordered by the Engineer
to be left in place.  

The initial backfill up to 12 inches over the top and both sides of the pipe shall be evenly and
carefully placed, using sand or material free of rocks larger than one (1) inch, hard clods, frozen
material or other debris capable of damaging the pipe or its coating. The balance of the material may
be placed in uniform layers.

A minimum of 6-inch sand cushion shall be placed between the water main and existing pipelines
or other conduits when encountered during construction and as directed by the Engineer. 
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4.7.14 Compaction of Backfill:  On graded streets without pavement or on roadway shoulders and
unimproved areas, compaction of backfill may be by mechanical tamping or wheel rolling.
Compaction by water settling may be done under the conditions stipulated in Section 4.7.14A  
On all graded streets, the backfill shall be compacted to 95% of the maximum density as determined
by the Compaction Control Tests specified in AASHT0 T-180 and verified by the methods specified
in ASTM D2922 (AASHTO T-238) or ASTM D1556 (AASHTO T-191).  The compaction can be
reduced to 90% for areas where vehicle traffic will never occur.  

A. Water Settling of Trenches:  Water settling is only allowed in sandy soil conditions where
no clays are present and in other soil conditions under full time inspection by a City
Inspector. Where water settling of trenches is used, the jetting method shall be utilized.  Jets
shall be inserted throughout the length of the backfilled area and shall be slowly forced down
to the bottom of the trench and then slowly withdrawn until the trench backfill is saturated
with water.  The jetting operations shall be completed as close behind the pipe laying and
backfilling as practicable.  

After the water-settled trench has set for several days, any depression in the trench shall be
filled and mounded up over the trench, and then further compacted by the use of heavy
rubber-wheeled equipment or equivalent as approved by City Engineer.  

B. Equipment for Water Settling Trenches:  The Contractor shall furnish all hose and equipment
necessary for jetting operations.  The minimum size of hose and equipment shall be such as
to provide not less than thirty-five (35) pounds per square inch pressure at the discharge.
The jet shall be a rigid iron pipe with a minimum diameter of one (1) inch.  

C. Source of Water for Water Settling: Source of water will depend upon local conditions and
shall be as provided in the Special Conditions. Where no provision for water is made in the
Special Conditions, the Contractor shall make his own arrangements for it.  

D. Compaction of Backfill under Special Conditions:  At locations where paved streets,
driveways or sidewalks will be constructed or reconstructed over the trench, or where
provided for in the Special Conditions or directed by the Engineer, the backfill shall be
spread in layers and be compacted by mechanical tampers.  In such cases the backfill
material shall be placed in successive layers, not exceeding eight (8) inches in loose
thickness and each layer shall be compacted with mechanical tampers to the density directed
by the Engineer. 

4.7.15 Gravel Base Course for Trench Backfill:  Selected backfill material shall consist of gravel base
course with 100% of the material passing the 1-1/2" square opening.

4.7.16 Boring: Water lines and service lines installed across and under existing pavement shall be bored
or pulled unless authorized by the City to install by open trenching.
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4.8
PIPE INSTALLATION FOR WATER MAINS

4.8.1 General:  Pipe shall be installed in accordance with the manufacturer's specifications and
instructions for installing the type of pipe used unless modified or changed in the Special
Conditions. The Contractor shall provide all tools and equipment including any special tools
designed for installing each particular type of pipe used.  

4.8.2 Construction:  

A. Dewatering of Trench: Where water is encountered in the trench, it shall be removed during
pipe-laying operations and the trench so maintained until the ends of the pipe are sealed and
provisions are made to prevent floating of the pipe. Trench water shall not be allowed to
enter the pipe at any time.  

B. Handling of Pipe: All types of pipe shall be handled in such manner as will prevent damage
to the pipe, pipe lining or coating. Damage to pipe, pipe lining or coating shall be repaired
to the satisfaction of the Engineer or the damaged pipe shall be removed from the job and
methods of handling corrected to prevent further damage.  
Threaded pipe ends shall be protected by couplings or other means until laid.  

The pipe and fittings shall be inspected for defects and cast iron pipe, while suspended above
grade, shall be rung with a light hammer to detect cracks.  

Dirt or other foreign material shall be prevented from entering the pipe or pipe joint during
handling or laying operations and any pipe or fitting that has been installed with dirt or
foreign material in it shall be removed, cleaned and relaid. At times when pipe laying is not
in progress, the open ends of the pipe shall be closed by a watertight plug or by other
effective seal approved by the City Engineer to ensure absolute cleanliness inside the pipe.

C. Laying of Pipe on Curves: Long radius curves, either horizontal or vertical, may be laid with
standard pipe by deflections at the joints. If the pipe is shown curved on the Approved Plans
and no special fittings are shown, the Contractor cannot assume that the curves can be made
by deflection of the joints with the standard lengths of pipe. The Contractor is responsible
for verifying the maximum degree of curvature allowed according to AWWA for the type
and size of pipe he is installing. If shorter lengths are required, the Approved Plans shall
indicate maximum lengths that can be used. 

Maximum deflections at pipe joints and laying radius for various pipe lengths are as found
in the following standards:  

Ductile Iron Pipe AWWA C600, Table 6 
Mechanical Joints
Ductile Iron Pipe AWWA C600, Table 5
Push-On Joints
Concrete Cylinder Pipe AWWA C303, Section 4.3
Steel Pipe O-Ring Joints See Manufacturer’s Recommendations
Steel Pipe Welded Joints See latest AWWA Specifications
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PVC AWWA C900

When rubber gasketed pipe is laid on a curve, the pipe shall be jointed in a straight alignment
and then deflected to the curved alignment.  Trenches shall be made wider on curves for this
purpose.  

The City Engineer may require the Contractor to run a mandrel through each section of
curved water line to verify maximum deflection. 

4.8.3 Laying Ductile Iron Pipe:

A. Joints for Ductile Iron Pipe:  Joints for ductile iron pipe shall consist of one of the two
following types unless otherwise provided in the Special Conditions:  

1. Mechanical joints
2. Rubber gasket joints (Push-On)

4.8.4 Jointing Mechanical Joint Pipe:  The outside diameter of the spigot end of bell-and-spigot pipe
varies with the type, size and class of pipe.  There is only one joint size for each diameter of
mechanical joint pipe.  Thus, difficulty may be met when attempts are made to connect existing bell-
and-spigot pipe to mechanical joint pipe.  When such a connection must be made, an adapter having
a fitting bell and a mechanical joint socket shall be used.

A. Cleaning and Assembling Joint:  The last 8 inches outside of the spigot and inside of the bell
of mechanical joint pipe shall be thoroughly cleaned to remove oil, grit, tar (other than
standard coating), and other foreign matter from the joint, and then painted with a soap
solution made by dissolving one-half cup of granulated soap in one gallon of water. The
ductile iron gland shall then be slipped on the spigot end of the pipe with the lip extension
of the gland toward the socket or bell end. The rubber gasket shall be painted with the soap
solution and placed on the spigot end with the thick edge toward the gland.  

B. Bolting of Joint:  The entire section of the pipe shall be pushed forward to seat the spigot end
of the bell. The gasket shall then be pressed into place within the bell, being careful to have
the gasket evenly located around the entire joint. The ductile iron gland shall be moved along
the pipe into position for bolting, all of the nuts inserted, and the nuts screwed up tightly
with the fingers. All nuts shall be tightened with a torque wrench. The torque for various
sizes of bolts shall be as follows: 

Size Range of Torque
Inch         Ft.-Lbs.      
5/8         40 - 60
3/4         60 - 90
1         70 - 100
1-1/4         90 - 120

Nuts spaced 180 degrees apart shall be tightened alternately in order to produce an equal  pressure
on all parts of the gland.  

4.8.5 Jointing Rubber Gasket Joint Pipe:  

Cleaning and Assembling Joint: The inside of the bell shall be thoroughly cleaned to remove oil,
grit, tar (other than standard coating) and other foreign matter from the joint.  The circular rubber
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gasket shall be flexed inward and inserted in the gasket seat provided in the socket and released
with the gasket fitting over the bead in a gasket seat.

A thin film of gasket lubricant shall be applied to the inside surface of the gasket.  Gasket lubricant
shall be a solution of vegetable soap or other solution supplied by the pipe manufacturer and
approved by the City Engineer.  Per Utah Division of Drinking Water R309-550-6, all materials
which may contact drinking water such as gaskets and lubricants shall be ANSI certified as meeting
the requirements of NSF Standard 61.  All such items must be appropriately stamped with the NSF
logo to permit field verification.

The spigot end of the pipe shall be cleaned and entered into the rubber gasket in the socket, using
care to keep the joint from contacting the ground. The joint shall then be completed by forcing the
plain end to the bottom of the socket, using a forked tool or jack-type tool or other device approved
by the City Engineer.  Pipe which is not furnished with a depth mark shall be marked before
assembly to assure that the spigot end is inserted to the full depth of the joint.  

Field cut pipe lengths shall be filed or ground to resemble the spigot end of manufactured pipe.  

4.8.6 Laying Steel Pipe:  

A. Threaded Steel Pipe in Sizes up to and Including 3-1/2 Inch:  All steel pipe in sizes up to and
including 3-1/2 inch shall be connected with malleable iron screwed couplings in accordance
with  USASI Specification B16.3.  Couplings shall be galvanized. Unions or flanges shall
be used on all equipment and valves.  Steel pipe shall only be used in vaults or other areas
where it shall not be in contact with soil.  
Exposed threads, after jointing, shall be brush-coated with an asphalt coating approved by
the  Engineer.  

B. Coupled Pipe 4-Inch and Larger:  All steel pipe 4-inch and larger for use in underground
services  shall be coupled by either one of the following methods:  

1. Dresser Couplings, Style 38 or approved equal.  

2. O-Ring rubber gasket joint of a design approved by the City Engineer and having
the following basic design:  

a. One end expanded to form a bell.

b. The other, or spigot end, shall have a rolled groove to accommodate a round
rubber gasket of  proper diameter and cross-section.  

3. All parts shall be thoroughly cleaned before assembly and a vegetable soap solution
shall be brushed on the inside of the bell just prior to assembly.  

4. All component parts of couplings, rings, bells, etc., shall receive a protective coating
in the same  manner as specified for steel pipe.  Bolts and nuts, exposed edges,
flanges, etc. shall, after installation, be covered with a heavy hot pour of  coal tar
enamel.
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5. All steel pipe 4-inches and larger for above ground service shall be coupled with
flanges, dresser  type or victaulic type couplings.  All flanges for steel pipe shall
conform to AWWA Standard C207,  Class B for working pressures up to 86 psi,
Class D for working pressures up to 150 psi, and Class E for working pressures up
to 275 psi.  

6. Pipe for outdoor service above ground shall be protected with one coat primer and
one coat coal tar paint approved by the Engineer.  

7. Pipe for indoor service shall he protected with a liquid epoxy coating system
supplied and applied in conformance with AWWA Standard C210.

4.8.7 Laying Reinforced Concrete Pressure Pipe:  Reinforced concrete pressure pipe with steel joint
rings, or concrete non-cylinder pipe when called for in the Contract Documents shall be laid to
conform with requirements that follow:  

Cleaning and Assembling Joint:  All parts of the joint, both bell and spigot ends, shall be thoroughly
brushed and cleaned to remove oil, grit and other foreign matter. The circular rubber gasket
provided with the pipe shall be stretched and snapped into the groove provided on the spigot end.
It shall be lifted and released at several points on the circumference to equalize tension  and remove
twist in the gasket.  

The bell end of the pipe shall be lubricated with a solution of vegetable soap and water or other
prepared solution supplied by the pipe manufacturer and approved by the Engineer.  The pipe shall
then be jacked home until it stops.  

The outside annular space at the joint shall be filled with cement mortar.

The grouting of the outside joints shall be made by wrapping the joint with two bands of strong
waterproof sisal kraft paper or visqueen. The bands of paper or visqueen shall then be tightly
strapped to the pipe with 3/8-inch box strapping,  using tools recommended by the manufacturer of
the strapping.  Hand-tamped backfill shall be built  up around the band to the horizontal diameter
of the pipe. The joint shall then be filled with mortar  from one side only until the mortar appears
on the other side of the pipe.  Mortar shall be mixed with the least amount of water that will permit
placing by the method described.  Flexible wires shall be worked around the joint to assist grouting
and ensure proper filling on the joint.  The top of the pipe shall then be grouted and the paper band
laid over the entire joint to protect it while curing.  

The inside annular space shall also be filled with cement mortar and troweled flush.  Mortar shall
consist of one part Portland cement and two parts of plaster sand.  Mortar for inside joints shall be
mixed with only enough water for "dry packing."  

No grouting of joints will be allowed within three joints of laying operations. A representative of
the Engineer shall be present when outside joints are being poured.  

4.8.8 Laying PVC Pipe: Only persons competent in the opinion of the City Engineer or Public Works
Director at laying plastic pipe shall be employed on this phase of the work, and complete suitable
equipment necessary for the execution of same is required. Any incompetency observed by the
Engineer must be rectified at his request, and where improper equipment or lack of same appears
to be impairing the quality or speed of the work, such adjustments in same shall be made to the
Engineer's satisfaction.  
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The pipe, fittings, and valves shall be placed in the trench with care. Under no circumstances shall
pipe or other materials be dropped or dumped into the trench.  The pipe shall not be dropped in a
manner which would cause scratching of the pipe surface.  An excessive amount of scratching of
the surface of the pipe will be considered cause for rejection.  

When requested by the Engineer, all PVC pipe will be tested after laying and backfilling by pulling
a deflection detection device. The device shall verify less than 5% deflection in all pipe sections.

4.8.9 Connections to Existing Mains:  

A. All connections to water mains in use shall be made by the Contractor unless otherwise
provided in the Special Conditions.  

B. The Contractor shall notify the City at least 48 hours in advance of  such connections.   
C. Existing City water lines can only be shut down by crews authorized by the City.  

D. The Contractor shall also provide written notice giving the date of the notice, the date and
time of the shutdown, and the duration of the shutdown.  Major shutdowns shall only occur
between 2:00 a.m and 7:00 a.m.

E. The maximum time allowed for shutdown shall be 4 hours.  If the Contractor should need
more than the above limit, it shall be necessary to turn on the water for at least 1 hour before
the next  period of shutdown begins.  

All crosses or other special fittings required to be inserted in any main already in use shall
be furnished  and set by the Contractor.  The Contractor shall furnish the special, as shown
on the Approved  Plans, and all other material required. He shall make all necessary
excavations to assure gradual transition between the new and existing water main, and he
shall perform all necessary backfilling  to the requirements of Sections 4.7.12 and 4.7.13.

4.8.10 Disruption of Service:  Where the connection of new work to old requires interruption of service
and  notification of customers affected, the City, the Engineer, and the Contractor shall mutually
agree upon a date for connections which will allow ample time to assemble labor and materials, and
to notify all customers affected.  The Contractor will be required to notify all affected customers and
the City 24 hours in advance of service being interrupted.  

4.8.11 Wet Tap Connections:  Where connections are made between new work and existing pipe lines,
such connections shall be made in a thorough, neat manner using suitable and proper fittings to  suit
the conditions encountered.  Each connection with an existing water line shall be made at a  time
under conditions which will least interfere with normal user consumption and as authorized by  the
City.  Suitable facilities shall be provided for proper dewatering, drainage and disposal of all  water
removed from the dewatered lines and excavations without damage to adjacent property.  Where
bolted flexible couplings or transitions are required, they shall be constructed of material
corresponding to the pipe indicated in the following table:  

TYPE OF PIPE COUPLING MATERIAL

Steel Pipe  Ductile Iron or Steel
Ductile Iron Pipe (earth Ductile Iron or Cast Iron
covered or inaccessible
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to periodic inspection)
Ductile Iron Pipe (accessible Ductile, Cast Iron or Steel
to periodic inspection and 
painted)
Polyvinyl Chloride  PVC or Ductile Iron

Couplings shall be equal to Smith-Blair, Dresser, Blair, or Rockwell.

Great care shall be taken to prevent line contamination when dewatering, cutting, or making
connection with existing pipes used for conveyance or distribution of potable water for domestic or
public use. The Contractor shall conduct his operations in such a manner that no trench water,  mud,
or other contaminating substances are permitted to get into the connected line or lines at any time
during the progress of the work.  

4.8.12 Contracted Repair Work:  Certain repair work may be specified in the Contract Documents as  part
of a Contract.  This work shall be done as specified/contracted and in accordance with this section.

4.8.13 Accidental Repair Work:  If, for any reason, the Contractor accidentally cuts an existing water line
or in any way disrupts water service, he shall notify the City immediately.  It shall be the Contractor's
responsibility to immediately repair or  replace the damaged pipe at no additional cost  to the City.
  

4.8.14 Testing and Disinfecting Field Tests:  All pipe and appurtenances shall be subjected to a hydrostatic
test after they are laid.  The Contractor shall be responsible to assure that each section of pipe
between valves shall be tested as soon as possible after laying, or when directed by the Engineer. 

At points where pressure reaction and movement may occur, such as at bends, tees and plugs the
pipe shall be properly blocked or braced.  

Where permanent blocking is not required, the Contractor shall furnish and install temporary
blocking and remove it after testing.  All costs to the Contractor for installing temporary blocking
shall be borne by the Contractor. The Contractor shall furnish all pumping apparatus, labor, tools,
pressure gauges and other equipment for making the tests.  

Where the City has water available for testing, it may be furnished without charge upon  arrangement
with the City.  All costs of tapping and piping shall be borne by the Contractor unless otherwise
specified in the Special Conditions. Where water is not available from the City, the Contractor shall
provide water from an approved source for testing.  

Hydrostatic tests shall be performed on every complete section of water main between two gate
valves or equivalent (in the determination of the City Engineer), and each valve shall withstand the
same test pressure as the pipe, with no pressure active in the section of pipe beyond the closed gate
valves.  

All water service connections, for whatever purpose and at whatever time, shall be included in the
pressure test.  A visual inspection shall be made of each and every connection made to an existing
main when, in the determination of the City Engineer, the test procedure specified in this section
cannot be accomplished.  

Each section of pipe line to be tested shall be slowly filled with water so that the specified test
pressure is reached at the highest point in the section of pipe line under test.  This pressure shall  be



4.27

corrected to the elevation of the test gauge by means of a pump connected to the pipe in a  manner
satisfactory to the Engineer.  

The Contractor shall subject the pipe to a hydrostatic pressure 50 percent higher than the highest
working pressure, but not less than 225 psi, for a period of not less than 1 hour.  

All exposed pipes, fittings, valves and joints shall be carefully examined during the test. Any
cracked or defective pipes, fittings and valves discovered during the pressure test, shall be  removed
and replaced by the Contractor with sound material and the test repeated as required, at  the expense
of the Contractor.  All testing shall be done in the presence of a duly authorized  representative of
the City.  

A. Leakage Test:  After the pressure test has been satisfactorily completed, the Contractor shall
continue testing the water lines for leakage. The Contractor shall furnish all pumping
apparatus,  labor, tools, pressure gauges, measuring devices for leakage test, and other
equipment required for making the test.  

The duration of the leakage test shall be for not less than 2 hours, and during the leakage test,
and  piping shall be subjected to a minimum hydrostatic pressure 50% higher than the highest
working  pressure of the pipe, but not less than 225 psi, based on the elevation of the highest
point of the  section of pipe line under test and corrected to the elevation of the test gauge. 
Leakage shall be defined as the quantity of water that must be supplied into any section of
newly  laid pipe line, or any valved section thereof, to maintain pressure within .5 psi of the
specified test  pressure after the air in the pipe line has been expelled and the pipe has been
filled with water.

The allowable leakage in the water lines shall not exceed that specified in the latest revision
of AWWA Standard C6OO “Installation of Ductile Iron Water Mains and Appurtenances"
or the latest revision of AWWA C900 (PVC), or  the latest revision of AWWA C200 (Steel).
Should any test of the pipe disclose leakage greater than  that specified above, the Contractor
shall, at his own expense, locate and repair defective joints, disinfect and retest until the
leakage is within the specified allowance.  

B. Records and Documentation:  Both the pressure tests and leakage tests shall be recorded by
the  Inspector.  Records shall contain the length of pipe tested, size of pipe, type of pipe, rated
working  pressure of pipe, time and duration of test(s), pressure(s) used, complete list of test
equipment  used, list of personnel performing the test(s), and any comments about the test.
Three sets of test records shall be submitted to the City bearing the name and signature of the
Contractor's authorized test supervisor(s). 

C. Testing Section with Hydrants Installed:  When hydrants are included with the section of
main pipe to be tested, the testing shall be done as specified in Section   4.5.09.

D. Testing Extensions from Existing Mains:  The Contractor shall be responsible for following
these  procedures. Where an existing water main is extended with new pipe to a new valve,
the connection of the new pipe to existing pipe shall not be made until after hydrostatic tests
have been made to the required pressure in both directions against the new gate valve.  This
shall be accomplished by a temporary cap or plug installed on the end of the new pipe,
beyond the new  gate, as close as possible to the existing pipe for testing purposes.  
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The short length of pipe between the temporary cap or plug end with the new gate valve in
the  closed position, with no hydrostatic pressure active on the opposite side of the gate valve,
shall be  subjected to the required test pressure. The same test shall be made against the other
side of new  gate valve when that section of pipe is tested with no hydrostatic pressure active
in the short  section of pipe toward the existing main pipe.  

E. Disinfection of Water Lines:  Before being placed in service, all new water lines and repaired
portions or extensions of, existing mains shall be chlorinated in accordance  with these
standards or AWWA Standard C651 except the disinfecting water shall contain a minimum
of 50 ppm of chlorine.  The water shall be tested in the presence of the City Inspector to
verify the 50 ppm of chlorine.

F. Flushing:  Sections of pipe to be disinfected shall first be flushed to remove any solids or
contaminated material that may have become lodged in the pipe.  A tap shall be provided at
the end  of the main (where applicable) large enough to develop a velocity of at least 2.5 fps.
in the main.  One 2-1/2 inch tap will, under normal pressure, provide this velocity in pipe
sizes up to and  including 12-inch. The tap shall be provided with a ground-level hose
connection with a shutoff valve.  Care shall be taken to see that the disinfecting solution is
flushed thoroughly from the water supply and the water mains.            
New water mains must be flushed and disinfected prior to connecting service lines.
Taps required by the Contractor for chlorination or flushing purposes shall be provided by
him as a part of the construction of water mains.   

Where dry calcium hydrochlorite is used for disinfection of the pipe, flushing shall be done
after  disinfection.  

Care shall be taken to see that the heavily chlorinated water used for disinfecting the water
lines shall be flushed thoroughly from the water supply lines and the water mains.  The
environment into which the chlorinated water is to be discharged shall be inspected and if
there is a possibility that the chlorinated discharge will cause damage, a neutralizing chemical
shall be applied to the water to be wasted to thoroughly neutralize the chlorine residual
remaining in the water.  No heavily chlorinated waters shall be permitted to mix with “live”
waters such as streams, rivers or lakes.

G. Requirement of Chlorine:  Before being placed into service, all new mains and repaired
portions of, or extensions to, existing mains shall be chlorinated so that a chlorine residual of
not less than 25 ppm remains in the water after standing 24 hours in the pipe. The initial
chlorine content of the water shall be not less than fifty (50) parts per million.  The two above
tests shall be made in the presence of the City Inspector and records made for the City’s file.

H. Form of Applied Chlorine:  Chlorine shall be applied by one of the methods which follow,
to give a dosage of not less than 50 ppm of available chlorine.  Calcium Hypochlorite
granules must not be used on solvent welded plastic pipe or on threaded-joint steel pipe.  

II. Dry Calcium Hypochlorite:  As each length of pipe is laid, sufficient high test calcium
hypochlorite (65-70% chlorine) shall be placed in the pipe to yield a dosage of not less than
50 ppm available chlorine, calculated on the volume of the water which the pipe and
appurtenances will contain.  
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The following table gives the amount of calcium hypochlorite (70% available chlorine) to be
used for each 20 foot length of pipe to give a concentration of 50 ppm of available chlorine.

Amount of Calcium Hypochlorite for:

Each 20 foot Length  Pounds Per
Diameter of Pipe   in Tablespoonfuls 1000' of Pipe

      4-inch    ½         0.5
      6-inch             1-1/2         1.0
      8-inch            2-1/2         1.6
    10-inch            4         2.5
    12-inch            6         3.6
    14-inch            8         ---

J. Liquid Chlorine:  A chlorine gas-water mixture shall be applied by means of a solution-feed
chlorinating device, or the dry gas may be fed directly through proper devices for regulating
the rate of flow and providing effective diffusion of the gas into the water within the pipe
being treated. Chlorinating devices for feeding solutions of the chlorine gas, or the gas itself,
must provide means for preventing the backflow of water into the chlorine.  

K. Chlorine-Bearing Compounds in Water:  A mixture of water and high-test calcium
hypochlorite (65-70% CI) may be substituted for the chlorine gas-water mixture. The dry
powder shall first be mixed as a paste and then thinned to a 1 percent chlorine solution by
adding water to give a total quantity of 7.5 gallons of water per pound of dry powder. This
solution shall be injected in one end of the section of main to be disinfected while fitting the
main with water in the amounts as shown in the table which follows. 

Chlorine Requirements for 100-Ft. 
Lengths of Various Sizes of Pipe

Pipe Size 
(inches)

Volume of 100 ft.
length (Gallons)

Amount Required to
100% Chlorine (lb)

Give 50 ppm Cl. 1%
Chlroine - Water

Solution in Gallons

4 65.3 0.027 1/3

6 146.5 0.061 3/4

8 261.0 0.108 1-1/3

10 408.0 0.170 2

12 588.7 0.240 3

L. Sodium Hypochlorite:  Sodium Hypochlorite, commercial grade (15% CI) or in the form of
liquid household bleach (5% CI) may be substituted for the chlorine gas-water mixture. This
liquid  chlorine compound may be used full strength if diluted with water and injected into
the main in  correct proportion to the fill water so that dosage applied to the water will be at
least 50 ppm.  

M. Point of Application:  The preferred point of application of the chlorinating agent is at the
beginning of the pipe line extension or any valved section of it, and through a corporation
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stop  inserted by the utility in the horizontal axis of the pipe.  The water injector for
delivering the chlorine-bearing water into the pipe should be supplied from a tap made by
the utility on  the pressure side of the gate valve controlling the flow into the pipe line
extension.  Alternate points of application may be used when approved or directed by the
Engineer.  

N. Rate of Application:  Water from the existing distribution system, or other source of supply,
shall  be controlled to flow very slowly into the newly laid pipe line during application of
the chlorine.  The  rate of chlorine gas-water mixture or dry gas feed shall be in such
proportion to the rate of water entering the newly laid pipe that the dosage applied to the
water will be at least 50 parts per million.  

 O. Preventing Reverse Flow:  Valves shall be manipulated so that the strong chlorine solution
in the  line being treated will not flow back into the line supplying the water. Check valves
may be used if  desired.  

P. Retention Period:  Treated water shall be retained in the pipe at least twenty-four (24) hours.
After this period, the chlorine residual at pipe extremities and at other representative points
shall be at least 25 parts per million.  

Q. Chlorinating Valves and Hydrants:  In the process of chlorinating newly laid pipe, all valves
or other appurtenances shall be operated while the pipe line is filled with the chlorinating
agent and under normal operating pressure.  

R. Final Flushing and Testing:  In the process, chlorine treated water shall be thoroughly
flushed from the newly laid pipe until the replacement water throughout its length shows,
upon test, the absence  of chlorine.  In the event chlorine is normally used in the source of
supply, then the tests shall show a residual not in excess of that carried in the system.  

After flushing, the Engineer will arrange for taking samples by the utility or by health
authorities.  

S. Bacteriological Samples:  The Contractor shall take 3 bacteriological samples from the
installed pipe line with the Engineer present. The locations of the samples shall be at
intervals along the pipe line as directed by the Engineer. The sampling bottles and methods
used shall be in accordance with the Department of Environmental Quality, Division of
Drinking Water, "Public Drinking Water Regulations," or other similar applicable regulating
agencies.  Sample results shall be sent to the City Manager and City Engineer.

T. Records and Documentation:  All disinfection operations shall be recorded by the
Contractor.  Records shall contain the length of pipe disinfected, size of pipe, type of pipe,
location of pipe, date, time and duration of disinfecting operations, complete list of
equipment used and personnel performing the disinfection, and any comments about the
disinfection operations. Three sets of these records shall be submitted to the City, bearing
the name and signature of the persons performing the disinfection.  

U. Repetition of Flushing and Testing:  Should the initial treatment result in an unsatisfactory
bacterial  test, the original chlorination procedure shall be repeated by the Contractor until
satisfactory  results are obtained.  Failure to get a satisfactory test shall be considered as
failure of the Contractor to keep the pipe clean during construction, or to properly chlorinate
the main, and no  additional payment will be made for reflushing and rechlorinating.  
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V. Blow-off Hydrants: Blow-off hydrants shall be non-freezing, self-draining type, with an
overall length of 4.5 feet set underground in a 36" valve box.  Hydrants will be furnished
with a 2" FIP inlet, a non-turning operating rod, and open to the left.  All working parts shall
be of bronze-to-bronze design, and be serviceable from above grade with no digging.  The
outlet shall be a 2-inch FIP coupling with plug.  The blow-off hydrant shall be equal to #77
Mainguard Hydrant manufactured by Kupferle Foundry Company.

W. Concrete Blocking:  Concrete thrust blocking shall be placed at bends, tees, and crosses or
as directed by the Engineer.  Blocking shall be Class 2000 (1-1/2" minus  aggregate)
concrete mix poured in place.  

Concrete blocking, when placed as indicated on the Standard Drawing, shall be bearing
against solid undisturbed earth at the sides and bottom of the trench excavation and shall be
shaped so as not to obstruct access to the joints of the pipe or fittings.  Payment for blocking
will be included in the unit price for water line installed.  



4.32



4.33

4.9
PROTECTION AND RESTORATION OF 
EXISTING FACILITIES AND PROPERTY

4.9.1 General: Any existing facilities which fall in the line of the work such as asphalt entrances, street
pavement, curbs, gutters and sidewalks, fences, underground pipes, conduits, utilities, and
landscaping shall be restored in kind by the Contractor, unless otherwise directed, in accordance
with the specifications contained herein governing the various types of services involved  

4.9.2 Cutting and Removing:  The pavements, entrances, curbs, gutters and sidewalks, etc. shall be cut
vertically along the lines forming the trench in such manner as not to damage the adjoining
pavement. The portion to be removed shall be broken up in a manner that will not cause damage to
the pavement outside the limits of the trench, however, any pavement damaged by the Contractors
operations outside the limits of the trench shall be replaced by the Contractor without cost to the
Owner. All waste material resulting from the above operations shall be removed immediately from
the site of the work.  

4.9.3 Restoration of the Existing Pavements, Curbs, Gutters and Sidewalks: The Contractor shall
replace any pavement etc. removed or damaged with the same type and depth of pavement etc. as
that which is adjoining, including gravel base material except where specific resurfacing
requirements are called for in the Contract Documents or the requirements of the agency issuing the
permit. All temporary and permanent pavement shall conform to the requirements of the pavement
Owner.  

Unless otherwise required by the permit, the Contractor shall provide temporary gravel surfaces in
good condition within one day after backfill over the pipe has been placed and unless otherwise
required shall complete repairs within thirty days from the date of notification to proceed with the
restoration of the surface over any portion of the trench.  

4.9.4 Restoration of Existing Gravel Roads: The Contractor shall replace any gravel removed on a
gravel road with the same type of gravel as that which is adjoining to a minimum depth of six
inches. The Contractor shall provide this gravel surface in good condition within one day after
backfill over the pipe has been placed. The gravel shall be graded, sprinkled and rolled to provide
a smooth compacted surface satisfactory to the City.  Restoration shall be to a condition equal to or
better than conditions existing prior to Contractor's undertaking of the work.  

4.9.5 Restoration of Irrigation and Drainage Systems: Where the work involves changes in or
protection of irrigation or drainage systems, and appurtenance structures and facilities, the
Contractor will be required to conduct his operations in such manner and sequence  as not to
interfere with the proper delivery or disposal of water, and the Contractor shall at all times cooperate
with irrigation districts, drainage districts, corporate or individual owners, or users in providing for
the continuance of established use and disposal of water. The Contractor shall  restore any part of
irrigation drainage system destroyed as a result of his operations to the same or better condition, the
facility was in prior to his work. The Contractor shall be responsible for all claims as a result of
improper restoration of facilities and for all claims caused by his negligence.  This shall include any
silting of downstream channels, piping, ponds, etc.  

4.9.6 Restoration of Existing Fences:  The Contractor shall restore existing fences and  gates disturbed
during construction operations to pre-construction conditions or better. If existing  fencing material,
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including fabric, poles, etc., is damaged, the Contractor shall furnish new fencing material to match
the existing material.  

4.9.7 Restoration of Landscaping: The Contractor shall restore landscaped areas  disturbed during
construction operations to pre-construction conditions or better. Turf areas  disturbed shall be
restored with new sod.  Trees and bushes in developed landscaping areas  removed during
construction shall be replaced to same location. The Contractor shall replace any vegetation which
dies as a result of construction with new vegetation of comparable size, species  and quality as
existing vegetation.  Ponds, streams, rock features or other landscaping items disturbed or damaged
shall be repaired or replaced to match pre-construction conditions or better  

4.9.8 Restoration and Reseeding of Agricultural Areas:  The Contractor shall  restore and reseed all
areas disturbed during construction operations to pre-construction  conditions or better.  The type
of reseeding and extent shall be determined in the field. 
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4.10
BOOSTER STATIONS

4.10.1 Culinary Water Booster Station: Booster station design must conform to Wellsville City
Standards & Specifications, local building and electrical codes and the Utah State Division of
Drinking Water, Rules & Guidance on Pump Station Design.  

Design drawings for the culinary water pump station must be prepared by the Project Engineer and
submitted to the City, State and County for approvals. 

Booster station design must include a split block building with a color approved by the city.  Lock-
able steel doors are required and the building must be include adequate ventilation for mechanical
equipment and motors.  Ventilation ducts must be thermostatically controlled  to turn off or close
during winter use.  The building must also be equipped with a thermostatically controlled natural
gas heater.  

The pump station design must include telemetry/SCADA consistent with Wellsville City’s existing
infrastructure monitoring equipment.  Telemetry supplier must be “Remote Control” (no substitute).

Although a duplex system is required, a third stand alone pump must be given to the City to install
when one of the duplex pumps need to be removed for maintenance.  This will ensure the pump
station will provide adequate capacity to meet peak demands and fire flows at all times.

A backup generator is required on all pump stations.  The generator must be natural gas powered
and manufactured by “Generac”; substitutes must be approved by the City.  The generator must be
housed separately from the pump and surrounded by a block wall or concrete enclosure.  The
enclosure must include an architectural iron gate wide enough for a forklift to remove the generator
and must include stucco finish matching the pump station. 

Access must be provided for maintenance vehicles to service the booster station and must include
an access road and a concrete pad in front of the entrance to the building.      
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5.1

5.1
GENERAL CONSTRUCTION REQUIREMENTS

5.1.1 Materials Handling: All sewer pipe, manhole sections, castings and appurtenances shall be
transported, handled and stored in a manner which will insure proper installation in an undamaged
condition.  The Contractor shall replace all material found to be defective or which has been
damaged.  This includes the replacement of material found to be defective prior to expiration of the
guarantee period.

5.1.2 Material Requirements:   Unless specifically designated otherwise in each case, all materials and
equipment furnished for permanent installation in the work shall conform to applicable standard
specifications and shall be new, unused and undamaged when installed or otherwise incorporated
in the work.  No material or equipment shall be used by the Contractor for any purpose other than
that intended or specified.  All materials not conforming to these specifications shall be specifically
approved in writing by the City Engineer prior to delivery to the jobsite.

Any material or equipment found by the Inspector not conforming with City Standards and
Specifications is subject to rejection.

5.1.3 Inspection:   All work and materials, from the beginning of the construction until the completion
and acceptance of the proposed project shall be subject to inspection by Wellsville City or its
authorized representative, at their convenience.  The Inspector shall have access to the work at all
times.  Any work found by the Inspector not conforming with Approved Plans and/or these City
"Standards and Specifications" is subject to rejection.

The Contractor shall notify the City 48 hours prior to the start of construction.
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5.2
TRENCH EXCAVATION

5.2.1 General:    The work included under "Trench Excavation" shall include:  every operation necessary
for excavation of all materials of whatever nature within the designated limits of the trenches;
maintaining the excavation by shoring, bracing or other accepted methods and its removal;
providing for the uninterrupted flow of surface water or sewage during construction; and protecting
all pipes, conduits, culverts, bridges and all other public and private property which may be
endangered by the work.

5.2.2 Trenching:

A. Alignment:  Trench excavation for pipe installation shall be performed to the alignment and
grade as indicated on the plans or as required by the City Engineer.

B. Tunneling:  Tunneling or boring will be required to preserve existing pavements.

C. Pavement Removal (if permitted by written approval of the City):   All pavement removal
shall be in accordance with the applicable City, County or State Standards and permits.

D. Trench Width:  Trenches shall be excavated to a width which will provide adequate working
space for proper pipe installation, jointing and embedment.  Minimum sidewall clearance
shall be 6 inches and the maximum sidewall clearance shall be 12 inches, measured from the
outside wall of the installed pipe at a depth of 12 inches above the pipe.

E. Limitation of Excavation:  Except by expressed written permission of the City, the maximum
length of open trench shall be 300 feet, or the distance necessary to accommodate the amount
of pipe installed in a single day (including open excavation, pipe laying and appurtenances,
construction and backfill which has not been temporarily resurfaced).

F. Trenching by Machine or by Hand:  The use of mechanical equipment will be permitted
except in places where machines may cause damage to existing structures above or below
ground, in which case, hand methods shall be employed.

G. Structure Protection:  The Contractor shall provide temporary support, adequate protection
and maintenance of all underground and surface structures, pipes, drains, sewers and other
obstructions affected by the construction work.  Any structure that has been disturbed shall
be restored or replaced.

5.2.3 Dewatering:   All excavation shall be dewatered before any construction is undertaken therein.
Concrete shall be placed only upon dry, firm foundation material and pipe shall be laid only in dry
trenches.

5.2.4 Blasting:   The Contractor's responsibility with respect to the use of explosives during blasting
includes compliance with all laws, rules and regulations of the Federal, State, the City and the
insurer, governing the keeping, storage, use, manufacture, sales, handling, transportation or other
distribution of explosives.  All operations involving the handling, storage and use of explosives shall
be conducted with every precaution by trained, reliable workers under satisfactory supervision.
Blasts shall not be fired until all persons in the vicinity have had ample notice and have reached
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positions out of danger therefrom.  The Contractor shall advise the Engineer, all utility companies,
the Wellsville City, City Police, the Cache County Public Works Department, the Cache County
Sherrif's Department and any public body that should be advised in advance as to when and where
charges are to be set off.

5.2.5 Safety:

A. Excavations shall be performed, protected and supported as required for safety and in the
manner set in the Chapter, "Excavations, Trenching and Shoring" of the Utah Occupational
Safety and Health Standard for Construction.  Additional precautions shall be implemented
if deemed necessary by the City and shall be at the expense of the Contractor.

B. The Contractor shall furnish and maintain all necessary safety equipment, such as barrier
signs, warning lights and guards to provide adequate protection for persons and property
during all phases of construction.

C. The Contractor shall give reasonable notice to the owners of public or private property and
utilities when such property and utilities are within the construction area.

D. The Contractor shall at all times observe and comply with all Federal, State and local laws,
ordinances and regulations which will in any manner affect the work.
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5.3
PIPE EMBEDMENT

5.3.1 General:   The pipe shall be carefully bedded as specified on Approved Plans and/or shall meet the
requirements of these City "Standards and Specifications".

5.3.2 Rigid Pipe:

A. Suitable Subgrade:  The trench bottom shall be constructed to provide a firm and stable
support for the entire length of the pipe.  The pipe subgrade shall be shaped to fit the bottom
of the pipe for a width of ½ the diameter of the pipe.  Each joint shall be properly bedded to
insure uniform and continuous bearing along the pipe.  Initial backfill shall be placed a
minimum of 12 inches above the top of the pipe.  Selected backfill material consisting of
earth or sand, free of stones larger than 2-1/2 inches, hard clods, frozen material or other
debris shall be placed in the trench simultaneously on each side of the pipe in 6 inch lifts for
the full width of the trench in such a manner as not to damage or disturb the pipe.  The
density of subgrade material shall be ninety-five percent (95%) of maximum density as
determined by ASTM D-1557 (Modified Proctor).

B. Unsuitable Subgrade:  Whenever unsuitable subgrade material is encountered that requires
over-excavation (excavation more than 6 inches below the bottom of the pipe) trenches shall
be over-excavated at least 1/4 the diameter of the pipe (6 inches minimum) in depth and
stabilized with 1/2" to 1-1/2" clean angular rock.  Bedding material shall then be placed in
compliance with Section 5.3.3.

5.3.3 Rigid Pipe Bedding Material:   Bedding material of 6 inches minimum shall be required.  This
material shall be 1/4" to 1" clean, angular rock.  This same material shall be used for haunching.
Haunching shall be placed to the springline of the pipe.  Selected backfill material consisting of
earth or sand, free of stones larger than 1 (one) inch, hard clods, frozen material or other debris shall
be placed in the trench simultaneously on each side of the pipe for the full width of the trench in
such a manner as not to damage or disturb the pipe.  The density of bedding material shall be ninety-
five percent (95%) of maximum density as determined by ASTM D-1557 (Modified Proctor).

5.3.4 Flexible Pipe Bedding Material:   Bedding, one fourth the diameter of the pipe (6" minimum) shall
be required.  This material shall be 1/4" to 1" clean, angular rock.  This same material shall be used
for haunching.  Haunching shall be placed to the spring line of the pipe.  Selected backfill material
consisting of earth or sand, free of stones larger than 3/4 inch, hard clods, frozen material or other
debris shall be placed in the trench simultaneously on each side of the pipe for the full width of the
trench in such a manner as to not damage or disturb the pipe.  The density of backfilled material
shall be 95% of maximum density in roadway areas and 90% of maximum density in off-road areas
as determined by ASTM D-1557 (Modified Proctor).

5.3.5 Required Material One (1) Foot above the Pipe:   Material placed for a minimum depth of one
foot above the top of the pipe shall meet the same requirements for bedding rigid or flexible pipe
including quality of material and compaction. 
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5.4
SEWER PIPE

5.4.1 General:   This section covers the installation of all sanitary sewer pipe, fittings, manholes and
appurtenances.  No connection to existing structures shall be made without approval of the City.

5.4.2 Concrete Sewer Pipe

A. Materials:  All concrete pipe shall be made using Type V cement.  Admixtures and
pozzolans may be used only with approval of City Engineer.

B. Non-Reinforced Concrete Pipe:
1. Shall be Class 3 non-reinforced concrete sewer pipe conforming to ASTM C-14.
2. Joints shall be of the bell-and-spigot, compression type rubber gasket design

conforming to ASTM C-443.

C. Reinforced Concrete Pipe:
1. Shall be used for sanitary sewers 18 inches in diameter and larger.
2. Shall be Class III, minimum, reinforced concrete sewer pipe conforming to ASTM

C-76.  Reinforcement shall be circular.
3. Joints shall be of the bell-and-spigot, compression type rubber gasket design

conforming to ASTM C-443.

5.4.3 Ductile Iron Sewer Pipe

A. Ductile Iron Pipe:  Shall be a minimum wall thickness of Class 50 and conform to ASTM
A-746.  Cement-mortar or bituminous lining shall be specified on the Approved Plans.

B. Fittings:  Shall be ductile iron and conform to ANSI A21.10.  Fittings shall be consistent
with the specified pipe.

C. Joints:  Shall conform to ANSI A21.11 and shall be mechanical or push-on type.

5.4.4 Polyvinyl Chloride (PVC) Pipe:

A. Materials:  All PVC sewer pipe shall be made from PVC plastic conforming to ASTM D-
1784 Class 12454-B or 12454-C.

B. PVC Sewer Pipe:  PVC sewer pipe will be permitted for installation up to 27 inch diameter
and shall conform to the requirements of ASTM D-3034, Class SDR 35 for pipe sizes 4" thru
15" and ASTM F-679 for pipe sizes 18" thru 27".

C. Joints:  Joints shall be bell-and-spigot compression type with flexible elastomeric seals
conforming to the requirements of ASTM D-3212.

D. Fittings:  All fittings shall conform to ASTM D-1784.  The strength class shall be not less
than the strength class of any adjoining pipe.
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E. Low-Head Pressure PVC Sewer Pipe:  Shall conform to AWWA C-900.  Minimum wall
thickness shall be DR-18 or Pressure Class 150.  Joints shall be bell-and-spigot type with
integral bell gasketed joints.

F. Installation:  The pipe shall be installed in accordance with the requirements of ASTM D-
2321 and as specified herein and as shown on the "Pipe Installation Detail" contained herein.

5.4.5 Pipe Laying:   All work shall be in accordance with the following related standards and these
specifications.

A. Concrete Sewer Pipe:  As per manufacturer's recommendations for pipe installation.

B. Ductile Iron Pipe:  AWWA C-600 "Installation of Gray and Ductile Cast-Iron Water Mains
and Appurtenances".

C. PVC Sewer Pipe:  ASTM D-2321 "Standard Recommended Practice for Underground
Installation of Flexible Thermoplastic Sewer Pipe".  ASTM D-2855 "Standard
Recommended Practice for Making Solvent-Cement Joints with PVC Pipe and Fittings".

D. General Requirements:

1. Piping shall be laid to the alignment and grades indicated on approved construction
drawings within the following limits provided that such variation does not result in
a level or reverse grade:

Alignment 1 inch per 100 feet
Grade +/- ½ inch

2. Install pipe of size, material, strength, class and joint type with embedment as shown
on the Approved Construction Plans and conforming to these Wellsville City
"Standards and Specifications".

3. Pipe shall be laid in a straight line at a uniform grade between manholes.

4. Pipe laying shall begin at the lowest elevation and proceed upstream with the bell
end of bell-and-spigot pipe positioned upstream.

5. The interior of all pipe and fittings shall be thoroughly cleaned before installation
and shall be kept clean until the work has been accepted.

6. Pipe shall not be laid in water nor under unsuitable weather or trench conditions.

7. All field cuts shall be made at right angles to the axis of the pipe.  All pipe shall be
filed to remove roughness.

8. All connections between two piping materials or between two field cuts of the same
material shall be made with adapters designed and intended for that specific purpose
and shall be approved by the City.
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9. All joint preparation and jointing operations shall comply with the recommendation
of the pipe manufacturer.

10. Whenever pipe laying is stopped, the open end of the pipe shall be plugged with a
watertight plug and the trench shall be properly backfilled to protect the pipe from
floating.

11. If adjustment of position of a pipe length is required after being laid, it shall be
removed and rejointed.

12. Any pipe that has floated shall be removed from the trench and the pipe shall be
relaid as directed by the City.

13. In addition to the above general requirements, all pipe installation shall comply to
the specific requirements of the pipe manufacturer.
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5.5
TRENCH BACKFILL

5.5.1 General:   The work included under "Trench Backfill" shall include every operation above the pipe
embedment zone.  The density of backfilled material shall be 95% of maximum density in roadway
areas and 90% of maximum density in off road areas as determined by ASTM D-1557 (Modified
Proctor).

5.5.2 Backfilling:   All backfilling shall be in accordance with the applicable City, County or State
Standards, permits and as designed on the Approved Plans.  On-site materials may be used for
backfilling if approved by the City.  All construction within State rights-of-way must have the
approval of UDOT including backfill material and placement.

5.5.3 Pavement Replacement:   All pavement replacement shall be in accordance with the applicable
City, County or State Standards, permits and/or as designated on Approved Plans.
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5.6
MANHOLES

5.6.1 General:   Manholes shall be watertight, precast, reinforced manholes, complete with adapter rings,
frame, cover, pipe connections, ladder, concrete sections, cast-in-place base or prefabricated base.
Monolithic concrete manholes may be allowed subject to approval by the City.  Manholes shall be
constructed at the locations indicated and in accordance with details as shown on the Approved
Plans and/or Standard Detail Drawings.

5.6.2 Precast Reinforced Concrete Manholes:   Manholes shall conform to ASTM C-478 and the
Standard Detail Drawing for "Precast Manholes".

Precast base sections shall include a base riser section with integral floor and shall be supplied with
a flexible pipe connector conforming to ASTM C-923.  Precast reinforced concrete cone sections
shall be of the ECCENTRIC type.

Manholes deeper than 16 feet shall have precast reinforced concrete cone sections of the
ECCENTRIC type.

All joints and lift holes shall be sealed with non-shrinking grout or a continuous bead of
bituminastic material.  In wet areas both sides of the joint shall be grouted.

5.6.3 Cast-in-place Concrete Manholes:   Cast-in-place bases shall have a 28-day minimum
compressive strength of 2500 psi and contain not less than 5-1/2 bags of Type II or V cement per
cubic yard and shall conform with the Standard Specification for Portland Cement ASTM C-150.

Cast-in-place bases over live main lines shall have a 24-hour cure period before stacking sections
on the poured base.

Wall, cone sections and risers shall be precast reinforced concrete conforming to ASTM C-478 and
the Standard Detail Drawing for "Cast-in-Place Manholes".  Precast reinforced concrete cone
sections shall be of the ECCENTRIC type.

All joints and lift holes shall be sealed with non-shrinking grout or a continuous bead of
bituminastic material.  In wet areas both sides of the joint shall be grouted.

Manholes deeper than 16 feet shall have precast reinforced concrete cone sections of the
ECCENTRIC type.

5.6.4 Manhole Castings:  All castings shall be cast iron rings and covers conforming to ASTM A-48
Class 30.  Castings shall be cleaned and painted with an asphalt coating prior to delivery to the site.
All castings shall have a combined minimum weight of 400 pounds with the cover approximately
150 pounds and the ring approximately 250 pounds.  The foundry name and casting number shall
appear on the casting.

Covers shall be in accordance with the following:

A. Covers shall be 24 inches in diameter.



5.14

B. Covers shall be vented with a pick-hole for opening.  Vent holes shall not be larger than 5/8"
diameter.

C. All covers shall be marked "SEWER".

D. Watertight seal down covers shall be of the gasket and bolt down type, with countersunk,
hexagonal bolts.

5.6.5 Manhole Steps:  Manholes that are more than 4 feet deep shall have sections provided with plastic
encapsulated steel or fiber glass reinforced plastic steps cast-in-place, with maximum spacing of 16
inches.

5.6.6 Subgrade:  Manholes are to be constructed on a stable foundation capable of supporting the loads
imposed.

5.6.7 Cast-in-Place Manhole Bases:
A. The base shall be a continuous pour of concrete.

B. Cast-in-place bases shall be at least 6 inches in thickness below the invert and shall extend
at least 6 inches radially outside of the outside dimensions of the precast manhole wall
section.  The base shall extend at least 6 inches above the bottom of the wall section on the
outside of the wall section.

C. The initial precast wall section shall be supported on concrete blocks and adjusted to proper
alignment and grade prior to pouring of the base.

D. The precast wall section shall not bear directly on any of the pipes.

E. Precast Base Sections:  Precast base sections shall be placed so as to be fully and uniformly
supported in proper alignment.

5.6.8 Inverts:  All inverts, precast bases, cast-in-place bases or connections to existing manholes shall
meet the following requirements:

A. Invert channels shall be smooth with a uniform grade from inflow to outflow pipe flowlines.

B. Minimum drop through manholes shall be 0.2 feet at all alignment changes of 45 degrees or
greater.

C. Changes in flow direction shall be smooth, uniform and made with the longest radius
possible.

D. The cross-sectional shape of the invert channels shall match the lower halves of the inflow
and outflow pipes.

E. All openings around pipes shall be grouted to form a permanent watertight seal such as with
grout.

F. The pipe shall protrude into the manhole a maximum of 4 inches.
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5.6.9 Wall Sections:   Precast sections shall be placed and aligned to provide vertical sides.

5.6.10 Joints:   All joints between sections, grade rings and castings shall be sealed with a continuous bead
of watertight bituminastic material or non-shrinking grout.  All manholes installed in wet areas shall
have joints and lift holes grouted on the outside of the manhole in addition to standard sealing
procedures.

5.6.11 Backfilling:   Backfill according to Section 5.5.

5.6.12 Placing Castings:

A. In Roadways:  Top of castings shall be set to the grade of the finished road surface.  Castings
shall be fully and uniformly supported.  Wedges or shims used to elevate castings shall be
brick or metal with concrete placed for uniform support.  Collars around manholes shall be
either a concrete collar, 12 inches wide maximum, or an asphalt hot-mix to match existing
paving.

B. Off Roadways:  All manholes shall be set to the grade shown on Approved Plans or as
directed by the City Engineer or Inspector.

5.6.13 Stubs:   All stubs shall be plugged with watertight plugs at the end of pipes outside of the manhole.

5.6.14 Over Existing Sewers:   Manholes to be built on an existing sewer shall be constructed in such a
manner as will not disrupt service of the existing sewer.  The manhole base, walls and invert shall
be completed before the top half of the sewer pipe is cut or broken away.  Rough edges of the pipe
thus exposed shall be grouted in such a manner as to produce a smooth and acceptable finish.  Any
portion of the existing sewer damaged shall be repaired or replaced by the Contractor.

5.6.15 Protection During Construction:   A plywood bottom or plugs shall be placed in manholes during
construction to prevent debris from entering sewer lines.

5.6.16 Drop Manholes:   Drop manhole connections, as indicated on Approved Plans or as required
whenever the elevation differences between the flow lines of the inflow pipe and the outflow pipe
exceed 18 inches, shall conform to the Standard Detail Drawing for "Drop Manholes" or Approved
Plans.  All drop manholes shall be constructed with an outside drop unless specifically authorized
by the City.
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5.7
LATERALS

5.7.1 General:   This section covers the connection of laterals to main sewer lines.  Any alterations to this
specification shall be approved by the City prior to connection.

5.7.2 Connection Requirements:   

A. Type of Connection
1. In all cases, a manhole shall be used to connect sewer lines 8 inches and larger to

existing sewer mains.

2. The connection of sewer laterals to sewer mains shall be made by installing a "wye"
branch or a "saddle" fitting made specifically for lateral-sewer main connections.

"Saddle" fittings shall be banded securely onto the pipe with stainless steel bands
and encased in concrete.  The hole cut into the sewer line wall shall be sized to avoid
any flow restrictions between the fitting and pipe.

B. Installation:  All lateral connections shall be in accordance with these Wellsville City
"Standards and Specifications":

1. All connections shall be left uncovered until inspected by the City Inspector.

2. Service connections shall be bedded, backfilled and compacted as per pipe
specifications or as directed by the City Inspector.

3. All sewer lines shall remain in service while connections are made.

4. Any damage to existing sewer manholes or lines during connections shall be
corrected by the Contractor as directed by the City.

5. The invert of all sewer laterals at the point of connection shall be at or above the
springline of the sewer main.

5.7.3 Lateral Requirements:

A. Installation:
1. Material and construction requirements of laterals shall be in accordance with these

Wellsville City "Standards and Specifications" and the Standard Detail Drawing for
"Typical Service Connection".

2. The City shall be notified 24 hours prior to installation of the sewer lateral.
3. 4 inch laterals shall be laid at a minimum slope of 2%.  Variations are to be

reviewed by the City Inspector.

B. Cleanouts:  Cleanouts shall be installed at property lines, 50 foot intervals and at all changes
in direction greater than 45 degrees.  Cleanout risers shall be the same size as the lateral and
shall be connected to wyes in the lateral.  Concrete support blocks shall be poured around
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wyes for cleanouts.  Cleanouts shall be in accordance with the Standard Detail Drawing for
"Typical Service Connection".
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5.8
ACCEPTANCE TESTS

5.8.1 General:   The Contractor shall perform all pipeline flushing, testing, televising of the installed
pipelines and vacuum testing of the manholes.  The Contractor shall notify the City 48 hours in
advance of any proposed testing operation.  After the Contractor has cleaned the lines he shall give
the City 48 hours advance notice that the system is ready for air testing.

Visual inspection, air leakage, deflection and television inspection shall be performed on all
installed sewer lines prior to acceptance.  Additional tests may be required by the City.  Defects
designated by the City Engineer or Inspector shall be repaired prior to acceptance of the sewer lines.

5.8.2 Visual Inspection:

A. Public Sewer Lines:  Each section of sewer line between manholes shall be straight and
uniformly graded with no damaged pipe, misaligned or displaced joints or other defects.  All
sections of pipe shall be cleaned with a pressure jet to remove all dirt, debris and
obstructions.  The Contractor shall furnish suitable assistance to the City Engineer or
Inspector.

B. Laterals:  All connections, lines and appurtenances shall be examined by the City prior to
backfilling.  All sections of pipe shall be free of dirt, debris and obstructions.

5.8.3 Air Tests:

A. Requirements: Following cleaning an "Air Test" shall be performed on the full length of each
public sewer line installed with the following requirements:
1. The Contractor shall give the City 48 hours notice of any test to be performed on the

system.

2. All air tests shall be observed by the Inspector, unless the air test is performed by
a "Testing Firm" which the City and City Engineer approves prior to the testing.

3. Each section tested shall be noted on an "Air Test" form to be submitted to the City.
Acceptances, failures, reasons for failure and retests shall be shown on the form.

4. All sewer pipe shall be tested after the completed backfill.

5. All air tests are to include laterals when installed in conjunction with the sewer
main.

6. All stubs are to be air tested.

7. All repairs indicated by any unsuccessful tests shall be made and the tests repeated
until the successful performance of all tests is achieved.

B. Method of Testing:  The method of "Air Testing" gravity sewer lines shall be as follows:

1. Clean test section by water jet.
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2. Plug all pipe outlets with suitable test plugs bracing each plug securely if needed.

3. Raise the internal pressure in the test section to 4.0 psig.

4. After the pressure is reached, allow the pressure to stabilize.  This usually takes 2
to 5 minutes, depending on the pipe size.

5. Disconnect the air supply and allow the test pressure to decrease to no less than 3.5
psig.  Starting pressure may be greater than 3.5 psig.

6. Determine the time that is required for the internal air pressure to drop from 3.5 psig
to 2.5 psig.

7. If the time period is less than the Minimum Test Time Required (see attached
ASTM minimum test time chart) locate and repair problem and retest.

5.8.4 Deflection Test:   All flexible and semi-rigid pipe shall be tested for deflection, joint displacement,
or other obstruction by passing a rigid mandrel through the pipe by hand.  The test shall be
conducted after the final backfill has been in place at least 30 days, but prior to any resurfacing.  The
mandrel test shall comply with the specific procedures required in Section 306-1.4.6 of the SSPWC,
except for the additional provision that the mandrel shall be a full circle, solid cylinder, or a rigid,
non-adjustable, odd-numbered leg (9 leg minimum) steel cylinder, approved by the Engineer as to
design and manufacture.

5.8.5 Vacuum Testing Manholes:

A. General:  All manholes shall be vacuum tested for leaks that would allow sewage water to
flow from the manhole or permit groundwater to enter the manhole.

B. Method of Testing:   The procedure for vacuum testing manholes by the negative air pressure
test shall be as follows:

1. All lift holes shall be plugged.

2. All pipes entering the manhole shall be temporarily plugged, taking care to securely
brace the pipes and plugs to prevent them from being drawn into the manhole.

3. The test head shall be placed at the top of the manhole in accordance with the
manufacturer’s recommendations.

4. A vacuum of 10 inches of mercury shall be drawn on the manhole, the valve on the
vacuum line of the test head closed and the vacuum pump shut off.  The time shall
be measured for the vacuum to drop to 9 inches of mercury.

5. The manhole shall pass if the time for the vacuum reading to drop from 10 inches
of mercury to 9 inches of mercury meets or exceeds the values indicated in Table 1
below.
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6. If the manhole fails the initial test, necessary repairs shall be made by an approved
method.  The manhole shall then be retested until a satisfactory test is obtained.

TABLE 1
MINIMUM TEST TIMES FOR VARIOUS MANHOLE DIAMETERS

Depth
(ft)

Diameter, inch

30 33 36 42 48 54 60 66 72

Time (seconds)

8 11 12 14 17 20 23 26 29 33

10 14 15 18 21 25 29 33 36 41

12 17 18 21 25 30 35 39 43 49

14 20 21 25 30 35 41 46 51 57

16 22 24 29 34 40 46 52 58 67

18 25 27 32 38 45 52 59 65 73

20 28 30 35 42 50 53 65 72 81

22 31 33 39 46 55 64 72 79 89

24 33 36 42 51 59 64 78 87 97

26 36 39 46 55 64 75 85 94 105

28 39 42 49 59 69 81 91 101 113

30 42 45 53 63 74 87 98 108 121

TABLE II
SPECIFICATION TIME REQUIRED FOR A 1.0 PSIG PRESSURE DROP

FOR SIZE AND LENGTH OF PIPE INDICATED FOR Q = 0.0015

1
Pipe
Dia.
(in.)

2
Min.
Time
(min:
sec)

3
Length

for
Min.
Time
(ft)

4
Time
for

Longer
Length

(sec)

Specification Time for Length (L) Shown (min:sec)

100 ft 150 ft 200 ft 250 ft 300 ft 350 ft 400 ft 450 ft

4 3:46 597 .380 L 3:46 3:46 3:46 3:46 3:46 3:46 3:46 3:46

6 5:40 398 .854 L 5:40 5:40 5:40 5:40 5:40 5:40 5:42 6:24

8 7:34 298 1.520 L 7:34 7:34 7:34 7:34 7:36 8:52 10:08 11:24

10 9:26 239 2.374 L 9:26 9:26 9:26 9:53 11:52 13:51 15:49 17:48



1
Pipe
Dia.
(in.)

2
Min.
Time
(min:
sec)

3
Length

for
Min.
Time
(ft)

4
Time
for

Longer
Length

(sec)

Specification Time for Length (L) Shown (min:sec)

100 ft 150 ft 200 ft 250 ft 300 ft 350 ft 400 ft 450 ft
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12 11:20 199 3.418 L 11:20 11:20 11:24 14:15 17:05 19:56 22:47 25:38

15 14:10 159 5.342 L 14:10 14:10 17:48 22:15 26:42 31:09 35:36 40:04

18 17:00 133 7.692 L 17:00 19:13 25:38 32:03 38:27 44:52 51:16 57:41

21 19:50 114 10.470 L 19:50 26:10 34:54 43:37 52:21 61:00 69:48 78:31

24 22:40 99 13.674 L 22:47 34:11 45:34 56:58 68:22 79:46 91:10 102:33

27 25:30 88 17.306 L 28:51 43:16 57:41 72:07 86:32 100:57 115:22 129:48

30 28:20 80 21.366 L 35:37 53:25 71:13 89:02 106:50 124:38 142:26 160:15

33 31:10 72 25.852 L 43:05 64:38 86:10 107:43 129:16 150:43 172:21 193:53

36 34:00 66 30.768 L 51:17 76:55 102:34 128:12 153:50 179:29 205:07 230:46

TABLE III
SPECIFICATION TIME REQUIRED FOR A 0.5 PSIG PRESSURE DROP

FOR SIZE AND LENGTH OF PIPE INDICATED FOR Q = 0.0015

1
Pipe
Dia.
(in.)

2
Min.
Time
(min:
sec)

3
Length

for
Min.
Time
(ft)

4
Time
for

Longer
Length

(sec)

Specification Time for Length (L) Shown (min:sec)

100 ft 150 ft 200 ft 250 ft 300 ft 350 ft 400 ft 450 ft

4 1:53 597 .190 L 1:53 1:53 1:53 1:53 1:53 1:53 1:53 1:53

6 2:50 398 .427 L 2:50 2:50 2:50 2:50 2:50 2:50 2:51 3:12

8 3:47 298  .760 L 3:47 3:47 3:47 3:47 3:48 4:26 5:04 5:42

10 4:43 239 1.187 L 4:43 4:43 4:43 4:57 5:56 6:55 7:54 8:54

12  5:40 199 1.709 L  5:40  5:40  5:42  7:08  8:33  9:58 11:24 12:50

15  7:05 159 2.671 L  7:05  7:05  8:54 11:08 13:21 15:35 17:48 20:02

18  8:30 133 3.846 L 8:30  9:37 12:49 16:01 19:14 22:26 25:38 28:51

21  9:55 114  5.235 L  9:55 13:05 17:27 21:49 26:11 30:32 34:54 39:16

24 11:20 99  6.837 L 11:24 17:57 22:48 28:30 34:11 39:53 45:35 51:17

27 12:45 88  8.653 L 14:25 21:38 28:51 36:04 43:16 50:30 57:42  46:54

30 14:10 80 10.683 L 17:48 26:43 35:37 44:31 53:25  62:19  71:13  80:07

33 15:35 72 12.926 L 21:33 32:19 43:56  53:52 64:38 75:24 86:10 96:57



1
Pipe
Dia.
(in.)

2
Min.
Time
(min:
sec)

3
Length

for
Min.
Time
(ft)

4
Time
for

Longer
Length

(sec)

Specification Time for Length (L) Shown (min:sec)

100 ft 150 ft 200 ft 250 ft 300 ft 350 ft 400 ft 450 ft
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36 17:00 66 15.384 L 25:39 38:28 51:17  64:06  76:55  89:44 102:34 115:23

5.8.6 Television Inspection:   The Developer or Contractor, prior to final acceptance by the City, shall
have the new facilities televised and provide the City with a VHS video cassette for the City to
review.  The City will notify the Developer or Contractor of the condition thereof.  The Contractor
shall thereupon immediately make any repairs or corrections required by the City.  The video
cassette shall become a part of the City’s records.
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5.9
CLEANUP

5.9.1 General:  All surplus materials, tools and any temporary structures shall be removed from the
construction site by the Contractor.  All rubbish, dirt or excess earth from the excavation shall be
removed by the Contractor at the earliest possible date and the construction site left clean and
acceptable to the construction Inspector.
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