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CONTRACTOR REQUIREMENTS

DOCUMENT 00710

GENERAL CONDITIONS & REQUIREMENTS

PART 1
1.1 SUMMARY

A. Document Includes:

General Contractor Licensing Provisions.

Affirmative Action.

Excavation Permit.

Fees.

Bonding and Insurance.

Warranty.

Moratorium.

Special Considerations.

Acceptance/Compensation for Non-conforming In-place Pavement.

WA E W=

Related Documents:

1 City of Cafion City Municipal Code — Chapter 5.12.
2. City of Caon City Municipal Code — Chapter 12.20.
3. City of Caion City Municipal Code — Chapter 13.04.
4 City of Cafion City Municipal Code — Chapter 8.70.
5 City of Cafion City — Related Codes and Ordinances.
6 Colorado Revised Statutes 24-34-301 to 308.

1.2 CONTRACTOR LICENSING

A. No person, firm, corporation, partnership, utility company, special district or other entity,
unless specifically exempted herein, shall engage in the business of contractor, either
general or limited, within the City of Cafion City, unless a contractors license is applied
for and issued for the current year to said subject.

B. Refer to City of Cafion City Municipal Code, Chapter 5.12, Building Contractors.
1.3 NONDISCRIMINATION AND AFFIRMATIVE ACTION

A. The Contractor agrees to comply, and require all subcontractors to comply, with all
provisions of the Colorado Antidiscrimination Act of 1957, as amended, C.R.S. 24-34-
301 to 308, as amended, and all provisions of any other federal or state statute regarding
equal employment opportunity in the performance of services rendered in accordance
with this document.
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14 PERMIT REQUIRED

A. No person, firm, corporation, partnership, utility company, special district or other entity,
unless specifically exempted herein, shall excavate, install or repair underground utilities,
install fill, construct or rebuild any pavement, concrete, curb, gutter or sidewalk in any
street, alley, or Rights of Way within the City of Cafion City without first obtaining a
permit from the City of Cailon City.

B. Refer to City of Cafion City Municipal Code, Chapter 12.20, Excavations.

1.5 FEE SCHEDULE

A. Fees for excavation permits, inspections, tests and costs of concrete and pavement
replacements:
1. Permit Fee: $32.50
2. Inspection Fee (per site visit): $32.50
3. Compaction Tests (per test): $32.50
4. Unauthorized Work in R-O-W: $250.00 FINE
5. Pavement and Concrete replacement costs:
Asphalt pavement $7.50/SF
(Min 24” wide cut)
Concrete pavement $14.08/SF
Curb & Gutter (install only) $17.05/LF
Curb & Gutter (removal & replacement) $34.10/LF
Concrete Flatwork, 4 inches thick $7.04/SF
Concrete Flatwork, 6 inches thick $10.56/SF
Concrete Flatwork, 8 inches thick $14.08/SF
B. Fees for installation of water mains, services, and appurtenances:
1. Standby and Inspection Fee: $32.00/HR
(work other than main installation)
2. Inspection of main installation: $0.60/LINEAL FT
3. Pressure test and Sampling (per test): ~ $75.00 + $0.10/LINEAL FT
4. Tapping of water main (each tap):
(separate from Tap Fees)
% to 27 $65/TAP
4 $347/TAP
6” $357/TAP
8” $367/TAP
127 $387/TAP
C. Any inspection or testing made on any Saturday, Sunday, or holiday, or between the

hours of 3:30 p.m. and 7 a.m. of any day shall require a fee of 50% higher than the fee
otherwise established.

D. Some or all fees may be waived for Contractors working for the City on capital
improvement projects.
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E. Fees for larger developments with multiple lots and larger projects:

Option 1 - One permittee (General Contractor or Developer)
Wet Utilities (Water, storm, sewer, etc.) $32.50 X (# of lots/services)
Dry Utilities (Phone, cable, electric, etc.) $32.50 X (# of lots/services)
Paving $32.50 X (# of lots/services)
Curb and Gutter $32.50 X (# of lots/services)
Total $130.00 X (# of lots/services)
Option 2 - Multiple permittees (General contractor plus subcontractors)

Each type of excavation will be billed separately to each permittee at $32.50 X (#
of lots/services)

Each new development/project will provide their own trench inspections and density
testing by an acceptable qualified third party and provide the reports/results to the City
prior to surface restoration. It is the at the City’s discretion on which
developments/projects are large enough or qualify to be considered in this manner.

1.6 BOND AND INSURANCE REQUIRED
A. As required per City of Caiion City Municipal Code — Chapter 5.12 & 12.20.

B. Municipalities, quasi-municipal agencies, mutual companies, electric, gas and
communications utilities, may provide a letter of responsibility in lieu of posting the
required bond. The letter of responsibility must be submitted to the Engineering
Department for approval.

1.7 WARRANTY AND CORRECTION PERIOD

A. If within two years after the date of Substantial Completion, or such longer period of time
as may be prescribed by Laws or Regulations or by the terms of any applicable special
guarantee required by the City of Cafion City, any Work is found to be defective,
Contractor shall promptly without cost to City of Cafion City and in accordance with City
of Caiion City’s written instructions: (i) correct such defective Work, or, if it has been
rejected by City of Caifion City, remove it from the site and replace it with Work that is
not defective, and (ii) satisfactorily correct or remove and replace any damage to other
Work or the work of others resulting therefrom.

B. For areas in which Ordinary Backfill, Section 02060, was installed, such warranty period
is extended to 5 years.
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1.8 MORATORIUM AND SPECIAL RESTORATION STANDARDS
A. Cutting of streets within the moratorium period for any reason is highly discouraged.

B. If a street is cut within the moratorium period, then the street shall be repaired according
to the Special Restoration Standards.

C. Overlaid streets shall not be cut for two years from the time the street was overlaid.

D. New or reconstructed streets shall not be cut for five years from the time the street was
constructed or reconstructed.

E. Special Restoration Standards for asphalt streets

1. Alternate 1 — Milling and Overlay: Asphalt surface shall be milled down a
minimum of two inches fifteen feet each side of the cut to the centerline of the
road. For cuts crossing the centerline of the road, the milling shall extend the
entire width of the street or the next lane width. The Engineer reserves the right
to require an area greater than fifteen feet each way of cut or a depth greater than
two inches if deemed appropriate to restore roadway to the original condition. If
a fabric was placed prior to the base course placement, an approved fabric shall
be placed at the same location according to the specifications. The milled area
shall be overlaid per the Specifications.

2. Alternate 2 — Infrared Heating: Asphalt surface of patch and adjacent pavement
shall be repaired using infrared heating repair methods as specified in Section
2740 to seal the surface and restore pavement.

1.9 SPECIAL CONSIDERATIONS

A. Backfill Specification- Trench Work Performed by, or on behalf of through contract,
Governmental Utilities: Ordinary Backfill, as defined in Section 02060, may be used
above the pipe zone and up to within 24 inches of the bottom of the pavement or gravel
surface. All Ordinary Backfill installation and compaction shall be subject to the terms
and conditions of current City of Cafion City Standard Construction Specifications,
specifically Sections 02060, 02320, and 02324.

1.10  ACCEPTANCE/COMPENSATION FOR NON-CONFORMING IN-PLACE PAVEMENT

A. Consideration shall be given at the discretion of the City on a case-by-case basis to accept
pavement that has been installed and has some functional value but does not meet the
minimum specification.

B. Thickness and Density shall be determined by calculating the average of the results of
core samples taken by an independent testing laboratory at the Developer’s expense. At
least one core sample shall be taken per 200 linear feet of street paved.
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C. Acceptance will be based on the compensation of the percent value established at the
time of acceptance based on the following schedules:

1. HMA/PCC PAVEMENT THICKNESS
Thickness Percent Reduction
> 92% Specified Thickness 0%
>75% and < 92% Specified Thickness 25%
> 58% and < 75% Specified Thickness 33%
< 58% Specified Thickness 100%
2. ASPHALT OVERLAY THICKNESS
Thickness Percent Reduction
> 88% Specified Thickness 0%
> 63% and < 88% Specified Thickness 25%
< 63% Specified Thickness 100%
3. HMA DENSITY/PCC STRENGTH
Density /Strength Percent Reduction
>92% 0%
<92% but>91% 2%
>90% and < 91% 5%
> 89% and < 90% 10%
> 87% and < 89% 25%
> 85% and < 87% 50%
< 85% or less 100%
END OF SECTION
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DIVISION 1 — GENERAL REQUIREMENTS

SECTION 01100

SUMMARY

PART 1 GENERAL

1.1 SECTION INCLUDES

A. Scope.

B. Definitions.

C. Authority of City.

D. Work by City.

E. Plan Approval and Revision.
F. Contractor Responsibility.
G. Contractor’s Use of Site.

H. Work sequence.
1.2 SCOPE

A. Specifications and requirements set forth to be used in the design and construction or
repair of water mains, streets, pavements, curb and gutter, sidewalks, storm sewers,
culverts, and installation of utilities or any other work performed within the public right
of way for approval and acceptance by the City of Cafion City.

B. Excavation and restoration standards are required to preserve the integrity, operational
safety, and function of the City rights-of-way.

C. Future Considerations:
1. Licensing of landscapers for inclusion of landscape work within the right-of-way
to be covered by these specifications.
2. Continuance of City/Contractor Committee meetings annually for updates and

necessary revisions.
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1.3 DEFINITIONS

A.

City: Shall mean the City of Cafon City, Colorado and personnel with the authority to act
on behalf of the City of Caiion City.

Engineer: Shall mean the City Engineer of the City of Cafion City, Colorado and
authorized representatives acting on behalf of the City or the City Engineer, including but
not limited to inspectors in the field.

Public Works Inspector: Shall mean the Public Works Inspector of the City of Cafion
City, Colorado and authorized representatives acting on behalf of the City or the Public
Works Inspector.

Right-of-Way (ROW or R-O-W): Shall mean the area on, below, or above a public
roadway, highway, street, path way, bicycle lane and public sidewalk in which the City
has an interest, including other dedicated rights of ways for travel purposes and utility
easements of the City.

Contractor: Shall mean a person, partnership, or corporation duly licensed in the City of
Caiion City in accordance with the requirements of the laws and codes of the City of
Cafion City.

Excavate: Shall mean to dig into or in any way remove or physically disturb or penetrate
any part of a right of way.

Best Management Practices (BMPs): schedules of activities, prohibitions of practices,
maintenance procedures, and other management practice to prevent or reduce the
pollution of waters of the State. BMPs also include treatment requirements, operating
procedures, and practices to control site runoff, spillage or leaks, waste disposal, or
drainage from material storage.

1.4 AUTHORITY OF CITY

A.

City shall have authority to ascertain that all construction of facilities is equal to or better
than the minimum construction requirements set forth in these specifications.

City and Engineer have authority to assign an inspector to check any and all work,
including materials to be incorporated in the work, excavation, bedding, backfill, and all
construction methods and practice.

Inspectors are assigned to assist the Contractor to comply with these specifications and
have the authority to reject defective or inferior materials and workmanship and to
suspend work until the conditions in question are corrected.
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1.5 WORK BY CITY

A.

Work includes:

1. Approval of plans, means, and methods of construction.

2 Installation of tapping saddles, corporation stops, and tapping of water mains.

3. Blowing off and testing of chlorine residual for new water mains.

4. Pressure testing of water mains to be accepted by the City.

5 Operating existing valves and appurtenances in existing system required for
construction, including filling and flushing mains to be accepted by the City.

6. Notifying public of water interruption due to construction 24 hours prior to shut
off.

1.6 PLAN APPROVAL AND REVISION

A.

Plans shall be submitted for all subdivisions, new utility main installation, and all water
mains and any other project the City deems is significant enough to warrant.

Four copies of plans for proposed construction shall be submitted on 24-inch X 36-inch
sheets (minimum scale of drawing, 1 inch = 50 feet) to Engineer for approval.

Plans must be submitted digitally in DWG or DXF format. All plans must be projected to
Colorado State Plane Central Zone coordinates (NAD 1983) with appropriate scale
factor.

The plans shall show lots and blocks to be served and the location of the water mains or
other utilities and their service lines with reference to property lines. The type, size,
approximate location, and number of all known underground utilities shall be shown on
the drawings. Profiles may be required by Engineer, which shall give dimensions,
grades, and show locations of improvements, water mains or utilities to be constructed.

The Engineer shall return the plans with either a stamp of approval or a letter designating
necessary revisions required for approval.

No work shall proceed on that portion of the project requiring revisions until such
revisions have been submitted and approved.

Minor revisions may be made by written permission from the Engineer.
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1.7 CONTRACTOR RESPONSIBILITY

A.

Contractor shall be responsible to read and fully comply with all the provisions of these
specifications.

Contractor shall perform work in a manner subject to current Occupational Safety and
Health Administration and State of Colorado safety requirements. It shall be the
responsibility of the Contractor to fully comply with these regulations.

Contractor shall provide adequate construction signing, flagmen, barricades, etc., to warn
vehicular and pedestrian traffic of work in progress and divert traffic as may be required
during the course of the construction per approve traffic plan. All signing shall conform
to the Federal Highway Administration (FHWA) Manual on Uniform Traffic Control
Devices (MUTCD). Contractor shall notify the respective local emergency response
agencies 24 hours in advance of the closure of any street.

Contractor shall notify the City of Cafion City Water Distribution Supervisor at least 36
hours prior to a planned water service interruption.

Contractor shall pay City for all expenses required of City personnel due to construction
activities.

Contractor shall protect all existing facilities and utilities within the work area and shall
be liable for any damage to any such facilities and utilities due to Contractor’s activities.

1.8 CONTRACTOR'S USE OF SITE

A.

Limit use of site to allow:

1. City occupancy.
2. Work by City.
3. Use of site by the public.

1.9 WORK SEQUENCE

A. Construct Work in stages to accommodate City’s occupancy requirements during
construction period. Coordinate construction schedule and operations with Engineer.
PART 2 PRODUCTS

Not Used.

PART 3 EXECUTION

Not Used.

END OF SECTION
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SECTION 01600

PRODUCT REQUIREMENTS

PART 1 GENERAL

1.1 SECTION INCLUDES

A.
B.
C

D.

E.

Products.

Product delivery requirements.

Product storage and handling requirements.
Product options.

Product substitution procedures.

1.2 PRODUCTS

A.

Furnish products of qualified manufacturers suitable for intended use. Furnish products of
each type by single manufacturer unless specified otherwise.

Do not use materials and equipment removed from existing premises, except as
specifically permitted by City.

Furnish interchangeable components from same manufacturer for components being
replaced.

1.3 PRODUCT DELIVERY REQUIREMENTS

A.

B.

Transport and handle products in accordance with manufacturer's instructions.

Promptly inspect shipments to ensure products comply with requirements, quantities are
correct, and products are undamaged.

Provide equipment and personnel to handle products by methods to prevent soiling,
disfigurement, or damage.
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14 PRODUCT STORAGE AND HANDLING REQUIREMENTS

A. Store and protect products in accordance with manufacturers' instructions.
B. Store with seals and labels intact and legible.
C. Store sensitive products in weather tight, climate controlled, enclosures in an

environment favorable to product.

D. For exterior storage of fabricated products, place on sloped supports above ground.

E. Provide off-site storage and protection when site does not permit on-site storage or
protection.

F. Cover products subject to deterioration with impervious sheet covering. Provide

ventilation to prevent condensation and degradation of products.

G. Store loose granular materials on solid flat surfaces in well-drained area. Prevent mixing
with foreign matter.

H. Provide equipment and personnel to store products by methods to prevent soiling,
disfigurement, or damage.

L Arrange storage of products to permit access for inspection. Periodically inspect to verify
products are undamaged and are maintained in acceptable condition.

1.5 PRODUCT OPTIONS

A. Products Specified by Reference Standards or by Description Only: Any product meeting
those standards or description.

B. Products Specified by Naming One or More Manufacturers: products of one of
manufacturers named and meeting specifications, no options or substitutions allowed.

C. Products Specified by Naming One or More Manufacturers with Provision for
Substitutions: Submit request for substitution for any manufacturer not named in
accordance with the following article.

1.6 PRODUCT SUBMITTALS
A. Submit three copies of each submittal for each product to the City Engineer.
B. Product submittals are required for all construction related to subdivisions, new utility
main installation, and all water mains and any other project the City deems is significant

enough to warrant or as required by Specifications.

C. Duplicate submittals will not be required if a copy is already on file with City.
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1.7 PRODUCT SUBSTITUTION PROCEDURES

A. Substitutions may be considered when a product becomes unavailable through no fault of
Contractor.

B. Document each request with complete data substantiating compliance of proposed
Substitution with Specifications.

C. A request constitutes a representation that Contractor:

1. Has investigated proposed product and determined that it meets or exceeds
quality level of specified product.

2. Will provide same warranty for Substitution as for specified product.

3. Will coordinate installation and make changes to other Work which may be
required for the Work to be complete with no additional cost to City.

4. Waives claims for additional costs or time extension which may subsequently
become apparent.

5. Will reimburse Engineer for review or redesign services associated with re-
approval by City.

D. Substitutions will not be considered when they are indicated or implied on Shop Drawing
or Product Data submittals, without separate written request, or when acceptance will
require revision to Specifications or prior agreements and requirements.

E. Substitution Submittal Procedure:

1. Submit three copies of request for Substitution for consideration. Limit each
request to one proposed Substitution.
2. Submit Shop Drawings, Product Data, and certified test results attesting to
proposed product equivalence. Burden of proof is on proposer.
3. Engineer will notify Contractor in writing of decision to accept or reject request.
PART 2 PRODUCTS
Not Used.

PART 3 EXECUTION

Not Used.

END OF SECTION
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SECTION 01700

EXECUTION REQUIREMENTS

PART 1 GENERAL

1.1 SECTION INCLUDES

A.

0

T\ O 0

T a

—

Contractor Responsibilities.

Construction Facilities.

Protection of Utilities.

Closeout procedures.

Cleaning & site maintenance.
Construction schedule, testing, and inspections.
Restoration.

Control of vehicular and pedestrian traffic.
Protecting installed construction.

Project record documents.

Discovery of historical items.

Construction site erosion.
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1.2 CONTRACTOR RESPONSIBILITIES

A.

Contractor shall obtain an excavation permit with the City of Cafion City prior to the
beginning of any work operations within the City rights of way.

Contractor shall be a licensed and bonded contractor with the City of Cafion City.

Contractor shall assume responsibility for disposing of removed vegetation, tree material,
soil, asphalt, concrete, and other surplus materials at an acceptable site at Contractor's
expense.

Contractor shall assume responsibility for performing all work in a workmanlike manner
with due care being taken to avoid unnecessary damage to property. Contractor shall be
responsible for all damage resulting from carelessness or work performed in an
irresponsible or unworkmanlike manner.

Contractor shall obtain all utility locates prior to excavating, and shall be liable for all
damages to existing structures and utilities and shall save the City harmless for any

liability or expense for injuries, damages, or repairs.

Contractor shall perform all work not covered in the Specifications to applicable industry
standards.

Contractor shall conform to all applicable State and local Codes and Ordinances.

Contractor shall provide all construction surveying and/or staking as deemed necessary to
complete the project as intended per the Specifications and approved plans.
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1.3 CONSTRUCTION FACILITIES

A.

Provide and place all traffic control signs, barricades, and devices during the total
construction time of the work, including time for concrete curing. Temporary fencing or
other adequate measures to control pedestrian access to construction area shall be
maintained.

Contractor’s construction activities are restricted to the area within the City rights of way
and City owned property boundaries as near as practical and within any specified
construction easements within private property, which are obtained by the City or the
Contractor. Access must be maintained for property owners and residents and their
business patrons to and from private property within the site.

Protect all private and public property located within the construction site. All property
disturbed by Contractor during construction will, at Contractor’s expense, be repaired or
replaced and left in as good a condition as originally found.

All temporary utilities such as electricity, sanitation services, heating, or other services
required for construction and other facilities such as safety equipment, fire extinguishers,
warning signs, lights, or special equipment shall be supplied as needed by the Contractor
at his expense.

Grade site to drain. Maintain excavations free of water. Provide, operate, and maintain
pumping equipment. Protect site from puddling or uncontrolled running water. Provide
sumps, water barriers as required to protect site from soil erosion and other potential
damage to work, such as storm water accumulating on site from upstream.
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14 PROTECTION OF UTILITIES

A.

The Contractor shall protect all public utilities encountered. These may include
telephone lines, culverts, buried cables, power lines, water lines, sewer lines, irrigation
laterals, gas lines and other overhead and underground utilities.

Before any excavation or work is begun in the vicinity of the above-named utilities, each
utility company or department concerned must be notified in advance of such work, and
such work shall not be done until an authorized representative of the utility concerned is
on the premises.

The Contractor shall be held liable for all damages to any and all public utilities
encountered on this project, which damages are due to the Contractor’s operations. Such
damages shall include all physical damages to utilities and also all damages due to the
interruption of service of such utilities, when such damages and interruptions are caused
by the Contractor’s operations.

Where alterations or moving of utilities is not required to permit construction of the
work, the Contractor shall take such measures as the utility entity may direct to properly
protect these utilities throughout his construction activities and shall cooperate at all
times with the proper authorities and/or Owner in maintaining service of the above-
named utilities affected by the work.

The cost of damages due to the Contractor’s operations, the cost of moving water or
sewer service lines and the cost of protecting the utilities, where alteration or moving is
not required to permit construction of the work, shall be paid for by the Contractor.

Should any pipelines, water lines, gas mains, electrical conduits, sewer pipes, overhead
wiring, telephone lines, buried cables, power lines, or any other such utilities not
specifically mentioned and provided for elsewhere as a part of this document, have to be
moved, repaired, reconditioned or revised due to construction, or moved temporarily to
permit construction of work, the party or parties owning and operating such utilities shall
perform the actual work of moving, repairing, reconditioning or revising such utilities,
unless other agreements are reached with the utility companies involved.
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Local utility companies and contact information:

1.

Fremont Sanitation District
107 Berry Parkway

Caiion City, CO 81212

(719) 269-6100

Park Center Water District
1660 Reservoir Rd

Caiion City, CO 81212

(719) 275-2055

Caiion City Water Department
P.O. Box 1460/

1525 South 9" Street

Caiion City, CO 81212

(719) 269-9022

QWest Communications
Cable Locate Department
1-800-922-1987

Atmos Energy

120 South 6™ St.

Caiion City, CO 81212

(719) 275-3337

Black Hills Energy (formerly Aquila)
Utility Drive @ Dozier Ave
Caiion City, CO 81212

(719) 275-3803

Cablevision of Caiion City (Bresnan)
402 Main Street

Caiion City, CO 81212

(719) 275-1656

Utility Notification Center of Colorado (UNCC)

12600 W. Colfax Ave. Ste: B310
Lakewood, Colorado 80215
Phone: 1-800-922-1987

Admin: 303-232-1991

Fax: 303-234-1712
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1.5 CLOSEOUT PROCEDURES

A. Contact City for final inspection.
B. Provide submittals required by City to Engineer.
C. Provide as-built plans required by City to Engineer:
1. As-built plans shall be submitted for all subdivisions, new utility main

installation, and all water mains and any other project the City deems is
significant enough to warrant.

2. Four copies of as-built plans for completed construction shall be submitted on
24-inch X 36-inch sheets (minimum scale of drawing, 1 inch = 50 feet) to
Engineer.

D. Plans must be submitted digitally in DWG or DXF format. All plans must be projected to
Colorado State Plane Central Zone coordinates (NAD 1983) with appropriate scale

factor.
E. Drawings of Record Criteria:
1. “As-Built/Drawing of Record” means a drawing, or series of drawings, that

depict improvements as they were actually constructed, and that are drawn to the
same scale, with the same detail, accuracy, format and form as the drawings that
were submitted for original approval. Information on the project facilities shall
indicate sufficient horizontal and vertical dimensional date so that the constructed
improvements may be located and delineated.

2. “As-Builts/Drawing of Records” are required of any set of plans approved by the
City Engineer. It is the applicant’s responsibility to make arrangements with the
Engineer of Record for the preparation and submittal of the “As-Builts/Drawing
of Records”.

3. In order to effectively comply with this requirement, it will be necessary for the
Engineer of Record to provide a periodic review and inspection of the installation
of those facilities within the project. The engineer may supplement his review
and inspection of the project by utilizing information taken from a valid survey.

4. The Engineer of Record, or other such Registered Professional Engineer as may
apply, shall submit to the City the required number (no less than 3) of certified
“As-built” or “As-Built/Drawing of Record” on media required by the City
signed and stamped within 60 days of the final walk-through inspection.

5. If any errors or omissions are discovered by the City within the “As-
Built/Drawing of Record”, the engineer of record shall make corrections and
resubmit the plans within 30 days of notice by the City.

6. The “As-Built/Drawing of Record” shall contain a certification from an Engineer
registered in the State of Colorado that indicates that the project has been
substantially completed in accordance with the approved plans and
specifications, or that the deviations noted on the “As-Built/Drawing of Record”
will not prevent the project from complying with the design function of the
project.
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7. “As-Built/Drawing of Record” shall be submitted in the same page format as the
original approved plans. If revision requires the addition of a new sheet, it shall
be added to the back of the existing set and the entire set renumbered
accordingly. All pages must be included in the same order as the original and
marked “As-Built/Drawing of Record” regardless of whether any revision applies
to any particular page or not. If no changes occurred, simply write “As-
Built/Drawing of Record” on the drawing.

1.6 CLEANING & SITE MAINTENANCE

A.

E.

Public streets within the work site must be washed and swept on a daily basis or
otherwise, according to the discretion of the Engineer. Anytime during the course of the
Work, Contractor shall, at the discretion of the Engineer, wash, sprinkle, or wet down
streets or alleys, including areas affected by work detours and construction traffic.
Execute final clean up of site prior to final project assessment.

Clean debris from right of way and drainage systems.

Clean site; sweep paved areas, rake clean landscaped surfaces; provide access at all
driveways and cross streets.

Remove waste and surplus materials, rubbish, and construction facilities from site.

1.7 CONSTRUCTION SCHEDULE, TESTING, AND INSPECTIONS

A.

At least 24 hours prior to the start of any work, Contractor shall furnish a submittal of
construction schedule to facilitate scheduling required inspections according to the
specifications and to minimize the Contractor’s wait time.

Reports will be submitted by independent firm or City representative to Engineer
indicating observations and results of tests and indicating compliance or non-compliance
with requirements. Testing does not relieve Contractor from performing Work to
requirements.

Retesting required because of non-conformance to specified requirements shall be
performed on instructions by the Engineer and will be done at Contractor’s expense.

Contractor shall be responsible for supplying the City of Caifion City, at the Contractor’s
expense, with suitable soils tests from a licensed independent soils testing laboratory,
with gradation and proctor density data for any material used in the work for backfill.

Contractor shall be responsible for obtaining three soil tests of the existing sub grade
material from a licensed independent soils testing laboratory, with gradation and Proctor
density data for concrete pavement installation. Additional testing shall be repeated at
the direction of the Public Works Inspector or Engineer at Contractor’s expense if
necessary to reflect changing soil conditions.
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Contractor may, at its expense, employ the services of an independent testing service to
test the base course and pavement during and after installation.

The City will employ an independent inspection laboratory to take random core samples
of finished HMA pavement to be measured for thickness and density or finished PCC
pavement for thickness & strength. Final acceptance will be based on the average
thickness and density/strength determined by the core samples.

1.8 RESTORATION

A.

All excavations and improvements shall be completely restored within a period of
twenty-one days subsequent to acceptance of backfill and compaction.

If restoration is not complete by the end of the required time, the City will schedule to
complete the restoration at Contractor’s expense, after a nine-day advance notice to
Contractor.

The cost of such restoration by the City will be double the replacement cost plus an
additional inspection fee and compaction fee as outlined in Section 00710.

Restoration during times of inclement weather may be delayed at the direction of the
Public Works Inspector. Temporary measures may be implemented, including but not
limited to a cold asphalt patch to be replaced when weather permits.

1.9 CONTROL OF VEHICULAR AND PEDESTRIAN TRAFFIC

A.

Contractor shall be permitted to close the roadways to traffic during construction
activities, if it is necessary.

Contractor shall accommodate adjacent property owners and businesses by providing
access and parking within the street right-of-way as near to properties as possible, except
during paving operations when residents will be expected to walk.

Contractor shall be fully responsible for providing qualified personnel to provide and
place all traffic control signs and devices during the total construction time of the project.

Contractor shall provide traffic control that shall conform to the intent and instructions
provided by the Engineer, the City of Cafion City Public Works Department and the
Manual of Uniform Traffic Control Devices (MUTCD).

Contractor shall submit a prepared traffic control plan prepared by a Certified Traffic
Control Supervisor and tentative schedule to the Engineer for approval prior to the start
of any work on the project site, if required by the Engineer or Public Works Inspector.

Contractor is responsible for notifying the Police Department, the Fire District, and all
emergency and ambulance service providers of any street closures or blockages, due to
construction, prior to beginning any such activity. Contractor shall also maintain the
means at all times to provide emergency access routes to all properties located along the
construction site when needed.
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1.10 PROTECTING INSTALLED CONSTRUCTION

A. Protect installed Work and provide special protection where specified in individual
specification sections.

B. Provide temporary and removable protection for installed products. Control activity in
immediate work area to prevent damage.

C. Prohibit traffic on newly paved surfaces.
D. Prohibit traffic from landscaped areas.

1.11  DISCOVERY OF ARCHAEOLOGICAL AND OTHER HISTORICAL ITEMS

A. In the event of an archaeological find during any phase of construction, the following
procedure will be followed:
1. Construction shall be halted, with as little disruption to the site as possible.
2. The Contractor shall notify the City who shall contact the State Historic
Preservation Officer
3. The State Historic Preservation Officer may decide to have an archaeologist

inspect the site and make recommendations about steps needed to protect the site,
before construction is resumed.

4. The entire event should be handled as expediently as possible in order to hold the
loss in construction time to a minimum while still protecting archaeological
find.

1.12  CONSTRUCTION SITE EROSION AND SEDIMENT CONTROL MEASURES
A. See Section 02374.

B. Contractors and subcontractors must implement Best Management Practices (BMPs) to
reduce pollutants in any storm water runoff from construction activities that result in a
land disturbance of greater than or equal to one acre. Reduction of pollutants in storm
water discharges from construction activity disturbing less than one acre must be
included in the program if that construction activity is part of a larger common plan of
development or sale that would disturb one acre or more. Contractors are further
required to control construction site waste such as discarded building materials, concrete
truck washout, chemicals, litter, and sanitary waste at the construction site that may cause
adverse impacts to water quality. These activities must be in compliance with all
applicable State and local laws and regulations.
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C. Where appropriate, the Contractor’s efforts shall reflect the following engineering
principles:

1.

When appropriate, land grading and excavating should be kept at a minimum to
reduce the possibility of creating runoff and erosion problems that require
extensive control measures.

2. Whenever possible, topsoil should be removed and stockpiled before grading
begins.

3. Land exposure should be minimized in terms of area and time.

4. Exposed areas subject to erosion should be covered as quickly as possible by
means of mulching or vegetation.

5. Natural vegetation should be retained whenever feasible

6. Early completion of stabilized drainage system (temporary or permanent) will
substantially reduce erosion potential.

7. Appropriate structural or agronomic practices to control runoff and sedimentation
should be provided during and after construction.

8. Roadways and parking lots should be paved or otherwise stabilized as soon as
feasible.

9. Clearing and grading should not be started until a firm construction schedule is
known and can be effectively coordinated with the grading and clearing activity.

PART 2 PRODUCTS
Not Used.

PART 3 EXECUTION

Not Used.

END OF SECTION
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DIVISION 2 — SITE CONSTRUCTION

SECTION 02060
AGGREGATE
PART 1 GENERAL
1.1 SUMMARY
A. Section Includes:
1. Coarse aggregate materials.
2. Fine aggregate materials.
3. Blended aggregate materials.
B. Related Sections:
1. Section 02320 - Backfill.
2. Section 02324 - Trenching.
3. Section 02512 - Site Water Distribution.
4. Section 02630 - Storm Drainage.
5. Section 02721 - Aggregate Base Course.
6. Section 02740 - Flexible Pavement.
7. Section 02750 - Rigid Pavement.
8. Section 03300 - Cast-in-Place Concrete.

1.2 REFERENCES

A. Colorado Department of Transportation:
1. 2005 CDOT Standard Specifications for Road and Bridge Construction.
B. American Association of State Highway and Transportation Officials:
1. AASHTO M147 - Standard Specification for Materials for Aggregate and Soil-
Aggregate Subbase, Base and Surface Courses.
C. American Society for Testing and Materials:
1. ASTM C136 - Standard Test Method for Sieve Analysis of Fine and Coarse
Aggregates.
2. ASTM D698 - Standard Test Method for Laboratory Compaction Characteristics
of Soil Using Standard Effort (12,400 ft-1bf/ft3 (600 kN-m/m3)).
3. ASTM D1557 - Standard Test Method for Laboratory Compaction
Characteristics of Soil Using Modified Effort (56,000 ft-1bf/ft3 (2,700 kIN-
m/m3)).
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1.3 SUBMITTALS
A. Materials Source: Submit name of imported materials suppliers.

B. Copies of all Proctor density curves and test results showing exact location of sample
collection and test sites must be furnished to Engineer.

C. Manufacturer's Certificate: Certify Products meet or exceed specified requirements.

1.4 QUALITY ASSURANCE

A. Furnish each aggregate material from single source throughout the Work.
B. Perform Work in accordance with City of Cafion City standard.
C. Maintain one copy of each document on site.

PART 2 PRODUCTS

2.1 COARSE AGGREGATE MATERIALS

A. Coarse Aggregate Type Class 6 (Road Base): 2005 CDOT Standard Specifications for
Road and Bridge Construction, Section 703.03; within the following limits:

Sieve Size Percent Passing
3/4 inch 100

No. 4 30 to 65

No. 8 25to 55

No. 200 3to 12

B. Coarse Aggregate Type Al: No. 67 (Gravel): free of clay, shale, organic matter; within
the following limits: 2005 CDOT Standard Specifications for Road and Bridge
Construction, Section 703.00; within the following limits:

Sieve Size Percent Passing
1 inch 100

3/4 inch 90 to 100

3/8 inch 20 to 55

No. 4 Oto 10

No. 8 Oto5
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2.2 FINE AGGREGATE MATERIALS

A. Fine Aggregate Type A2 (Sand): Natural river or bank sand; washed; free of silt, clay,
loam, friable or soluble materials, and organic matter; within the following limits: 2005
CDOT Standard Specifications for Road and Bridge Construction, Section 703.00; within

the following limits:

Sieve Size
3/8 inch
No. 4

No. 8

No. 16
No. 30
No. 50
No. 100

Percent Passing
100

95 to 100
80 to 100
50 to 85
25 to 60
10 to 30
2to 10

2.3 BLENDED AGGREGATE MATERIALS

A. For use only as directed by Engineer. Also, see 1.9 Special Considerations, Section
00710 and 2.1 Fill Materials, Section 02324.

B. Blended Aggregate Type A3 (Ordinary Backfill or Select Borrow Material):

1. Ordinary Backfill - on-site material that has been excavated from the trench,
which may actually contain soil, except for rubbish, frozen material, broken
pavement, large stones, or other consolidated material greater than 3 inches in
diameter, organic muck, or other materials considered deleterious by Engineer.
Expansive clays of a plastic nature will not be considered suitable.

2. Select Borrow Material - well-graded mixture of sound mineral aggregate
containing sufficient, proper bonding material which may include recycled
materials; within the following limits:

Sieve Size Percent Passing
No. 4 100
No. 10 80
No. 200 5to15
24 SOURCE QUALITY CONTROL

A. Coarse Aggregate Material - Testing and Analysis: Perform in accordance with ASTM
D698.

B. Fine Aggregate Material - Testing and Analysis: Perform in accordance with ASTM
D698.

C. Blended Aggregate Material - Testing and Analysis: Perform in accordance with ASTM

D698.
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When tests indicate materials do not meet specified requirements, change material and
retest.

Testing shall use the Standard Proctor method. Alternatives such as Modified Proctor or
Relative Density based on necessity due to material type may be used with the permission
of the Engineer so long as the necessary conversion data, testing, and information has
been completed and submitted prior commencement of the work.

PART 3 EXECUTION

3.1

32

33

EXCAVATION

A.

Excavate aggregate materials from on-site locations indicated when directed by Engineer
as specified in Section 02315 and Section 02324.

B. Stockpile excavated material meeting requirements for aggregate materials when directed
by Engineer.

C. Remove excess excavated materials, not intended for reuse, from site.

STOCKPILING

A. Stockpile materials on site at locations designated by Engineer.

B. Stockpile in sufficient quantities to meet Project schedule and requirements.

C. Separate different aggregate materials with dividers or stockpile individually to prevent
mixing.

D. Direct surface water away from stockpile site to prevent erosion or deterioration of
materials.

E. Stockpile unsuitable or hazardous materials on impervious material and cover to prevent
erosion and leaching, until disposed of.

STOCKPILE CLEANUP

A. Remove stockpile, leave area in clean and neat condition. Grade site surface to prevent

free standing surface water.

END OF SECTION

Standard Construction Specifications
City of Caion City 2008 Aggregate

02060 - 4



SECTION 02222

DEMOLITION
PART 1 GENERAL
1.1 SUMMARY
A. Section Includes:
1. Demolishing designated structures within City rights of way.
2. Protecting items designated to remain.
3. Removing demolished materials.
B. Related Sections:
1. Section 02060 - Aggregate.
2. Section 02315 - Excavation.
3. Section 02320 - Backfill.
1.2 QUALITY ASSURANCE
A. Conform to applicable code for demolition of structures, safety of adjacent structures,

dust control, runoff control, and disposal.

B. Conform to applicable code for procedures when hazardous or contaminated materials
are discovered.

C. Obtain required permits from authorities having jurisdiction.
D. Perform Work in accordance with the City of Cafion City standards.
1.3 QUALIFICATIONS

A. Demolition Firm: Company specializing in performing work of this section with
documented experience.

1.4 PRE-DEMOLITION MEETINGS

A. Convene minimum one day prior to commencing work of this section.
1.5 SCHEDULING

A. Schedule Work to precede site excavation work and new construction.

B. Describe demolition removal procedures and schedule.
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PART 2 PRODUCTS

Not Used.

PART 3 EXECUTION
3.1 EXAMINATION
A. Document condition of adjacent structures indicated to remain.

B. Make arrangements with adjacent property owners and Engineer to survey existing
surrounding structures and property.

32 PREPARATION

A. Notify affected utility companies before starting work and comply with their
requirements.

B. Mark location of utilities.

C. Do not close or obstruct roadways, sidewalks, or hydrants without permission.

D. Erect, and maintain temporary barriers and security devices, including warning signs and

lights, and similar measures, for protection of the public, Owner, and existing
improvements indicated to remain.

E. Protect existing landscaping materials, trees, appurtenances, structures, and fences
indicated to remain.

F. Prevent movement or settlement of adjacent structures. Provide bracing and shoring.
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33 DEMOLITION REQUIREMENTS

A.

B.

Use of explosives is not permitted.

Conduct demolition to minimize interference with adjacent structures. Cease operations
immediately when adjacent structures appear to be in danger. Notify authority having
jurisdiction and Engineer. Do not resume operations until directed.

Conduct operations with minimum interference to public or private accesses. Maintain
egress and access for adjacent property at all times.

Obtain written permission from adjacent property owners when demolition equipment
will traverse, infringe upon or limit access to their property.

Sprinkle Work with water to minimize dust. Provide hoses and water connections
required for this purpose.

Provide other equipment as necessary to complete demolition work including, but not
limited to, steel and concrete cutting equipment, pneumatic concrete breakers, anchoring
devices, excavation, loading, lifting, and public safety equipment.

34 DEMOLITION

A.

B.

Remove designated structures within area of new construction.

Remove materials to be re-installed or retained in manner to prevent damage. Store and
protect in accordance with requirements of Section 01600.

Backfill areas excavated due to demolition, in accordance with Section 02320.

Rough grade and compact areas affected by demolition to maintain site grades and
contours.

Continuously clean-up and remove demolished materials from site. Do not allow
materials to accumulate on site.

Do not burn or bury materials on site. Leave site in clean condition.

END OF SECTION
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SECTION 02315

EXCAVATION

PART 1 GENERAL

1.1 SUMMARY

A. Section Includes:
1. Excavating for curb and gutter.
2. Excavating for paving, roads, and parking areas.
3. Excavating for slabs-on-grade, including cross-pans.
4. Excavating for site structures.
5. Excavating for sidewalks.

Related Sections:

1. Section 02721 - Aggregate Base Course.
2. Section 02740 - Flexible Pavement.

3. Section 02750 - Rigid Pavement.

4, Section 03300 - Cast-in-Place Concrete.

1.2 QUALITY ASSURANCE

A. Perform Work in accordance with City of Cafion City Standards.
B. Maintain one copy of each document on site.
C. Perform work to local utility standards when working within 6 inches of utility lines.
PART 2 PRODUCTS
Not Used.
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PART 3 EXECUTION

3.1 PREPARATION

A.

w

o Aa

e

Notify affected utility companies before starting work and comply with their
requirements.

Mark location of utilities.

Identify required lines, levels, contours, and datum.

Notify utility company to remove and relocate utilities.

Protect utilities indicated to remain from damage.

Protect plant life, lawns, landscaping, driveways, and other features that are to remain.

Protect bench marks, survey control points, existing structures, fences, sidewalks, paving,
and curbs from excavating equipment and vehicular traffic.

32 EXCAVATION

A.

H.

Excavate subsoil to accommodate slabs-on-grade, paving, sidewalks, curb and gutter,
cross-pans, culvert, drain inlets and construction operations.

Remove old concrete, pavement, and related debris and dispose of in an approved
disposal site. Interior sections to be removed shall be saw-cut at sufficient depth at
control joints, or where designated, to avoid breaking, disturbing, or chipping adjacent
concrete or pavement. Saw-cut, remove, and replace the existing asphalt pavement a
minimum of 1-foot from the curb and gutter unless the pavement is determined to be in
“sound” condition as determined by the Engineer.

Exposed edges of existing sidewalk shall be ramped as necessary to provide a reasonably
safe and accessible walkway if excavation is to be left open for any length of time prior
to reconstruction.

Remove all disturbed load bearing soil, which no longer has its original bearing capacity.

Grade top perimeter of excavation to prevent surface water from draining into
excavation.

Trim excavation. Remove loose matter.

Remove lumped subsoil, roots, stumps, loose dirt, broken asphalt or concrete, boulders,
and large rock.

Notify Engineer of unexpected subsurface conditions.
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L Correct areas over-excavated with material as directed by Engineer.

J. Remove excess and unsuitable material from site.

K. Repair or replace items indicated to remain damaged by excavation.
33 FIELD QUALITY CONTROL

A. Request visual inspection of bearing surfaces by Engineer or Public Works Inspector
before installing subsequent work.

34 PROTECTION

A. Prevent displacement or loose soil from falling into excavation; maintain soil stability.
B. Protect bottom of excavations and soil adjacent to and beneath foundation from freezing.
C. Protect structures, utilities and other facilities from damage caused by settlement, lateral

movement, undermining, washout, and other hazards created by earth operations.

END OF SECTION
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SECTION 02320

BACKFILL
PART 1 GENERAL
1.1 SUMMARY
A. Section Includes:
1. Backfilling site structures to subgrade elevations.
2. Fill under structures.
3. Fill for over-excavation.
B. Related Sections:
1. Section 02060 - Aggregate
2. Section 02315 - Excavation.
1.2 REFERENCES
A. Colorado Department of Transportation:
1. 2005 CDOT Standard Specifications for Road and Bridge Construction.
B. American Society for Testing and Materials:
1. ASTM C136 - Standard Test Method for Sieve Analysis of Fine and Coarse
Aggregates.
2. ASTM D698 - Standard Test Method for Laboratory Compaction Characteristics
of Soil Using Standard Effort (12,400 ft-1bf/ft3 (600 kN-m/m3)).
3. ASTM D1556 - Standard Test Method for Density of Soil in Place by the Sand-
Cone Method.
1.3 SUBMITTALS
A. Materials Source: Submit name of imported materials suppliers.
B. Manufacturer's Certificate: Certify Products meet or exceed specified requirements.
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PART 2 PRODUCTS

2.1 FILL MATERIALS

A.

B.

Road Base: Type Class 6 as specified in Section 02060.
Ordinary Backfill: Type A3 as specified in Section 02060, only as directed by Engineer.

Stabilizing Material: Minimum of 1 Y2 inch, uniformly graded, clean rock, or as directed
by Engineer.

Rip Rap: 12” minus well-graded rock.
Flow-Fill: Structural Backfill that meets the requirements of 2005 CDOT Standard

Specifications for Road and Bridge Construction, Section 206.02; within the following
limits:

1. Components per cubic yard
Fine Aggregates (Type A2 as specified in Section 02060) 1,845 1bs.
Coarse Aggregates (Type Al as specified in Section 02060) 1,700 Ibs.
Cement 50 Ibs.
Water 325 lbs.

2. Slump — 6 inch minimum, 8 inch maximum

3. Strength — 10 psi minimum in 1 day, 60 psi maximum in 18 days.

PART 3 EXECUTION

3.1 EXAMINATION

A.

B.

Verify subgrade is suitable for placement of backfill.

Verify structural ability of unsupported walls to support loads imposed by fill.

32 PREPARATION

A.

B.

Compact subgrade to density requirements for subsequent backfill materials.

Cut out soft areas of subgrade not capable of compaction in place. Backfill with structural
fill and compact to density equal to or greater than requirements for subsequent fill
material.
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33

34

BACKFILLING

Backfill areas to contours and elevations with unfrozen materials.

Systematically backfill to allow maximum time for natural settlement. Do not backfill
over porous, wet, frozen or spongy subgrade surfaces.

Place aggregate in maximum 8 inch layers and compact to 95 percent, maximum dry
density, ASTM D698, Standard Proctor, except for the top 4 feet of trench, which shall
be compacted to 97 percent, maximum dry density, ASTM D698, Standard Proctor. Lift
size may be increased when it is demonstrated that compaction requirements can be met
using other methods. The Engineer will make final determination on the thickness of
each lift in the field.

Use smaller mechanical tamping equipment in areas inaccessible to compaction
equipment.

Place fill material in continuous layers and compact in accordance with schedule at end
of this section.

Employ placement method that does not disturb or damage other work.

Maintain optimum moisture content of backfill materials to attain required compaction
density.

Backfill against supported walls. Do not backfill against unsupported walls.

Backfill simultaneously on each side of unsupported walls until supports are in place.
Make gradual grade changes. Blend slope into level areas.

Remove surplus backfill materials from site.

Leave fill material stockpile areas free of excess fill materials.

Rip rap shall be placed and stacked in manner that creates a stable slope that will not
impede flow of water.

TOLERANCES

Top Surface of General Backfilling: Plus or minus 1 inch from required elevations.
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35 FIELD QUALITY CONTROL

A.

B.

D.

Compaction Testing: In accordance with ASTM D698.

When tests indicate Work does not meet specified requirements, remove Work, replace,
compact, and retest

Compaction Testing for Bedding and Backfill:

1. Contractor is required to hire an independent, licensed engineer experienced in
soil analysis and evaluation to perform required compaction tests in accordance
with ASTM D698. Furnish copies of all Proctor curves and test results showing
exact location of sample collection and test sites to Engineer. Engineer shall be
informed prior to testing and he may designate areas of testing.

2. Performed by City personnel or Contractor at option of Engineer in accordance
with ASTM D698.

3. Testing is to be done at various elevations in trench, which may require
excavation by Contractor after backfill is installed.

4. Frequency of Compaction Tests will be specified by Engineer in field but shall

be no less than every 200 feet at every 1 foot of depth of the backfill or anytime
the means and methods of compaction change.

5. For trenches greater than 4 feet in depth, compaction effort shall be visually
observed based on an initial test to determine a best means and methods of
compaction that can subsequently be used for trench side observation. A new
initial test shall be performed, whenever backfill materials or means and methods
of compaction change.

6. Testing shall use the Standard Proctor method. Alternatives such as Modified
Proctor or Relative Density based on necessity due to material type may be used
with the permission of the Engineer so long as the necessary conversion data,
testing, and information has been completed and submitted prior commencement
of the work.

When tests indicate Work does not meet specified requirements, remove Work, replace
and retest.

3.6 PROTECTION OF FINISHED WORK

A.

B.

Reshape and re-compact fills subjected to vehicular traffic during construction.

All areas showing signs of settlement shall be filled and maintained by Contractor during
all construction phases and for a period of two years following the date of final
acceptance, except areas where Ordinary Backfill, Section 02060, was installed, for
which the period is extended to 5 years.

When Contractor is notified by the City or Engineer that any backfill is hazardous, the
condition shall be corrected at once.
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3.7 SCHEDULE

A. Fill Behind Abutment and Wing Walls:
1. Fill Type Class 6, from bottom of excavation to top of walls, compact uniformly
to 97 percent of maximum density.

B. Fill Wing Walls (ditch side):

1. Fill Rip Rap, from ditch bottom to top of adjacent disturbed soil, stacked tight
and stable.
C. Fill Under Footings, Inlets, Manholes, Vaults, and other Concrete Structures:
1. Fill Flow Fill, 18 inch thick to required elevations for the width of the footing.
2. See Section 02630.
D. Fill Under and Around Cast in Place Concrete:
1. See Section 03300.
E. Fill Over and Around Utilities:
1. See Section 02324, 02512, 02630.
F. Fill to Correct Over-excavation and Unstable Subgrades:
1. Flow Fill, flush to required elevation, or material as directed by Engineer

compacted uniformly to 97 percent of maximum density.

END OF SECTION
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SECTION 02324

TRENCHING
PART 1 GENERAL
1.1 SUMMARY
A. Section Includes:
1. Excavating trenches for site utility lines including domestic water lines.
2. Compacted fill from top of utility bedding to top of trench.
3. Backfilling and compaction of trenches.
B. Related Sections:
1. Section 02060 - Aggregate.
2. Section 02512 - Site Water Distribution: Site water lines including domestic
water lines.
1.2 REFERENCES
A. Colorado Department of Transportation:
1. 2005 CDOT Standard Specifications for Road and Bridge Construction.
B. American Society for Testing and Materials:
1. ASTM C136 - Standard Test Method for Sieve Analysis of Fine and Coarse
Aggregates.
2. ASTM D698 - Standard Test Method for Laboratory Compaction Characteristics
of Soil Using Standard Effort (12,400 ft-1bf/ft3 (600 kN-m/m3)).
3. ASTM D1557 - Standard Test Method for Laboratory Compaction
Characteristics of Soil Using Modified Effort (56,000 ft-1bf/ft3 (2,700 kIN-
m/m3)).
4. ASTM D1556 - Standard Test Method for Density of Soil in Place by the Sand-
Cone Method.

1.3 DEFINITIONS

A. Utility: Any buried pipe, duct, conduit, or cable.
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14 SUBMITTALS

A. Obtain City of Cafion City Excavation Permit prior to any excavation.

B. Excavation Protection Plan: as required by applicable codes, laws, and standards.
C. Materials Source: Submit name of imported fill materials suppliers.

D. Manufacturer's Certificate: Certify Products meet or exceed specified requirements.

1.5 QUALITY ASSURANCE
A. Perform Work in accordance with City of Cafion City and industry standards.
B. Maintain one copy of each required document on site.

1.6 QUALIFICATIONS

A. Prepare excavation protection plan under direct supervision of Professional Engineer
experienced in design of this Work and licensed in State of Colorado.

1.7 FIELD MEASUREMENTS
A. Verify field measurements prior to work.
1.8 COORDINATION

A. Verify Work associated with lower elevation utilities is complete before placing higher
elevation utilities.

B. Verify locations, types, and sizes of existing facilities that will be integrated with project
Work.
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PART 2 PRODUCTS

2.1 FILL MATERIALS

A.

B.

Road Base: Type Class 6 as specified in Section 02060.

Stabilizing Material: Minimum of 1 Y2 inch, uniformly graded, clean rock, or as directed
by Engineer.

Blended Aggregate: Type A3 as specified in Section 02060. This backfill shall be
allowed under new streets in approved subdivisions. A geotechnical engineer shall design
all backfill. The developer’s engineer shall provide oversight of installation and
compaction including compaction testing. Native soil shall be allowed for the top 2 foot
of trench backfill when trench is under an open drainage/irrigation channel for the
purpose of sealing the channel and minimizing leakage.

Flow-Fill: Structural Backfill that meets the requirements of 2005 CDOT Standard
Specifications for Road and Bridge Construction, Section 206.02; within the following
limits:

1. Components per cubic yard
Fine Aggregates (Type A2 as specified in Section 02060) 1,845 1bs.
Coarse Aggregates (Type Al as specified in Section 02060) 1,700 Ibs.
Cement 50 Ibs.
Water 325 lbs.

2. Slump — 6 inch minimum, 8 inch maximum

3. Strength — 10 psi minimum in 1 day, 60 psi maximum in 18 days.

PART 3 EXECUTION

3.1 LINES AND GRADES

A.

B.

Lay pipes to lines and grades indicated on Drawings.
1. Engineer reserves right to make changes in lines, grades, and depths of utilities
when changes are required for Project conditions.

Use staking for alignment and elevation of water mains to establish lines and grades.
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32 PREPARATION

A. Identify required lines, levels, contours, and datum locations.

B. Protect plant life, lawns, rock outcropping and other features remaining as portion of final
landscaping.

C. Protect bench marks, existing structures, fences, sidewalks, paving, and curbs from

excavating equipment and vehicular traffic.
D. Maintain and protect above and below grade utilities indicated to remain.

E. Establish temporary traffic control and detours when trenching is performed in public
right-of-way. Relocate controls and reroute traffic as required during progress of Work.

F. Prior to excavation in paved areas, the pavement shall be cut in such a manner as to effect
a smooth, straight edge and a vertical face 6 inches minimum beyond the trench wall.
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33 TRENCHING

A.

Excavate subsoil by open cut to the depth required, unless written permission is given by
Engineer to do otherwise, for utilities at the required locations.

Remove lumped subsoil, boulders, and rock.
When rock or hard clay is encountered, the trench shall be over-excavated 6 inches.

Excavation performed within 24 inches of existing utility service shall be done in
accordance with utility’s requirements.

Do not advance open trench more than 200 feet ahead of installed pipe, unless Engineer
determines a shorter length is necessary for the safety of the public.

Cut trenches to the width necessary to permit the pipe to be laid, jointed properly,
inspected, and backfilled properly. No trench shall have a width of less than the diameter
of the pipe plus 12 inches. The maximum clear trench width, measured 1 foot above the
top of the pipe barrel shall not be greater than that shown in the following table unless
otherwise specified:

Pipe Diameter (inches) Maximum Trench Width (inches)
6 26
8 28
10 30
12 32
16 36
20 44
24 48
30 56
36 64

When maximum trench widths are exceeded and Engineer determines that the design
load limits of the pipe are exceeded, the Contractor will be required to either cradle the
pipe in concrete or to use a pipe of a stronger class.

Remove water or materials that interfere with Work. Contractor shall provide and
maintain at all times ample means and devices to promptly and properly dispose of all
water entering trench excavation. Water shall be disposed of in a suitable manner
without damage to adjacent property or without a menace to public health and
convenience. Unless authorized, in writing, trench water shall not be allowed to enter
any water or sewer lines. Protect pipeline against damage from water in the event of a
storm or pump failure.
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L Excavate trenches to depth indicated on Drawings. The trench shall be excavated to a
depth below the established grade equal to 1/8 the outside diameter of the pipe, but not
less than 4 inches. Provide uniform and continuous bearing and support for bedding
material and pipe. A continuous trough shall be excavated to receive the bottom quadrant
of the pipe barrel and bell ends. Excavate adequate space for required restraints, valves,
and fittings prior to placing pipe in trench.

1. Do not interfere with the bearing soil of foundations of existing structures.

K. When Project conditions permit, slope side walls of excavation starting 1 foot above top
of pipe. When side walls can not be sloped, provide sheeting and shoring to protect
excavation as specified in this section.

L. ‘When subsurface materials at bottom of trench are loose, soft, or otherwise unsuitable,
excavate to greater depth as directed by Engineer until suitable material is encountered.
It shall be replaced, as directed by Engineer, with approved backfill material and methods
to provide a suitable foundation for the pipe, which may include 1 %2 inch clean rock.

M. Trim excavation. Remove loose matter.

N. Correct areas over-excavated with compacted backfill as specified for authorized
excavation as directed by Engineer.

0. Remove excess subsoil, not intended for reuse, from site. Top soil shall be removed and
piled separately for use in finish grading the site. Excavated material that is suitable for
backfilling shall be piled in an orderly manner, a sufficient distance from the trench to
avoid over-loading and to prevent slides or cave-ins.

p. Boring, Tunneling, and Jacking:

1. May be required under existing sidewalk, curb and gutter, or other structures,
where depth of trench and soil conditions permit.

2. Written permission by Engineer is required.

3. Tunneling will not be permitted for distances greater than 10 feet.

4. When jacking is required, only persons experienced in such work, using suitable
equipment, shall perform the operation.

5. Flow-fill shall be used as backfill under any structure that has had material

excavated from beneath them, been jacked, or for any tunnel.
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34 SHEETING AND SHORING

A.

Sheet, shore, and brace excavations to prevent danger to persons, structures and adjacent
properties and to prevent caving, erosion, and loss of surrounding subsoil.

Design sheeting and shoring to be removed at completion of excavation work.

Repair damage caused by failure of the sheeting, shoring, or bracing and for settlement of
filled excavations or adjacent soil.

Repair damage to new and existing Work from settlement, water or earth pressure or
other causes resulting from inadequate sheeting, shoring, or bracing.

3.5 BEDDING

A.

Bedding installation and material shall be in accordance to the utility’s specifications.
All water lines shall be bedded in Class 6 material per Section 2512.

3.6 BACKFILLING

A.

H.

Backfill trenches to contours and elevations with unfrozen, non-organic, or otherwise
suitable fill materials.

Systematically backfill to allow maximum time for natural settlement. Do not backfill
over porous, wet, frozen, or spongy subgrade surfaces.

Place fill material in continuous layers and compact in accordance with City of Cafion
City Standard Detail. Flow-fill may be used from 4 inches above the pipe barrel to the
top of the trench.

Compact backfill material to 95 percent, maximum dry density, ASTM D698, Standard
Proctor, except for the top 4 feet of the trench, which shall be compacted to 97 percent,
maximum dry density, ASTM D698, Standard Proctor.

Lifts will not exceed 8 inches in depth unless a sheep’s foot compactor or a hydraulic
plate compactor (headshaker) mounted on excavation equipment of adequate size is used.
Lift size may be increased by using this compaction equipment when it is demonstrated
that compaction requirements can be met. Engineer will make final determination on the
thickness of each lift in the field. Only equipment designed for the purposes of
compaction shall be used.

Employ placement method that does not disturb or damage utilities in trench, and other
existing structures or facilities.

Maintain optimum moisture content, plus or minus ( + ) 2 percent, of fill materials to
attain required compaction density.

Do not leave more than 25 feet of trench open at end of working day.
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L Protect open trench to prevent danger to the public.
3.7 SURFACE RESTORATION

A. Pavement (either asphalt or concrete), curb and gutter, sidewalks, drainage culverts,
headwalls, etc., or other improved surfaces that have been removed during the course of
work shall be restored to a condition as equal to or better than that prior to removal and to
the same elevation and alignment.

B. The subgrade for all restored surfaces shall be thoroughly compacted by mechanical or
hand tampers weighing not less 20 pounds, by vibratory rollers, or by other means of
compaction approved by Engineer.

C. Surface restoration shall be per current applicable City of Cafon City Specifications and
Standard and subject to review by Engineer.

D. Where excavation occurs in paved areas, the pavement shall be repaired as required in
Sections 00710, 02740, 02750, and 03300.
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3.8 FIELD QUALITY CONTROL

A. Compaction Testing: In accordance with ASTM D698.

B. When tests indicate Work does not meet specified requirements, remove Work, replace,
compact, and retest

C. Compaction Testing for Bedding and Backfill:

1.

Contractor is required to hire an independent, licensed engineer experienced in
soil analysis and evaluation to perform required compaction tests in accordance
with ASTM D698. Copies of all Proctor curves and test results showing exact
location of sample collection and test sites must be furnished to Engineer.
Engineer shall be informed prior to testing and he may designate areas of testing.
Performed by City personnel or Contractor at option of Engineer in accordance
with ASTM D698.

Testing is to be done at various elevations in trench, which may require
excavation by Contractor after backfill is installed.

Frequency of Compaction Tests will be specified by Engineer in field but shall
be no less than every 200 feet at every 1 foot of depth of the trench or anytime
the means and methods of compaction change.

For trenches greater than 4 feet in depth, compaction effort shall be visually
observed based on an initial test to determine a best means and methods of
compaction that can subsequently be used for trench side observation. A new
initial test shall be performed whenever backfill materials or means and methods
of compaction change.

Testing shall use the Standard Proctor method. Alternatives such as Modified
Proctor or Relative Density based on necessity due to material type may be used
with the permission of the Engineer so long as the necessary conversion data,
testing, and information has been completed and submitted prior commencement
of the work.

39 PROTECTION OF FINISHED WORK

A. Reshape and re-compact fills subjected to vehicular traffic during construction.

B. All areas showing signs of settlement shall be filled and maintained by Contractor during
all construction phases and for a period of 2 years following the date of final acceptance.

C. When Contractor is notified by the City or Engineer that any backfill is hazardous, the
condition shall be corrected at once.

END OF SECTION
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SECTION 02374

EROSION CONTROLS
PART 1 GENERAL
1.1 SUMMARY
A. All Erosion Control, Construction Best Management Practices (BMPs), and Post
Construction BMPs materials, methods, and installation shall be in accordance with:
1. City of Caion City Grading, Erosion, & Sedimentation Control (GESC) Plan
Manual.
2. Urban Storm Drainage Criteria Manual (UDFCD).
1.2 SUBMITTALS
A. Proprietary products may be submitted for approval on a case-by-case basis.
PART 2 PRODUCTS
2.1 See Summary.
PART 3 EXECUTION
3.1 See Summary.
END OF SECTION
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PART 1 GENERAL

1.1 SUMMARY

A.

1.2 REFERENCES

A.

SECTION 02512

SITE WATER DISTRIBUTION

Section Includes:

Nk w =

Pipe and fittings for site water lines including domestic water lines.
Valves.

Hydrants.

Pipe markers.

Precast concrete vault.

Bedding and cover materials.

Water System Accessories.

Related Sections:

1.
2.

Section 02060 - Aggregate: Aggregate for backfill in trenches.
Section 02324 - Trenching: Execution requirements for trenching required by this
section.

Colorado Department of Transportation:

1.

2005 CDOT Standard Specifications for Road and Bridge Construction.

American Society for Testing and Materials:

1.
2.
3.
4,

5.

ASTM A536 — Standard Specification for Ductile Iron Castings.

ASTM B88 - Standard Specification for Seamless Copper Water Tube.

ASTM C858 - Standard Specification for Underground Precast Concrete Utility
Structures.

ASTM D698 - Standard Test Method for Laboratory Compaction Characteristics
of Soil Using Standard Effort (12,400 ft-1bf/ft3 (600 kN-m/m3)).

ASTM D3139 - Standard Specification for Joints for Plastic Pressure Pipes Using
Flexible Elastomeric Seals.

American Water Works Association:

1.

2.

3.

4,

AWWA C104 - American National Standard for Cement-Mortar Lining for
Ductile-Iron Pipe and Fittings for Water.

AWWA C105 - American National Standard for Polyethylene Encasement for
Ductile-Iron Pipe Systems.

AWWA C110 — Ductile-Iron and Gray-Iron Fittings, 3-inch Through 48-inch for
Water and Other Liquids.

AWWA C111 - American National Standard for Rubber-Gasket Joints for
Ductile-Iron Pressure Pipe and Fittings.
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5. AWWA CI151 - American National Standard for Ductile-Iron Pipe, Centrifugally
Cast, for Water.

6. AWWA C153 — Ductile-Iron Compact Fittings, 3-inch Through 16-inch, for
Water and Other Liquids.

7. AWWA C205 — Cement-Mortar Protective Lining and Coating for Steel Water
Pipe- 4-inch and larger- shop applied.

8. AWWA C207 — Steel Pipe Flanges for Waterworks Service — Sizes 4-inch
Through 144-inch.

9. AWWA C502 - Dry-Barrel Fire Hydrants.

10. AWWA C504 - Rubber-Sealed Butterfly Valves.

11. AWWA C5009 - Resilient-Seated Gate Valves for Water-Supply Service.

12. AWWA C600 - Installation of Ductile-Iron Water Mains and Their
Appurtenances.

13. AWWA C605 — Underground installation of Polyvinyl Chloride (PVC) Pressure
Pipe and Fittings for Water.

14. AWWA C651 - Disinfecting Water Mains.

15. AWWA C900 - Polyvinyl Chloride (PVC) Pressure Pipe, 4 in. through 12 in., for
Water Distribution.

16. AWWA (C905 - Polyvinyl Chloride (PVC) Water Transmission Pipe, Nominal
Diameters 14-inch through 36-inch.

D. Underwriters Laboratories Inc.:
1. UL 246 - Hydrants for Fire - Protection Service.

1.3 SUBMITTALS
A. Product Data: Submit data on pipe materials, pipe fittings, valves and accessories.
B. Manufacturer's Certificate: Certify Products meet or exceed specified requirements.
1.4 CLOSEOUT SUBMITTALS

A. Project Record Documents “AS BUILTS”: Record actual locations of piping mains,
valves, connections, thrust restraints, and invert elevations.

B. Identify and describe unexpected variations to subsoil conditions or discovery of
uncharted utilities.

1.5 QUALITY ASSURANCE

A. Perform Work in accordance with City of Caifion City standards.

B. Maintain one copy of each document on site.

C. Valves: Manufacturer's name and pressure rating marked on valve body.

D. Pipe: Acceptance of DI pipe that has cracks within the cement lining or PVC pipe that is

“sunburned” shall be accepted at the Engineer’s discretion.
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1.6 DELIVERY, STORAGE, AND HANDLING

A. Section 01600 - Product Requirements: Requirements for transporting, handling, storing,
and protecting products.

B. Pipes, fittings, valves, and accessories shall be loaded and unloaded or otherwise handled
in such a manner as to minimize the possibility of damage prior to installation. All
materials shall be stored at the construction site in such a way as to prevent damage and
to assure they are kept as clean as possible prior to installation.

PART 2 PRODUCTS
2.1 WATER PIPING

A. Ductile Iron Pipe: AWWA C151 and C104, Pressure Class 350, exceptions by Engineer
may include Class 51 or 52.

1. Fittings: Ductile iron, compact, AWWA C153, manufactured/cast in U.S.A.

2. Joints: AWWA C110, C111, and C153, rubber gasket, mechanical joint restraints
(“Mega-lug”, retainer gland) for all connections to valves and fittings.

3. Jackets: AWWA C105 polyethylene jacket, half lapped, 8 mil (0.008 inch),
polyethylene tape.

4. Coatings & Linings: AWWA C205, cement-mortar lining, bituminous seal
coating.

5. Size:
a. Except for permanent cul-de-sacs of less than 500 feet in length, the

minimum size of any new water main within the distribution system shall
be eight (8) inches in diameter.

b. In streets that have a permanent cul-de-sac less than 500 feet in length,
the Engineer may authorize a water main that is six (6) inches in
diameter.

c. In location where the Engineer determines that a water main must be

larger than eight (8) inches in diameter, the water main shall be of such
size as specified by the Engineer or according to the City’s Master Plan.

d. Larger sizes shall be required as needed to provide proper distribution
flow, pressure, and fire protection.
6. Use/Location: Allowed for use in entire system. Shall be polyethylene encased

to AWWA C105 at all locations north of Arkansas River and south of Arkansas
River only when aggressive or “hot” soils are shown to exist.

B. Copper Tubing: ASTM B88, Type K, annealed

1. Fittings: Flared.

2. Joints: Flared.

3. Size: % inch minimum.

4. 1 Y2 inch — 2 inch service lines can be rigid copper w/ silver solder connections.
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C. PVC Pipe: AWWA C900 PE150-&-200) and C905 (PR165-&235),

1.
2.

6.

2.2 VALVES

Fittings: AWWA C111, cast iron, wrapped, manufactured/cast in U.S.A.

Joints: ASTM D3139 compression gasket ring, AWWA C153 and C900,
mechanical joint restraints (“Mega-lug”) for all connections to valves and
fittings.

Jackets: Fittings and valves only, AWWA C105 polyethylene jacket, half lapped,
8 mil (0.008 inch), polyethylene tape.

Size:

a. Except for permanent cul-de-sacs of less than 500 feet in length, the
minimum size of any new water main within the distribution system shall
be eight (8) inches in diameter.

b. In streets that have a permanent cul-de-sac less than 500 feet in length,
the Engineer may authorize a water main that is six (6) inches in
diameter.

c. In location where the Engineer determines that a water main must be

larger than eight (8) inches in diameter, the water main shall be of such
size as specified by the Engineer or according to the City’s Master Plan.
d. Larger sizes shall be required as needed to provide proper distribution
flow, pressure, and fire protection.
Thickness: DR-18 for sizes 6 inch — 12 inch or DR-14 when static pressure
exceeds 100 psi, DR-25 for sizes greater than 12 inch or DR-18 when static
pressure exceeds 100 psi.
Use/Location: Allowed for use in entire system.

A. GATE VALVES

1.
2.

3.

Valves: Manufactured/cast in U.S.A.

Smaller than 12 inch: AWWA C5009, iron body, resilient seat, open left, non-
rising stem with 2 inch square nut, single wedge.

Accessories: Manufactured/cast in U.S.A.

B. BUTTERFLY VALVES

1.
2.

3.

Valves: Manufactured/cast in U.S.A.

12 inches or larger: AWWA C504, iron body, bronze disc, resilient replaceable
seat, open left, non-rising stem with 2 inch square nut.

Accessories: Manufactured/cast in U.S.A.
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23 HYDRANT

A.

D.

E.

Manufacturers:
1. Mueller Company Model Centurion A423.
2. Waterous Company Model WB-67 (Pacer).

Hydrant: AWWA C502, UL 246, dry barrel type, traffic “break away” type, safety stem
coupling, frangible bolts or safety flange allowing full rotation of nozzle section, main
valve opening 5 % inch minimum, 6 inch mechanical joint inlet, 1 ¥2 inch pentagon
operating nut, open left.

Hydrant Extensions: Fabricate in multiples of 6 inches with rod and coupling to increase
barrel length.

Hose and Steamer Connection: 2 hose nozzles, 1 pumper nozzle, national standard
threads, mechanical lock-in device on nozzles, 1 ¥2 inch pentagon nut on caps.

Finish: Red in color to match existing hydrants in system.

24 PIPE MARKERS

A.

UNDERGROUND-  Trace Wire: Magnetic detectable conductor, brightly colored
plastic covering, continuous No. 12 TH HN coated wire, silicon filled waterproof
connectors/nuts.

AT SURFACE- Marking Posts: Marking posts shall be installed per
manufacturer’s instructions above the water main, in rural unpaved areas to be
determined by Engineer, every 200 feet and at every valve and bend. The posts shall be
“Rhino 3-Rail” or approved equal. The posts shall be blue in color and have UV stable,
all-weather decals affixed that are marked with the international “No-Dig” symbol and
have a highly visible white and blue warning that reads “WARNING WATER
PIPELINE, BEFORE DIGGING IN THIS AREA CALL CITY OF CANON CITY
WATER 719-269-9022”. Decals shall measure 2-7/8” X 14”.

25 PRECAST CONCRETE VAULT

A.

B.

Furnish materials in accordance with City of Cafion City standards.

Product Description: Pre-cast vault designed in accordance with ASTM C858,
comprising modular, interlocking sections complete with accessories per City of Cafion
City Standard Detail W-5C.
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2.6 BEDDING AND COVER MATERIALS

A. Road Base: Type Class 6 as specified in Section 02060.

B. Flow-Fill: Structural Backfill that meets the requirements of 2005 CDOT Standard
Specifications for Road and Bridge Construction, Section 206.02; within the following

limits:

1. Components per cubic yard
Fine Aggregates (Type A2 as specified in Section 02060) 1,845 1bs.
Coarse Aggregates (Type Al as specified in Section 02060) 1,700 Ibs.
Cement 50 Ibs.
Water 325 lbs.

2. Slump — 6 inch minimum, 8 inch maximum

3. Strength — 10 psi minimum in 1 day, 60 psi maximum in 18 days.

2.7 ACCESSORIES

A. Concrete for Thrust Restraints, Cradles, Valve Blocking, and Encasements:
1. Refer to City of Cafion City Standard Detail W-4 for restraint sizing.
2. Concrete: compressive strength of 3000 psi in 28 days.

B. Air & Vacuum Valve Vault: Refer to City of Cafion City Standard Detail W-7.

C. Bell Joint Restraint: ductile iron, ASTM A536, split ring for sizes greater than 12 inch.
1. PVC pipe: restraint mechanism shall consist of a plurality of individually
activated gripping surfaces to maximize restraint capability, EBAA Iron series
1600 or 2800 respectively.
2. DI pipe: restraint mechanism shall consist of a wedge action restraint ring on the
spigot joint to a ductile iron follower gland behind the bell, EBAA Iron series
1700.

D. Bolts: Cor-ten steel by U.S. Steel Company or approved equal.

E. Tapping Sleeves: 304 stainless steel including bolts and nuts with full circle gasket,
AWWA C207 Class D ANSI 150# flange drilling pattern with gasket, Romac “SST3”
Stainless Steel, drilling size on size taps requires a ¥2 inch undersize shell cutter.

F. Valve boxes: 5 Y4 inch diameter screw type, No. 564S recommended or others for
varying depth, “WATER” shall be cast in valve box covers, bonnet required for valves 12

inches or larger.

G. Tapping Saddles: Nylon coated, ductile iron, double stainless steel straps, Smith Blair
317.

H. Corporations: Ball type, CC threaded X flared, Ford FB600.

L. Curb Stops: Ford B22-333, flared connections.
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J.

Valve Blocking: solid concrete blocks, 4-inch x 8-inch x 16-inch minimum.

PART 3 EXECUTION

3.1 EXAMINATION

A.

B.

Verify existing conditions before starting work.

Verify connections and municipal utility water main size, location, and invert as indicated
on Drawings.

3.2 PREPARATION

A.

B.

C.

Cut pipe ends square, ream pipe and tube ends to full pipe diameter, remove burrs.
Remove scale and dirt on inside and outside before assembly.

Prepare pipe connections to equipment with flanges or unions.

33 BORING

A.

B.

A qualified contractor shall perform boring with proper boring equipment.

Water pipe shall be installed through a steel sleeve under irrigation canals, railroads,
creeks, waterways, and other structures designated by the Engineer.

Steel sleeve shall be of Standard Weight, Schedule 30 steel, with a diameter adequate to
receive the pipe bells and insulators.

Corrosion resistant coated casing insulators with steel bands and glass reinforced plastic
runners shall be installed and centered within the sleeve according to the manufacturer’s
instructions at the maximum allowed spacing.

Rubber end seals with stainless steel bands, clamps, and screws shall be installed on both
ends of the sleeve

34 BEDDING

A.

B.

Excavate pipe trench in accordance with Section 02324 for Work of this Section.

Minimum support for the pipe shall be directed by the Engineer to meet conditions in the
field. No pipe shall be installed when the Engineer has determined that the trench
conditions are unsuitable.

Prior to placing concrete for cradles or encasements, temporary supports consisting of
concrete blocks shall be used to support the pipe in place. Not more than two supports
shall be used for each pipe length, one on either end. Inspection by Engineer is required
prior to placement of concrete.
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E.

Place bedding material at trench bottom per City of Cafion City Standard Detail W-3,
level fill materials under pipe in one continuous layer not less than 4 inches compacted
depth up to 6 inches above the top of the pipe; compact to 92 percent, maximum dry
density, ASTM D698, Standard Proctor.

Place fill material in accordance with Section 02324.

3.5 INSTALLATION - PIPE

A.

Carefully lower pipe and fittings into trench in such a manner as to prevent damage to the
water main materials and protective coatings and linings.

Prevent foreign material from entering pipe or joint space while it is installed. During
installation, no debris, tools, clothing, or other materials shall be placed in the pipe. At
times when installation is not in progress, the open ends of the pipe shall be closed by a
watertight plug or as directed by the Engineer. If water is in trench, the plug shall remain
in place until the trench is pumped completely dry.

Maintain separation of water main from sewer piping a minimum of 10 feet. At no time
shall a bell or spigot PVC pipe joint be located within 5 feet of the centerline of a sanitary
sewer pipe trench.

When water pipeline crosses a sanitary service, perform work in accordance with City of
Caiion City Standard Detail W-6. The Contractor shall physically locate the centerline of
the existing sewer main and center of a full pipe joint (nominal joint length of 20 linear
feet) across the sewer main (+/- 1-foot from the center of the joint). Crossings shall
likely require the Contractor to cut and re-bevel the end of the previously laid pipe joint
to fit. New water main shall be installed a minimum of 6-inches above the top of the
existing sewer main pipe. The water main shall be blocked on both sides of the sewer
pipe with concrete blocks resting on undisturbed native soil. Bedding and backfill
materials within 3-feet either side of the intersection of water and sewer pipe shall be
lightly compacted (less than 95% Standard Proctor density) until the water main is
backfilled to approximately 6-inches above the top of the pipe, at which point normal
compaction shall begin.

Water mains shall be installed so that a continuous loop is provided for an alternate
source of supply where deemed practical by the City.

Water mains shall be placed under traveled portion of roadway if possible. Provide
staking for alignment and elevation of water mains a minimum of 50 feet apart and for
location of hydrants.

Install pipe with a minimum of 3 V2 feet and a maximum of 7 feet of cover from top of
the pipe to the final finished grade of street. Maintain a minimum of 3 feet of cover over
pipe at all times during construction.

If for any reason, minimum and maximum cover cannot be maintained over existing
installed water mains or water service lines; the mains and service lines so affected shall
be relocated at the expense of the developer/owner.
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L Mechanical Joint Fittings:

1. Install ductile iron piping and fittings per AWWA C600 and PVC piping and
fittings per AWWA 605.

2. All fittings and valves used north of the Arkansas River shall be
wrapped/encased with polyethylene jacket per AWWA C105.

3. There shall be a minimum of 18 inches of pipe between all valves and fittings.

4. Remove all oil, grit, excess coating, and foreign material from inside the fitting.

Slip the follower gland on the spigot end of the pipe with the lip extension of the
gland toward the socket, or bell end. Place the rubber gasket on the spigot end
with the thick edges toward the gland. Push the entire section of pipe forward to
seat the spigot in the socket end of the fitting. Press the gasket into place within
the socket. Move the follower gland along the pipe into position for bolting.
Insert all the bolts and “finger” tighten nuts. Tighten nuts spaced 180 degrees
apart alternately in order to produce an equal pressure on all parts of the gland.
Tighten all nuts with a torque limiting wrench according to the following torques:

Bolt Size (inch) Torque (ft-1b)
5/8 40-60
3/4 60-90
1 70-100
1Y% 90-120
I Push-On Joint Pipe:

1. Remove all oil, grit, excess coating, and foreign material from inside of bell and
outside of spigot.

2. Flex the circular rubber gasket inward and insert in the recess of the bell. Apply
a thin film of gasket lubricant to the inside surface of the gasket and the spigot
end of the pipe.

3. Install the spigot end of pipe in bell without letting it contact the ground. Push

the joint together. Pipe that is not furnished with a depth mark shall be marked
prior to assembly to assure that spigot is installed to the proper depth.

4. Field cut spigot ends shall be filed and ground smooth and angled to resemble the
original manufactured end.

K. Water mains shall be designed to be restrained mechanically without the use of thrust
blocks when at all possible:
1. Design of number and placement of mechanical joint restraints shall be by a
licensed professional engineer.
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2. Install “Mega-Lug” fittings or retainer glands on all fittings and valves. Form
and place concrete for thrust restraints at elbow or change of direction of pipe
main in addition to mechanical restraints only at the Engineer’s direction or as
shown on Drawings.

3. At a minimum, install a bell joint restraint when a bell end is within 14 feet of a
fitting or valve. Also, the last section of pipe at a dead end shall have a bell joint
restraint, in addition to adequate blocking, if the section is less than 14 feet. Pipe
sizes larger than 8 inch diameter will have different requirements.

4. A closed valve that will be pressure tested against shall be considered as a dead
end. Payment for Bell joint restraints shall be incidental to the cost of the sleeve
or pipe installed.

5. Locking gaskets (if available) may be substituted for bell joint restraints where
applicable with the Engineer’s approval.

L. Route pipe in straight line at a constant depth. When pipe is laid on a grade of 10 percent
or greater, the laying shall start at the lower elevation and shall proceed uphill with the
bell ends of the pipe uphill.

M. Install pipe to allow for expansion and contraction without stressing pipe or joints per
pipe specifications.

N. Concrete Thrust Restraints (when applicable):
1. Concrete thrust restraints shall be necessary when connecting to existing water
mains.
2. Form and place concrete for pipe thrust restraints at change of pipe direction
when required by Engineer or not otherwise restrained.
3. Place concrete to permit full access to pipe and pipe accessories against
undisturbed trench wall.
4. Use plastic “bond breaker” between concrete restraint and pipe or fitting.
5. Allow concrete restraint to cure for 12 hours before continuing backfill
operations.
6. Per City of Caifion City Standard Detail W-4.
0. Install trace wire continuously to the top of PVC pipe taped at intervals to keep it on top

of pipe during backfill operations; coordinate with Section 02324. Bring trace wire to
surface at every hydrant location or at locations indicated by Engineer.

p. Backfill trench in accordance with Section 02324 and per City of Cafion City Standard
Detail W-3.

3.6 INSTALLATION - VALVES AND HYDRANTS

A. Install valves at locations indicated on Drawings. Install a minimum of one valve every
two blocks in residential areas and every block in business or high-density areas.

B. Set valves on blocking placed on subsoil.
1. Valves up to and including 8 inch: install solid concrete blocks, 4-inch x 8-inch x
16-inch minimum.
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3.7

2. Valves 10 & 12 inch: blocks under 10-inch and 12-inch butterfly valves shall be
pre-cast concrete 3-foot wide X 3-foot wide and 6-inches thick. The blocks shall
be constructed with concrete of a compressive strength of 3500 psi at 28 days and
reinforcement of #4, grade 40 deformed bar at 12-inch o.c. each way. Smaller
blocks will be stacked tightly onto the pre-cast block up to the bottom of the
valve operator nut of all butterfly valves. Flow-fill in addition to blocking shall
be installed a minimum of 8 inches under valve up to the spring line of the pipe.

3. Valves greater than 12 inch: blocks under valves shall be pre-cast concrete 4-foot
wide X 4-foot wide and 6-inches thick. The blocks shall be constructed with
concrete of a compressive strength of 3500 psi at 28 days and reinforcement of
#4, grade 40 deformed bar at 12-inch o.c. each way. Flow-fill in addition to
blocking shall be installed a minimum of 8 inches under valve up to the spring
line of the pipe.

4. The Engineer may specify for valves of all sizes cast-in-place concrete blocking.

Center and plumb valve box over valve. Set box cover flush with finished grade.
Install hydrants at locations indicated on Plans and as required by the Fire District.

When a drainage ditch deeper than 2 feet exists between a hydrant and the roadway, a
culvert of appropriate size of at least 10 feet in length shall be installed centered on the
hydrant per Specifications.

Set hydrants plumb; locate pumper nozzle perpendicular to and facing roadway.
Set hydrants to grade, with nozzles at least 16 inches above ground.

Connect hydrant to water main with a 6-inch branch line (using the least amount of joints
possible) controlled by an independent 6-inch gate valve. Locate control valve per
Detail.

Provide drainage pit 12 inches square by 12 inches deep (in clay or other impervious soil,
pit shall be 36 inches square by 36 inches deep) filled with 1 %2 inch washed gravel with a
waterproof barrier on top between pit and backfill. Encase elbow of hydrant in gravel to
12 inches above drain opening.

Install hydrant and blow-off assemblies in accordance with City of Cafion City Standard
Details W-1 and W-2. A hydrant or blow-off assembly must be installed at all dead ends
on water mains.

INSTALLATION - METERS

Install Work in accordance with City of Cafion City standards and Standard Details W-
5A, W-5B, and W-5C.
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3.8 SERVICE CONNECTIONS

A.

City of Caion City Water Department personnel will perform the installation of taps on
the water main. All required shoring and safety measures shall be in place prior to City
personnel entering the trench to make the taps. The Contractor shall perform excavation,
backfill, compaction, and maintenance of trenches for the water main taps and service
lines.

Where it is required to reconnect the existing tap to the new water main, the Contractor
shall extend the existing service line to the new main. Where the Contractor encounters
existing galvanized steel or lead pipe water service lines, the Contractor shall completely
replace such lines with type K copper tubing of equal diameter or larger (3/4 inch
minimum). This work shall include miscellaneous fittings for connection to the existing
curb stop or water meter, or coupling connection at the edge of the street R-O-W, as
approved by the Engineer.

No service line splices are be allowed to be installed under a newly constructed,
reconstructed, or over-layed street.

Service lines shall be placed with a minimum of 3 Y2 feet and a maximum of 7 feet of
cover from the top of line to the final finished grade of street.

If for any reason, minimum and maximum cover cannot be maintained over existing
installed water mains or water service lines; the mains and service lines so affected shall

be relocated at the expense of the developer/owner.

The Contractor is encouraged to use small diameter boring equipment wherever practical
for installation of service lines.

Taps will never be made on PVC water mains until such lines have been isolated and
depressurized.

Tapping saddles are not required on ductile iron water mains.
Taps will not be made until the water main has been tested and accepted.

Taps will be placed in the top quadrant of the water main at a 45 degree angle no closer
than 18 inches to another tap, fitting, valve, or a spigot/bell end of pipe.

A minimum of 1 foot of new pipe must be installed on the outside of a new pit on the
customer side.

Saddle nuts shall be tightened evenly with the following torque:

Bolt Size (inch) Torque (ft-1b)
5/16 10-12
1/2 25-30
5/8 50-60
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3.10

3.11

DISINFECTION OF DOMESTIC WATER PIPING SYSTEM

Flush and disinfect system per AWWA C651 before placing new water main in service.

Chlorine residual shall not be less than 50 ppm in the water after 24 hours standing in the
pipe. The line shall be re-chlorinated and re-tested until the residual requirement is met.

All valves or other appurtenances shall be operated while the line is filled with the
chlorination agent.

FILLING AND FLUSHING DOMESTIC WATER PIPING SYSTEM

A.

It may be necessary to install temporary blow-offs to facilitate blowing off and
disinfecting the new water mains before the mains can be tied into the City water system.
The Contractor shall furnish all materials, labor, and equipment to install and remove the
temporary blow-offs. For each blow-off, the Contractor shall install the required
assembly per Standard Detail W-2 or an approved method and assembly approved by the
Engineer (as the blow-off is temporary).

Taps shall be made to expel air in locations at high points where no hydrant or blow-off
is installed. The Engineer shall specify the size and number of taps. Such taps shall be
plugged when testing is complete. Permanent high points in the water main shall have air
and vacuum valves and vaults installed.

All dead end portions of the main that are to be tied into existing mains after completion
shall be fitted with temporary blocking of sufficient strength to withstand required test
pressures.

Filling and flushing of mains shall be performed by City of Cafion City Water
Department personnel.

All backfill operations shall be complete and all permanent concrete thrust blocks in
place for a minimum of 24 hours prior to any filling or flushing operations.

Following chlorination, all treated water shall be flushed from the pipeline until, upon
test by City personnel, the water is proved comparable in quality to the water served to
the public from the existing system.

EXISTING MAIN ABANDONMENT

Existing water mains indicated by the Engineer shall be abandoned as directed.

Existing water valves shall be removed if necessary to install the new main or can be left
in place. Valves left in place shall have their valve boxes removed and the resulting void
filled with flow fill.
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C. Existing fire hydrants to be abandoned shall be removed as a whole assembly by
disconnecting it at the lateral without damage to the assembly or surrounding structures
and landscape. The hydrant shall be salvaged by delivering it to the Water Department
yard if directed, otherwise shall be disposed of at Contractor’s expense.

3.12  FIELD QUALITY CONTROL

A. Engineer and City personnel will perform Field inspecting and testing unless otherwise
indicated. Contractor shall have a Certified Class 3 Water Distribution Technician on site
any time any existing water main is cut open. The Contractor shall be billed for this
service if provided by City personnel.

B. A coliform bacteria sample shall be taken by City personnel after flushing is complete
and delivered by the Contractor to a certified laboratory. Pressure testing shall be
scheduled upon receipt of a negative coliform bacteria test result.

C. Pressure test system:

1.

Now

After completion of pipeline installation, including backfill, but prior to final
connection to existing system, the City will conduct, in presence of Engineer,
concurrent hydrostatic pressure and leakage tests in accordance with AWWA
C600 & AWWA C605.

The Contractor shall accept full responsibility for testing against any existing
valves, fire hydrants, or other appurtenances.

The City will provide equipment required to perform leakage and hydrostatic
pressure tests.

Test Pressure: Not less than 150 psi or 1.5 times in excess of maximum static
pressure, whichever is greater.

Conduct hydrostatic test for at least two-hour duration.

Pressure shall not vary by more than 5 psi during the hydrostatic pressure test.
Before applying test pressure, completely expel air from section of piping under
test. Provide corporation cocks so air can be expelled as pipeline is filled with
water. After air has been expelled, close corporation cocks and apply test
pressure. At conclusion of tests, remove corporation cocks installed and plug
pipe openings.

The City personnel will slowly bring piping to test pressure and allow system to
stabilize prior to conducting leakage test. Do not open or close valves at
differential pressures above rated pressure.

Examine exposed piping, fittings, valves, hydrants, and joints carefully during
hydrostatic pressure test. Repair or replace damage or defective pipe, fittings,
valves, hydrants, or joints discovered, following pressure test.
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10. No pipeline installation will be approved when leakage is greater than that
determined by the following formula:

L = NDV_ "P
7,400

= allowable, in gallons per hour

number of joints in section to be tested

nominal diameter of pipe, in inches

= average test pressure during leakage test, in pounds per square
inch (gauge)

T Z
I

11. When leakage exceeds specified acceptable rate, locate source and make repairs.
Repeat test until specified leakage requirements are met.

D. Compaction testing for bedding and backfill in accordance with Section 02324.

E. When tests indicate Work does not meet specified requirements, remove Work, replace
and retest.

F. The pipeline may be placed in operation after all required cleaning, testing, and

inspection have been completed and written permission has been granted by the
Engineer. Final acceptance of the pipeline system shall take place a period of 2 years
from the date written permission is given. During this 2 year period, any defects in the
system resulting from defective materials, poor workmanship, or any other cause
attributable to the Contractor shall be corrected at his expense and to the satisfaction of
the Engineer. Should the Contractor fail to respond within 48 hours after written
notification of any deficiency, the City may complete the work and bill the Contractor.
In emergency situations, the City shall take whatever steps necessary to correct the
problem.

END OF SECTION
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SECTION 02630

STORM DRAINAGE
PART 1 GENERAL
1.1 SUMMARY
A. Section Includes:
1. Storm drainage piping including irrigation lines within City rights of way.
2. Accessories.
3. Catch basins.
4. Cleanouts.
5. Manholes.
6. Head Walls.
7. Bedding and cover materials.
B. Related Sections:
1. Section 02060 — Aggregate.
2. Section 02324 — Trenching.
3. Section 03300 - Cast-in-Place Concrete.

1.2 REFERENCES
A. City of Caion City Grading, Erosion, & Sediment (GESC) Plan Manual.
B. Urban Storm Drainage Criteria Manual (UDFCD).

C. City of Caion City Illicit Discharge Detection & Elimination (IDDE) Manual.

D. Colorado Department of Transportation:
1. 2005 CDOT Standard Specifications for Road and Bridge Construction.
2. CDOT M & S Standards 2006.
E. American Concrete Institute:
1. ACI 301 - Specifications for Structural Concrete.
2. ACI 304 - Guide for Measuring, Mixing, Transporting, and Placing Concrete.
3. ACI 305 - Hot Weather Concreting.
4. ACI 306 - Cold Weather Concreting.
5. ACI 318 - Building Code Requirements for Structural Concrete.

F. ACI 306 - Cold Weather Concreting.

G. Concrete Reinforcing Steel Institute:
1. CRSI Manual of Standard Practice.
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H. American Society for Testing and Materials:

ASTM C76.

ASTM C443.

ASTM C478.

ASTM (C923.

ASTM D698 - Standard Test Method for Laboratory Compaction Characteristics

of Soil Using Standard Effort (12,400 ft-1bf/ft3 (600 kN-m/m3)).

ASTM D2321 - Standard Practice for Underground Installation of Thermoplastic

Pipe for Sewers and Other Gravity-Flow Applications.

7. ASTM D3350 — Standard Specification for Polyethylene Plastics Pipe and
Fittings Materials.

MRS

*

1.3 SUBMITTALS

A. Product Data: Submit data indicating pipe, pipe accessories, and shop drawings for inlet
boxes, manhole covers, steps, and grates.

B. Manufacturer's Installation Instructions: Submit special procedures required to install
Products specified.

C. Manufacturer's Certificate: Certify Products meet or exceed specified requirements.

1.4 CLOSEOUT SUBMITTALS

A. Project Record Documents:
1. Accurately record actual locations of pipe runs, connections, catch basins,
cleanouts, and invert elevations.
2. Identify and describe unexpected variations to subsoil conditions or discovery of

uncharted utilities.
1.5 QUALITY ASSURANCE

A. Perform Work in accordance with 2005 CDOT Standard Specifications for Road and
Bridge Construction, CDOT M&S Standards 2006, and City of Caifion City Standards.

B. Maintain one copy of each document on site.

C. Video Inspection, at Engineer’s discretion, shall be required per Engineer’s inspection
criteria for all new storm sewer installed.

1.6 COORDINATION

A. Design the Work to incorporate existing storm sewers systems and City’s Master
Drainage Plan.

B. All erosion, sediment, and illicit discharge control shall be in accordance with applicable
Federal, State, and City regulations including the City of Cafion City GESC & IDDE
Manuals.
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PART 2 PRODUCTS

2.1

2.2

23

STORM DRAINAGE PIPING

A.

Reinforced Concrete Pipe: ASTM C76; mesh or bar reinforcement; inside nominal
diameter of 12-inches minimum, bell and spigot ends.

1. Fittings: Reinforced concrete.

2. Joints: ASTM C443, rubber compression gasket

Corrugated Steel Pipe: Nominal diameter of 12-inches minimum, 12 gauge; helical lock

seam; galvanized steel.

1. Fittings: Corrugated steel.

2. Joints: Corrugated steel pipe coupling bands, galvanized steel, 0.052 inches thick
x 10 inches wide; connected with two neoprene "O" ring gaskets and two
galvanized steel bolts.

Plastic Pipe: ASTM D3350, High Density Polyethylene (HDPE) material, A.D.S. N-12,
corrugated, smooth wall interior, inside nominal diameters of 12-inches minimum, bell
and spigot style ends.

1. Fittings: Same material and manufacturer.

2. Joints: rubber o-ring gasket, silt-tight.

ACCESSORIES

A.

B.

C.

Pipe and Structure Grout: Specified in Section 03300.

Rip Rap Grout: 70 percent sand, 30 percent 3/8 inch aggregate, 6-9 inch slump, 5-8
percent entrained air, minimum compressive strength 3500 psi.

Reinforcement: Specified in Section 03300.

CATCH BASINS/INLETS AND CLEAN OUTS

A.

Inlet Box & Grate:

1. Construction: Pre-cast, HS-20 loading.

2. Grate & Frame: HS-20 loading — heavy duty, bicycle safe.

3. Nominal Minimum Inside Dimension: 2 x 2 foot.

Type R Inlet:

1. Construction: Pre-cast, according Colorado Department of Transportation M&S
Standards 2000.

2. Nominal Minimum Inside Dimension: 3.5 x 3.5 foot.

Concrete Clean Out:

1. Construction: Cast-in-place, HS-20 loading.
2. Lid: Approved 3/8” inch steel cut to fit.
3. Nominal Minimum Inside Diameter: 2 x 2 foot.

Standard Construction Specifications
City of Cafion City 2008 Storm Drainage

02630 - 3



24 MANHOLE
A. Construction: Pre-cast, ASTM C478, HS-20 loading.
B. Lid: Neenah R-1706-1.
C. Steps: Aluminum or gray iron and cast in place when concrete is cast and be 9 ¥ inch x
12 Y2 inch. As an alternate, steps may be polypropylene (M.A. Industries PS2-PES or

equal) and can be press fit into preformed holes.

D. Nominal Minimum Inside Diameter: for manholes 6 feet or less in depth - 4 foot, for
manholes greater than 6 feet in depth - 6 foot.

E. Manhole Sections: Reinforced pre-cast concrete as specified in Drawings in accordance
with ASTM C478 with gaskets in accordance with ASTM C923.

2.5 HEAD WALL
A. Concrete: Specified in Section 03300.
B. Reinforcement: Specified in Section 03300.

2.6 PRE-CAST CONCRETE

A. Provide all units shown in Plans and as needed for a complete and proper installation.
B. Design Criteria- Design units in accordance with:

1. ACI 304 and 318.

2. CRSI Manual of Standard Practice.

3. Applicable ASTM Standards.

2.7 BEDDING AND COVER MATERIALS
A. Bedding: Flow Fill as specified in Section 02320 or uniformly graded rock wrapped in
drainage fabric or Fill Type Class 6 as specified in Section 02060, see City of Caifion City
Standard Detail W-3.
B. Cover and Backfill: Fill Type Class 6 as specified in Section 02060 or Flow Fill as
specified in Section 02320.
PART 3 EXECUTION
3.1 EXAMINATION

A. Verify trench cut and excavation base is ready to receive work and excavations,
dimensions, and elevations are as indicated on drawings.

Standard Construction Specifications
City of Cafion City 2008 Storm Drainage
02630 -4



32

33

34

3.5

PREPARATION

A. Remove old culvert, and related debris and dispose of.

B. Hand trim excavations to required elevations. Correct over excavation with material as
directed by Engineer.

C. Remove large stones or other hard matter, which could damage piping or impede
consistent backfilling or compaction.

BEDDING

A. Excavate pipe trench in accordance with Section 02324 for work of this Section. Hand
trim excavation for accurate placement of pipe to elevations indicated.

B. Place bedding material at trench bottom, level materials in continuous layer not
exceeding 6 inches compacted depth.

C. Maintain optimum moisture content of bedding material to attain required compaction

density.

INSTALLATION - PIPE

Per City of Caifion City Standard Detail.

Install pipe, fittings, and accessories as indicated in accordance with ASTM D2321 with
the exception that minimum cover shall be 1 foot. Seal joints watertight.

Place pipe on minimum 4 inch deep bed of Type Class 6 aggregate.

Lay pipe to slope gradients noted on drawings with maximum variation from indicated
slope of 1/8 inch in 10 feet.

Install aggregate at sides and over top of pipe as indicated. Install top cover to minimum
compacted thickness of 12 inches, compact to 97 percent according to ASTM D698.

INSTALLATION - CATCH BASINS, CLEANOUTS, AND MANHOLES

A.

B.

Lift pre-cast structures at lifting points designated by manufacturer.

When lowering manholes and drainage structures into excavations and joining pipe to
units, take precautions to ensure interior of pipeline and structure remains clean.

Form bottom of excavation clean and smooth to correct elevation, install and compact
bedding material. Flow fill can be used in place of bedding material, as specified in
Section 02320.
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Q.

Form and place Cast-In-Place Concrete base pad, with provision for storm sewer pipe end
sections according Section 03300.

Level top surface of base pad; sleeve concrete shaft sections to receive storm sewer pipe
sections.

Set pre-cast structures bearing firmly and fully on bedding.

Move pre-cast boxes into position in a manner that is not detrimental to the construction
of the concrete or reinforcement.

Establish elevations and pipe inverts for inlets and outlets as indicated on Drawings.

Assemble multi-section structures by lowering each section into excavation. Lower, set
level, and firmly position base section before placing additional sections.

Remove foreign materials from joint surfaces and verify sealing materials are placed
properly. Maintain alignment between sections by using guide devices affixed to lower
section.

Mount grate/lid and frame level in grout, secured to top section to elevation indicated.

Install aggregate at sides and around box as indicated on Drawings. Compact to 97
percent according to ASTM D698.

Grout flow line inverts and pipe connections the full wall width.
Place manhole sections plumb and level, trim to correct elevations, anchor to base pad.

Pipes stubbed into boxes shall be saw-cut to length such that ends do not protrude into the
interior of the box in excess of 4 inches.

Manbholes shall be placed a minimum of every 500 feet and at connections under the
traveled roadway.

Cleanouts shall be placed a minimum of every 50 feet and at connections outside the
traveled roadway.

3.6 HEAD WALL

A.

B.

Install required reinforcement as indicated.

Form and place concrete to the dimensions indicated according to Section 03300.
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3.7 FIELD QUALITY CONTROL
A. Request inspection prior to and immediately after placing aggregate cover over pipe.
B. Compaction Testing: In accordance with ASTM D698.

C. When tests indicate work does not meet specified requirements, remove work, replace
and retest.

3.8 PROTECTION OF FINISHED WORK

A. Protect pipe and aggregate cover from damage or displacement until backfilling operation
is in progress.
1. Take care not to damage or displace installed pipe and joints during construction
of pipe supports, backfilling, testing, and other operations.
2. Repair or replace pipe that is damaged or displaced from construction operations.

END OF SECTION
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SECTION 02721

AGGREGATE BASE COURSE
PART 1 GENERAL
1.1 SUMMARY
A. Section Includes:
1. Aggregate base course.
B. Related Sections:
1. Section 02060 — Aggregate Materials.
2. Section 02315 — Excavation.
3. Section 02740 — Flexible Pavement.
4. Section 02750 — Rigid Pavement.
5. Section 03300 — Cast-in-Place Concrete.
1.2 REFERENCES
A. Colorado Department of Transportation:
1. 2005 CDOT Standard Specifications for Road and Bridge Construction.
B. American Society for Testing and Materials:
1. ASTM D698 - Standard Test Method for Laboratory Compaction Characteristics
of Soil Using Standard Effort (12,400 ft-1bf/ft3 (600 kN-m/m3)).
1.3 SUBMITTALS
A. Materials Source: Submit name of imported materials suppliers.
B. Manufacturer's Certificate: Certify Products meet or exceed specified requirements.
1.4 QUALITY ASSURANCE
A. Furnish each aggregate material from single source throughout the Work.

B. Perform Work in accordance with 2005 CDOT Standard Specifications for Road and
Bridge Construction and City of Cafion City standard.

C. Maintain one copy of each document on site.
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PART 2 PRODUCTS

2.1 MATERIALS

A.

Aggregate Base Course: Type Class 6 as specified in Section 02060 or as specified by
design engineer and approved by the City.

Geotextile Fabric: non-woven, spunbonded, Typar 3601G or equal.

PART 3 EXECUTION

3.1 EXAMINATION

A.

Verify substrate has been inspected, gradients and elevations are correct, and is dry.

3.2 PREPARATION

A.

B.

D.

Scarify sub grade 6-inches minimum and compact to 97 percent Standard Proctor.

Compact disturbed load-bearing soil to 97 percent Standard Proctor prior to placement of
fabric or base course material.

Correct irregularities in substrate gradient and elevation by scarifying, reshaping, and re-
compacting.

Do not place fill on soft, muddy, or frozen surfaces.

33 GEOTEXTILE FABRIC PLACEMENT

A.

B.

Install fabric on native sub grade below aggregate base course.
The fabric shall be unrolled parallel to the alignment of the roadway.

Folds and wrinkles not associated with roadway curves shall be removed prior to
covering fabric.

The fabric shall be pinned, stapled, or secured in place by small piles of fill prior to
covering to prevent movement.

Mechanical equipment shall not be allowed to operate on the surface to the fabric.

Minimum overlap along fabric seams shall be as specified by the design engineer but not
less than 1 foot longitudinally and 3 feet transversally.
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35

3.6

AGGREGATE PLACEMENT

A.

Place aggregate in maximum 8 inch layers and compact to 97 percent, maximum dry
density, ASTM D698, Standard Proctor. Lift size may be increased when it is
demonstrated that compaction requirements can be met using other methods. The
Engineer will make final determination on the thickness of each lift in the field.

B. Level and contour surfaces to elevations and gradients indicated.

C. Maintain optimum moisture content, plus or minus ( + ) 2 percent, of fill materials to
attain required compaction density.

D. Use adequate hand operated mechanical tamping equipment in areas inaccessible to
larger compaction equipment.

TOLERANCES

A. Maximum Variation From Thickness: 1/2 inch.

B. Maximum Variation From Elevation: 1/4 inch.

FIELD QUALITY CONTROL

A. Compaction Testing: In accordance with ASTM D698.

B. When tests indicate Work does not meet specified requirements, remove Work, replace,
compact, and retest

C. Compaction Testing for Bedding and Backfill:

1. Contractor is required to hire an independent, licensed enginee