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SECTION 100 - INTRODUCTION

101

101.1

101.2

102

102.1

GENERAL PROVISIONS

These regulations shall be known as the City of Thornton Standards and Specifications for the Design and
Construction of Public and Private Improvements, 2012 Edition, as may be amended from time to time by the
City, and may be cited as such and shall be referred to herein as the Standards and Specifications. They were
adopted by the City of Thornton City Council on October 23, 2012.

Purpose

The purpose of these Standards and Specifications is to provide minimum standards for safety, health, and the
general welfare of the City by regulating the design of, construction of, choice of materials used for, location of,
maintenance and use of all Public and Private Improvements. These include, but are not limited to, sanitary
sewer systems, water supply systems, private utility service lines for water and sewer, public and private storm
drainage systems, public and private streets, landscape areas, open space, parks and recreation facilities,
traffic signals and devices, public and private parking lots and appurtenances thereto. All equipment and
material used in the construction of all public and private improvements shall be new unless approved by the
City.

These Standards and Specifications represent minimum requirements and design values. Additional
requirements or higher design values, commensurate with conditions, may be required by Development
Engineering when they are in the best interest of the City.

Scope

The provisions of these Standards and Specifications shall apply to the planning, design, construction,
enlargement, alteration, moving, removal, conversion, demolition, repair, and excavation of any Public or
Private Improvements specifically regulated herein. These Standards and Specifications present the minimum
standards for construction of Public and Private Improvements completed by Responsible Parties. These
Standards and Specifications do not relate to the City's capital improvement projects, unless specifically noted
in the contract documents. With the exception of maintenance practices, the City shall follow these Standards
and Specifications where practicable.

In the case of those improvements that are required by the City, and are not specifically covered in these
Standards and Specifications, the City will require the Responsible Party to follow applicable local, state, and
federal guidelines, or standards promulgated by professional organizations. Development Engineering shall be
consulted for guidance on proper references.

DEFINITIONS AND ABBREVIATIONS
Definitions

Whenever the following terms are used in these Standards and Specifications, they shall be defined as follows:

Accessory dwelling unit - a second dwelling unit that is either located within a single-family detached dwelling
or in an attached or detached structure on the same lot as the single-family detached dwelling.

Approved Construction Drawings — Plans that were reviewed for compliance with City Codes. The Engineer of
record is responsible for adequacy of design and ensuring that the Improvements meet all City Codes and
these Standards and Specifications.

As-Built Plans — A modified version of the full set of the approved construction drawings with actual physical
documentation of any changes based on field measurements and certified by a Professional Engineer (PE) or
Professional Land Surveyor (LS).

Balled and Burlapped - Plant material established in the ground that is dug for transplanting with an undisturbed
ball of earth containing the roots of the plant wrapped in burlap or other similar fabric.

Caliper - The diameter of the tree trunk measured six (6) inches above the ground for trees up to and including
four (4) inch caliper size and 12 inches above the ground for larger sizes.

Certified Arborist - An individual holding certification by the International Society of Arboriculture who is
engaged in the profession of arboriculture and who, through experience, education and related training,
possesses the competence to provide for, or supervise the management of, trees and other woody
ornamentals.

City - City of Thornton, Colorado, a municipal corporation, organized pursuant to Article XX, Colorado Constitution as

a home rule municipality and shall include the City Manager or his designee or other official, body or agency
designated by Charter or Ordinance to act on behalf of the City.
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City Code - The latest, officially adopted version of the Thornton City Code.
Clear Zone - The minimum width area adjacent to a pedestrian pathway or fire hydrant or other utility structure.
Contractor - A person, partnership, corporation, subcontractor or other legally formed entity or organization that

undertakes to construct, install, alter, move, demolish, repair, replace, excavate or add to any Public or Private
Improvements covered by these Standards and Specifications.

Days - Calendar days, unless otherwise specified.
Deciduous - A plant with foliage that is shed annually.

Developer - Any and all owners of the Property, and shall include any owner acting through a duly executed power of
attorney granting the attorney-in-fact full authority to act in the stead of the owner.

Developer’s Agreement - An agreement between a developer and the City which clearly establishes the
developer's responsibility regarding project phasing, the provision of Public and Private improvements and any
other mutually agreed to terms and requirements adopted by the City.

Development Code - Chapter 18 of the City Code established in accordance with the Comprehensive Plan for
the purpose of promoting the health, safety, morals, and the general welfare of the City in connection with
development.

Development Engineering Manager —The City of Thornton Development Engineering Manager or an authorized
designee. Herein after also referred to as Development Engineering.

Dripline - A vertical line extending downward from the tips of the outermost branches of a tree or shrub to the
ground.

Evapotranspiration - A measure of water depletion from the soil due to evaporation from the soil surface and
transpiration through plant foliage.

Evergreen - A plant with foliage that persists and remains green year-round.

Final Acceptance — The acknowledgement by the City that the warranty period has expired and there are no
outstanding items to be corrected under provisions of the guaranty.

Fire hydrant branch main — The public 6” DIP waterline that connects to the 8” or larger public main.

Grade - The average of the finished ground surface elevations measured at the highest and lowest exterior
corners of a structure; or the slope of a road, street or other public way, or the slope of the ground surface
elevations.

Grading - The act of excavating or filling or combination thereof and which changes the existing topography.
Ground cover - Living plant material, other than turf grass, normally reaching an average maximum height of not
more than 24 inches at maturity and which grows or spreads in such a manner as to provide continuous plant
coverage. Annuals, herbaceous perennials, weeds, mulches and deciduous tree canopies are not ground

cover.

Ground Cover, Woody - Evergreen perennial and sub-shrub plant material as Mahonia repens, Vinca minor,
and Euonymous fortunei ‘Coloratus’ that satisfies Tree Equivalent requirements.

Hardscape - Non-living site improvements at the ground plane such as pavement, walkways, parking areas,
and other similar improvements as determined by the City.

High Water Demand Landscape — Landscape areas that require approximately 75-100% of Reference
Evapotranspiration, or 15-20 gallons per square foot per average year.

Hydrozone - A portion of a landscape area having plants with similar water needs.
Improvements — Is intended to define both public and private improvements as defined herein.

Initial Acceptance — An acknowledgement by the City that, to the best of the City’s knowledge, all Improvements
have been completed in accordance with the approved plans and these Standards and Specifications.

Inspector - The authorized representative of the Development Engineering Manager assigned to make detailed
inspection of construction work to assure compliance with these Standards and Specifications and the plans as
approved by the City.
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Irrigation Controller - A fully automatic, electrically operated mechanism used to regulate the timing of irrigation
valve operations.

Irrigation System - An artificial watering system designed to transport and distribute water to landscape plant
material.

Landscape - Any combination of living plant material, such as trees, shrubs, vines, ground covers, flowers,
vegetables, turf, or grass as categorized as follows:.

Landscape Area - The land area within a lot or property not comprised of buildings and hardscape and that is
planted with cultivated vegetation at the ground plane. Landscape area does not include bare dirt or weeds.
Areas dedicated to edible plants such as orchards or vegetable gardens may be included in the calculation of
landscape area as approved by the City.

Landscape Area, Private Common - A landscape area within a development owned and maintained by an
owners association or Metropolitan District.

Landscape Canopy - The upper vegetative cover of a tree or plant material grouping, and may also be referred
to as “overstory”.

Landscape Fabric - A porous geotextile fabric installed below mulch.

Landscape Mitigation Plan - A plan for the replacement of plant material that is removed, destroyed or
otherwise negatively affected by the development of a property.

Landscape Plan - A plan drawn to scale that shows the layout of all landscape components and their
specifications for a site.

Letter of Completion — Letter notifying the Responsible Party that the Private Improvements were constructed in
accordance with the approved plans, and these Standards and Specifications.

Low Water Demand Landscape — Landscape areas that require approximately 25-50% of Reference
Evapotranspiration, or 5-9 gallons per square foot per average year.

May - Permissive.

Moderate Water Demand Landscape — Landscape areas that require approximately 50-75% of Reference
Evapotranspiration, or 10-14 gallons per square foot per average year.

Mulch - Nonliving organic wood, rock or stone materials used in the landscape industry to cover bare ground, to
provide a protective covering around plants and to retard erosion, retain soil moisture, reduce weed growth, and
maintain even soil temperatures.

Normal Work Hours - 8:00 a.m. - 5:00 p.m., Monday through Friday, except holidays, as defined in the City
Code.

Open Space - An area of land that is kept in or returned to its natural state to protect or preserve wildlife habitat,
to protect, preserve, or enhance wetlands, or to provide, preserve, or support view, vista, or wildlife corridors.
Open space may include agricultural uses and natural features located on a site, including, but not limited to,
meadows, forested areas, steep slopes, floodplains, hazard areas, unique geological features, ridgelines,
unique vegetation, and critical plant communities, stream corridors, wetlands, and riparian areas, wildlife habitat
and migration corridors, areas containing threatened or endangered species and archeological, historical, and
cultural resources.

Owner - Any individual, corporation, partnership, or other legal entity holding title to real property which is the
subject of improvements covered by these Standards and Specifications or which are intended to come under
the ownership or control of the City.

Plant Material Protection Zone - An area fenced off from use during construction work designated to protect
plant material from potential damage.

Person — an individual firm, organization, corporation, partnership or other legal entity including contractors or
subcontractors authorized to act on behalf of an owner

Practical Turf Areas - A landscape design and management concept promoting high water-demand turf only in

those areas of a property that are functional for recreation and the efficient management of supplemental
irrigation required for those areas.
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Private Improvements - Improvements under the private ownership or control and/or maintained by the private
owners, including but not limited to, portions of water systems, sewer systems, street systems and storm
drainage systems, the construction of which are governed by these Standards and Specifications.

Public Improvements - Improvements under the ownership or control of the City and maintained by the City
including but not limited to the components of the water system, sewer system, street system, park and open
space system, and storm drainage system covered by these Standards and Specifications. The term also
includes similar improvements being built in connection with a subdivision which are intended to be dedicated to
the City.

Rain Sensor or Rain Shutoff Device - A device connected to an irrigation controller that overrides scheduled
irrigation when significant precipitation has been detected.

Reference Evapotranspiration — The combined water losses of transpiration and evaporation experienced by a
5-inch stand of cool-season, pasture-type grasses.

Responsible Party - Any individual, corporation, partnership, or other legal entity involved in developing
improvements covered by these Standards and Specifications. Includes subcontractors, contractors,
developers, and owners, as applicable in the development process.

Right-of-way — Real property dedicated to public use including, but not limited to, pedestrian, equestrian, or
vehicular movement; railroads; public utilities; and water and sanitary sewer facilities.

Service Area - An area, whether inside or outside city limits, that receives water and/or sanitary sewer utility
service from the City of Thornton.

Shall - Mandatory.

Soil Amendment - Organic and inorganic materials added to soil to improve texture, nutrients, moisture holding
capacity, and infiltration rates.

Stop Work Order — Official written notice from the City to cease any and all construction or development
activities on a site or lot due to a violation of, including but not limited to, the approved plans, the City Code, the
Standards and Specifications, building codes, storm water runoff regulations. This notice will also include, but
not be limited to, the restriction on issuance of building permits, certificates of occupancy, and additional
provisions of utility services until the identified violations are corrected and approved by the City.

Street Tree - A tree planted within the street right-of-way between the curb or edge of road and the adjoining
property line to provide shade and spatial definition, and to enhance the street environment.

Surety - Performance, labor and material payment bonds, irrevocable letters of credit, cash, and other
instruments of security furnished to the City by the Responsible Party.

Tree Equivalent — One (1) balled and burlapped two (2) inch caliper or six (6) foot tall clump deciduous tree or
six (6) foot tall evergreen tree or 10 No. 5 container size evergreen or deciduous shrubs or 20 No. 1 container
size woody, evergreen perennial ground covers or ornamental grasses or other substitutions as may be allowed
in the Development Permit process.

Turfgrass (Turf) — A continuous ground cover of improved grass plants growing intimately with an upper soil
stratum of intermingled roots and stems.

Ultra-Low Water Demand Landscape — Landscape areas that require approximately 0-25% of Reference
Evapotranspiration, or 0-4 gallons per square foot per average year.

Vegetation - Plants in general or the sum total of plant life in an area.

Warranty Period - Shall be the time frame during which the Responsible Party is held liable for all work
performed and materials utilized prior to final acceptance by the City of Thornton.

Water-Wise Landscape - A water efficient landscape adapted to the local environment.

Wetland — An area defined and controlled by the Army Corps of Engineers that is inundated or saturated by
surface water or groundwater at a frequency and duration sufficient to support vegetation, and that under
normal circumstances, will support a prevalence of vegetation typically adapted for life in saturated soil
conditions.

Abbreviations

AASHTO American Association of State Highway and Transportation Officials
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AC
AC
ACI
ADA
ADT
AISC
ALCC
ANSI
ASTM
ATSSA
AWWA
AWG
BMP
CBR
CDOT
CDPHE
CDPS
cfs

CP
CP-L
CPSC
CRS
CUHP
DIP
DRC
DU/Ac
EDLA
ESAL
ET
FAA
fps
Gal
gpd
gpm
GRC

Asphalt Content

Alternating Current

American Concrete Institute

Americans with Disabilities Act

Average Daily Traffic

American Institute of Steel Construction
Associated Landscape Contractors of Colorado
American National Standards Institute
American Society for Testing and Materials
American Traffic Safety Services Association
American Water Works Association
American Wire Gauge

Best Management Practice

California Bearing Ratio

Colorado Department of Transportation
Colorado Department of Public Health and Environment
Colorado Discharge Permit System

cubic feet per second

Colorado Testing Procedures

Colorado Lab Testing Procedures
Consumer Product Safety Commission
Colorado Revised Statute

Colorado Urban Hydrograph Procedure
Ductile Iron Pipe

Dry-Rodded Condition

Dwelling Units per Acre

Equivalent Daily Load Application
Equivalent Single Axel Load
Evapotranspiration

Federal Aviation Administration

Feet per second

gallons

Gallons per day.

Gallons per minute.

Galvanized Rigid Conduit.
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GVW
HDPE
HGL
HMA
IMSA
IPC
IPEMA
ISA
ITE
ITS
LABCAT
Lbs
LS
MAPC
MGD
MS4
MUTCD
NEC
NOAA
NPDES
OSHA
PC
PCC
PE
PG

Pl
PRV
psi
PT
PVC
RAP
RCP
ROW
RPS

SDR

Gross Volume Weight

High Density Polyethylene

Hydraulic Grade Line

Hot Mix Asphalt

International Municipal Signal Association
International Plumbing Code

International Play Equipment Manufactures Association
International Society of Arboriculture

Institute of Transportation Engineers

Intelligent Transportation System

Laboratory for Certification of Asphalt Technicians
pounds

Land Surveyor

Manual of Accident Prevention in Construction
Million gallons per day

Municipal Separate Strom Sewer System
Manual on Uniform Traffic Control Devices
National Electrical Code

National Oceanic and Atmospheric Administration
National Pollutant Discharge Elimination System
Occupational Safety and Health Administration
Point of Curvature

Portland Cement Concrete

Professional Engineer

Performance Grade

Point of Intersection

Pressure Reducing Valve

Pounds per square inch

Point of Tangency

Polyvinyl Chloride

Reclaimed Asphalt Pavement

Reinforced Concrete Pipe

Right-of-way

Roller Pass Study

Standard Dimension Ratio
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102.3

103

103.1

sf Square Foot

SZFL School Zone Flashing Light

SMA Stone Mastic Asphalt

SN Structural Number

SWMP Stormwater Management Plan

uL Underwriters Laboratories, Inc.

UDFCD Urban Drainage and Flood Control District

USGS United States Geological Survey

VCA Voids in the Coarse Aggregate

VFA Void Filled Asphalt

VMA Voids in the Mineral Aggregate

VTM Voids in the Total Mix

WMA Warm Mix Asphalt

WQCD Water Quality Control Division

Terms

A. Whenever, in these Standards and Specifications, the words "as ordered", "as directed", "as required", "as
permitted”, "as allowed", or words or phrases of like meaning are used, it shall be understood that the
order, direction, requirement, permission, or allowance of the City is intended.

B. Similarly, the words "approved”, "reasonable", "suitable", "acceptable", "properly", "satisfactory", or words
of like meaning, unless otherwise specified herein, shall mean approved, reasonable, suitable, acceptable,
proper, or satisfactory in the judgment of the City.

C. Whenever, in these Standards and Specifications, the words “Development Engineering Manager” are
used, it shall be understood that the City employee named therein shall be whoever is designated by the
City Manager.

GENERAL CONDITIONS

Authority of the City

A

Engineering and Landscaping Services

The Responsible Party shall procure at its sole expense all engineering and landscaping services necessary
and appropriate in conjunction with the development of the property, which shall fully conform to the City's
applicable ordinances, and these Standards and Specifications. Professional services shall be performed by
engineers, surveyors, landscape architects, or other professionals duly licensed by the State of Colorado as
may be appropriate.

Public Utility Fees

The Responsible Party shall pay all installation charges for lighting, electric, and/or gas services required by
Public Service Company (Xcel Energy) or United Power for the property/project. Payment for street lights shall
be made in a timely fashion to assure that street lights within and adjacent to residential lots are installed prior
to the certificate of occupancy of the adjacent lots. At the discretion of the Development Engineering Manager
the City may withhold inspections and/or initial acceptance if the street lights have not been installed prior to
certificate of occupancy.

Variances

Whenever there are practical difficulties involved in carrying out the provisions of these Standards and
Specifications, Development Engineering may grant variances for individual cases, provided that
Development Engineering shall first determine that a specific reason exists making these procedures
impractical and that the variance is in conformance with the intent and purpose of these Standards and
Specifications, and providing that such variance does not lessen any design requirement or any degree of
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integrity and shall result in a level of safety, service and quality equal to or greater than that intended by
the application of the Standards and Specifications minimum requirements. The Responsible Party shall
provide a written request for variance, and if approved by the City, a variance will be issued in writing by
the Development Engineering Manager, stating what the variance is and why it is being granted.

D. Alternate Materials and Methods of Construction

1. The provisions of these Standards and Specifications are not intended to prevent the use of any
material or method of construction not specifically prescribed by these procedures, provided any
alternate in the Standards and Specifications is approved in writing by the Development Engineering
Manager, and thus authorized by the City.

2. The Development Engineering Manager shall require that sufficient evidence or proof be submitted to
substantiate any request that may be made regarding the alternate method or material. The details of
any action granting approval of an alternate shall be recorded and filed with the City.

E. Tests

1. The Responsible Party shall employ at its sole expense a professionally qualified, independent testing
company to perform all testing of materials or construction that may be required by the City to ensure
compliance with these Standards and Specifications. The Responsible Party shall furnish the City with
certified copies of test results, and agrees to release and authorize full access to the City and its
designated representatives to all work-up materials, procedures, and documents used in preparing the
test results.

2. Whenever there is insufficient evidence of compliance with any of the provisions of these Standards
and Specifications or evidence that any material or construction does not conform to the requirements
herein, Development Engineering may require that the Responsible Party, at its expense, shall
provide test results to establish compliance. Such tests shall be as specified by these Standards and
Specifications or by other recognized test standards approved by Development Engineering. If there
are no recognized and accepted test methods for the proposed alternate, Development Engineering
shall determine test procedures. All tests shall be made by an agency approved prior to testing by
Development Engineering.

F. Organization and Enforcement

The Development Engineering Manager shall have the power to enforce all provisions of these Standards
and Specifications The Development Engineering Manager may appoint a project manager, construction
inspector, landscape architect, or other related technical officer or inspector, or other employee to act as
an authorized representative.

Whenever any work is being done contrary to the provisions of these Standards and Specifications or
approved plans, the Development Engineering Manager may order the work stopped by a written notice
which shall be served on any persons engaged in the doing or causing of such work to be done, and any
such persons shall forthwith stop such work until authorized by the Development Engineering Manager to
proceed.

G. No Waiver of Legal Rights

The City shall not be precluded or estopped by any measurement, estimate, or certificate made either
before or after the completion and acceptance of the work from showing the true amount and character of
the work performed and materials furnished by the Responsible Party, or from showing that any such
measurement, estimate or certificate is untrue or incorrectly made, or that the work or materials do not
conform in fact to these Standards and Specifications.

H. Control of Work
1. Authority of Development Engineering Manager

The Development Engineering Manager shall have the authority to stop the work whenever such
stoppage is deemed reasonably necessary to protect public’s health, safety and welfare. The
Development Engineering Manager shall resolve all questions which arise as to the quality and
acceptability of materials furnished, work performed, interpretation of the plans and specifications,
and acceptable fulfillment of the requirements of these Standards and Specifications.

2. Authority and Duties of Inspector
a. Inspectors are authorized to inspect all work completed and all material furnished. Inspections

may extend to all or any part of the work and to the preparation, fabrication, or manufacture of
the materials to be used. The Inspector is not authorized to revoke, alter, or waive any
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104

104.1

requirements of these Standards and Specifications. The Inspector shall notify the Responsible
Party of any failure of the work or materials nonconformity of these Standards and
Specifications. The Inspector shall have the authority to reject materials until any questions at
issue can be resolved by Development Engineering.

b. The Inspector shall, in no case, act as foreman or perform other duties for the Responsible
Party, or interfere with the management of the work done by the Responsible Party. Any
"advice" which the Inspector may give the Responsible Party shall not be construed as binding
upon the City in any way, or release the Responsible Party from fulfilling all of the terms of these
Standards and Specifications.

c. The presence or absence of the Inspector shall not relieve, in any degree, the responsibility or
the obligation of the Responsible Party to follow these Standards and Specifications.

d. The Development Engineering Manager, or an authorized designee, shall, at all times, be
provided reasonable and safe access to inspect the work whenever it is in preparation or
progress.

3. Responsible Party's Responsibility for Work

In case of suspension of work for any cause whatsoever, the Responsible Party, before leaving the
job site, shall take such precautions as may be necessary to prevent damage to the work, provide for
proper drainage and erect any necessary barricades, signs, or other facilities, at the Responsible
Party's expense, as required by applicable standards.

4. Removal of Unacceptable Work

Work which does not conform to the plans and these Standards and Specifications, and which results
in an inferior or unsatisfactory product, shall be considered unacceptable work. Unacceptable work,
whether the result of poor workmanship, poor design, use of defective materials, damage through
carelessness, or any other cause found to exist prior to the final acceptance of the work, shall be
immediately removed and replaced or corrected by, and at the expense of, the Responsible Party.
This expense includes total and complete restoration of any disturbed surface to original or better
than the original condition which existed before the repairs or replacement, regardless of
improvements on lands where the repairs or replacement are required.

5. Requirements of Other Jurisdictions

Where proposed construction will affect other agencies such as the CDOT, adjacent cities and
counties, railroads, ditch companies, etc, said construction shall be subject to the review and
approval of said agencies. Generally, where more than one requirement is imposed, the more
restrictive requirement shall govern. Exceptions must be authorized by the Development Engineering
Manager in writing.

CONSTRUCTION PLANS

In addition to any other requirements for the issuance of a construction permit pursuant to the Thornton City
Code, the developer shall submit to the Development Engineering Manager, prior to or contemporaneously with
the application for construction permit, plans, engineering calculations, traffic reports, drainage reports, utility
reports, geotechnical reports and other data as required to allow the Development Engineering Manager to
determine compliance with these Standards and Specifications. All such reports, plans, computations, and
specifications shall be prepared and designed by a professional engineer licensed in the State of Colorado, in
accordance with the rules and laws of the Colorado Board of Registration of Professional Engineers. All park
construction plans shall be prepared and designed by a professional landscape architect.

The Development Engineering Manager may waive the submission of plans, calculations, or other analysis, if in
the Development Engineering Manager's judgment. The nature of the work applied for is such that reviewing of
plans is not necessary to obtain compliance with these Standards and Specifications.

Construction Plan Requirements

Construction plans shall be checked for conformance with City minimum design standards prior to approval by
the City. This approval shall be for conformance to City design standards and other requirements; engineering
and landscaping design or needs shall remain the responsibility of the professional design engineer or
landscape professional. Construction plans and all required reports shall be submitted in an electronic format to
the Development Engineering Manager for review. The drawings shall be submitted in “pdf’ format. Once all
review comments have been addressed and the plans are final, four (4) sets of plans, signed and sealed by a
professional engineer, or as appropriate by a landscape architect, shall be submitted and retained. One (1) set
of construction plans shall be 22" x 34" in size and three (3) sets shall be 11"x17” in size. The approval of all
required reports and construction plans is valid for one (1) year.
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A. General Requirements

1. Plans and specifications shall be drawn to scale and shall have sufficient clarity to indicate the
location, nature, and extent of the work proposed and show in detail that it shall conform to the
provisions of these Standards and Specifications and all relevant laws, ordinance, rules and
regulations.

2. The following items shall be shown on all plans:

a. Cover Sheet, including Title Block (lower right-hand corner preferred).

b.  Scale (1"=50" horizontal and 1"=5' vertical for plans and profiles are a minimum).

c. Legend including all line types and symbols

d. Revision number and date.

e. Name of professional engineer or landscape architect and firm.

f.  Professional engineer's (PE) number, signature, landscape architect as applicable, and stamp

g. Drawing number(s)

h.  Statement: "Work shall be constructed to City of Thornton Standards and Specifications.
This approval is for conformance to these Standards and Specifications and other City

requirements. The design and concept remains the responsibility of the professional engineer or
landscape professional.”

B. General Notes:

The contractor shall be solely and completely responsible for conditions at and adjacent to the job site;
including, safety of persons and property during the performance of work. This requirement shall apply
continuously and not be limited to normal working hours. The City construction review of the contractor's
performance is not intended to include review of the adequacy of the contractor's safety measures in, on,
or near the construction site.

The type, size, location, and number of all known underground utilities are approximate when shown on
the drawings. It shall be the responsibility of the contractor to verify the existence and location of all
underground utilities along the route of the work. Location of existing utilities shall be verified by contractor
prior to date of construction. For information contact: Utility Notification Center of Colorado (UNCC) — 1-
800-922-1987. It is the Contractor’s responsibility to field verify size and horizontal and vertical locations of
existing facilities prior to construction and notify the City of any discrepancies.

Materials and workmanship shall conform to the City of Thornton Standards and Specifications for the
Design and Construction of Public and Private Improvements and work shall be subject to inspection and
approval by authorized City of Thornton personnel.

All trenches shall be adequately supported and the safety of workers provided for as required by the most
recent Occupational Safety and Health Administration (OSHA) "Safety and Health Regulations for
Construction." These regulations are described in Subpart P, Part 1926 of the Code of Federal
Regulations. Sheeting and shoring shall be utilized where necessary to prevent any excessive widening or
sloughing of the trench which may be detrimental to human safety, to the pipe being placed, to trees, or to
any existing structure where excavations are made under severe water conditions. The contractor may be
required to use an approved piling instead of sheeting and shoring.

The Contractor shall furnish the engineer the "as constructed" locations of facilities installed and, this in
turn, shall be submitted to the City of Thornton on as-built mylar drawings and electronic files prepared by
the Engineer.

The Contractor shall be responsible for cleaning nearby public streets of mud or debris due to construction
activity initiated by said contractor on a daily basis or as otherwise directed by authorized City personnel.

Prior to the beginning of work, a preconstruction conference shall be held between the City, the
Responsible Party who is scheduled to perform the work, the designated on-site field representative, the
consulting engineer or landscape professional, and any other entities involved in the construction.

Development phasing of any project must be shown on the construction plans and made a part of the
application procedure. No phasing shall be permitted unless this requirement has been adhered to.
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No work shall begin until the installing Responsible Party is in possession of an approved set of plans and
the City of Thornton Standards and Specifications for the Design and Construction of Public and Private
Improvements, and all necessary permits for the Improvements has been issued by the City. Development
Engineering's approval shall be for general conformity to the utility specifications and shall not constitute
blanket approval of all dimensions, quantities and details of the material or equipment shown. Nor shall
such approval relieve the Responsible Party, consulting engineer, or landscape architect of their
responsibility for errors contained in the drawings. A copy of the approved plans and all permits shall be
onsite at all times.

The Responsible Party shall furnish reasonable aid and assistance required by Development Engineering
for the proper examination of the materials and work. Work shall be performed in accordance with
accepted workmanship practices and the City of Thornton Standards and Specifications for the Design and
Construction of Public and Private Improvements. Any work not accepted by Development Engineering
shall be redone until compliance with these standards is achieved. Instructions given by Development
Engineering relating to quality of materials and workmanship must be obeyed at once by the Responsible
Party. Development Engineering shall not supervise set out work, or give line and grade stakes.

The materials used in projects shall be new and subject to the inspection and approval of the Inspector at
all times. The Inspector has the right to perform any testing deemed necessary to ensure compliance of
the material with these standards. No material shall be used before being inspected and approved by the
Inspector. Failure or neglect on the part of the Inspector to condemn or reject inferior materials or work
shall not be construed to imply their acceptance should their inferiority become evident at any time prior to
final acceptance of the work. Inspectors have the authority to reject defective or inferior materials and/or
defective workmanship and to suspend work until such time as the Responsible Party shall correct the
discrepancies in question.

Whenever defective materials and work are rejected, the Responsible Party shall promptly remove such
defective materials and construction from the job site and replace all defective portions to the satisfaction
of Development Engineering. In the event the Responsible Party fails to remove rejected items from the
job site within a reasonable length of time, Development Engineering may arrange for such removal at the
expense of the Responsible Party.

Inspection shall not relieve the Responsible Party from any obligation to perform the work strictly in
accordance with the plans and specifications or any modifications thereof. Work not so constructed shall
be removed and corrected by the Responsible Party at his sole expense, whenever so ordered by
Development Engineering, without reference to any previous error or oversight in inspection.

Except in cases of emergency, maintenance, or protection of work already completed, no work shall be
allowed between the hours of 7 p.m. and 7 a.m.; nor on Saturday, Sunday, or legal holidays unless
approved by Development Engineering in each case. When any inspector is required to work outside the
hours of 7 a.m. to 4 p.m. on regular City business days, overtime shall be charged to the Responsible
Party. However, such Inspectors shall remain employees of the City for all purposes. Requests for
overtime shall be made to Development Engineering at least 48 hours in advance. Payment for such
overtime work shall be made to the City prior to final acceptance.

In the event one or more inspectors representing private consulting engineering firms are also inspecting a
project along with Development Engineering, the instructions given by Development Engineering shall
prevail in the event of conflicting instructions.

The work shall be surveyed and staked under the supervision of a licensed Land Surveyor in accordance
with the approved plans.

If irrigation ditches are involved, an approval block for the ditch company shall be provided.

If a foundation underdrain system is installed in the public right-of-way, the following statement shall be
included in the as-built drawings:

“The foundation underdrain system is the responsibility of the owner/developer or its assigns. The
City is not responsible for the maintenance or repair of said system.”

Construction shall adhere to the following sequence unless otherwise specified by the Development
Engineering Manager: Sanitary sewer installation, water main installation, curb and gutter installation,
water service installation.

Compaction of all trenches must be attained and compaction test results submitted to the engineer and the
City of Thornton prior to final acceptance.

All work, including correction work, shall be inspected by a City Representative who shall have the
authority to halt construction when standard construction practices are not being adhered to.
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Developer and builder shall regularly patrol the public lands adjacent to the development to remove
construction debris and keep the site clean and safe.

All site grading (excavation, embankment, and compaction) shall conform to the recommendations of the
latest soils investigation for this property and shall further be in conformance with the City of Thornton
Standards and Specifications for the Design and Construction of Public and Private Improvements”, latest
edition. A CDPS General Permit for stormwater discharges associated with construction activities shall be
obtained prior to any grading being performed on sites one (1) acre or larger in size. These permits can be
obtained from the State Water Quality Control Division.

Natural vegetation shall be retained and protected wherever possible. Exposure of soil to erosion by
removal or disturbance of vegetation shall be limited to the area required for immediate construction
operation and for the shortest practical period of time.

Topsoil shall be stockpiled to the extent practicable on the site for use on areas to be revegetated. Any
and all stockpiles shall be located and and proper measures taken to control erosion and sediment
movement.

At all times, the property shall be maintained and/or watered to prevent wind-caused erosion. Earthwork
operations shall be discontinued when dust significantly impacts adjacent property. If earthwork is
complete or discontinued and dust from the site continues to create problems, the owner/developer shall
immediately institute mitigative measures and shall correct damage to adjacent property.

Permanent slopes shall not exceed 4:1 (H:V) in areas to be seeded or sodded. Retaining walls shall be
reviewed and approved by separate application to the Development Engineering Division.

This erosion and sediment control plan has been submitted to the City of Thornton and is in general
conformance with the City’s erosion control standards. Additional erosion and sediment control measure
may be required of the owner and his or her agents due to unforeseen erosion problem or if the proposed
erosion control measures do not function as intended. The requirements of this erosion control plan and
the obligation of the landowner shall run with the land until such time as the erosion control plan is properly
completed, officially modified, or voided.

Installation of water mains shall not be permitted until all compaction results for sanitary sewers have been
submitted to and approved by the City, all design slopes for sanitary sewer installations have been verified
and approved by the City, and all applicable testing procedures have been conducted and approved in
writing.

New water mains 12 inches or less shall be AWWA Standard C-900-07 PVC DR -25 pressure pipe. Water
mains larger than 12 inches shall meet AWWA C-905 PVC DR-21 or DR-18 as determined by the
Development Engineering Manager. Hydrant leads shall only be DIP.

Water mains shall be laid in conformance with the latest edition of the City of Thornton Standards and
Specifications for the Design and Construction of Public and Private Improvements and shall be subject to
City inspection and approval.

Fire hydrants shall be limited to the following manufacturers only and shall be painted according to the
latest edition of the City of Thornton Standards and Specifications for the Design and Construction of
Public and Private Improvements prior to acceptance.

Mueller Company — 5-1/4" Super Centurion
Waterous Company - Model WB-250-Pacer

There shall be a minimum of four and one half (4.5) feet of cover from finished grade to the top of
waterlines.

Bedding and backfill materials for both water and sewer shall conform to the latest edition of the City of
Thornton Standards and Specifications for the Design and Construction of Public and Private

Improvements.

Thrustblocks shall be placed at fittings, tees, bends, crosses, plugs, etc., in accordance with the latest
edition of the City of Thornton Standards and Specifications for the Design and Construction of Public and
Private Improvements.

In all cases, 10 feet of horizontal distance, as measured from edge of pipe to edge of pipe, shall be
maintained between water and any sanitary or storm sewer.

Contractor shall notify all residents and/or businesses in writing 48 hours prior to any shut-off in service.
The notices must have contractor's phone number and name of contact person, and emergency phone
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number for after hours calls. All shut-off's must be approved by the City’s Infrastructure Department, and
City valves and appurtenances shall be operated by City personnel, unless written permission is given
otherwise.

Rim elevations of manhole shown on the plan and profile sheets are approximate only and are not to be
taken as final elevations. The pipeline contractor should allow approximately the top one (1) foot of rim
elevation to be adjusted either up or down in order to match final pavement elevation. The maximum
adjustment to final grade is 12 inches with concrete rings.

During construction, care must be taken to avoid any ground water, storm water, construction debris, soil,
or any other foreign materials from entering any active City of Thornton sewer. The use of the sanitary
sewer system for the purposes of dewatering is strictly prohibited.

All construction activities dewatering must comply with the State of Colorado permitting process for
“Stormwater Discharges Associated With Construction Activity.” For information, please contact Colorado
Department of Health, Water Quality Control Division.

After any overlay of an existing roadway, where City utilities are present, the Developer shall open all
manholes and valve boxes following the paving operation to ensure that manhole and valves were not
paved over nor filled with asphalt.

When an existing asphalt street is cut, the street must be restored to a condition equal to or better than its
original condition. The existing street condition shall be documented by the City of Thornton's Construction
Inspector before any cuts are made. Patching shall be done in conformance with the City of Thornton
Standards and Specifications for the Design and Construction of Public and Private Improvements. The
finished patch shall blend smoothly into the existing surface. All large patches shall be paved with an
asphalt lay-down machine. In streets where more than one cut is made, an overlay of the entire street
width, including the patched areas, may be required. The determination of need for a complete overlay
shall be made by the Development Engineering Manager.

Paving shall not start until a Geotechnical Report and Pavement Design have been approved by the City
of Thornton's Development Engineering Division and Subgrade Compaction Test and Proof Roll have
been performed and the results have met with the approval of the City of Thornton. The pavement design
report must be submitted three (3) weeks prior to the anticipated date of paving.

All damaged existing curb, gutter, and sidewalk shall be repaired prior to acceptance of completed
improvements.

All curb returns within public right-of-way shall be constructed with sidewalk ramps in accordance with the
City of Thornton Standards and Specifications for the Design and Construction of Public and Private
Improvements. All sidewalk ramps shall include a truncated dome detectable warning pattern as shown on
the detail sheets.

The contractor shall provide, erect and maintain proper traffic control devices until the site is open to traffic.
The Contractor shall submit a traffic control plan to the City of Thornton for approval prior to construction.

Repair of any damage to existing improvements or landscaping is the responsibility of the contractor.
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C. Plan Details
1.  Key Map
2. Legend of symbols
3. North arrow, pointed to the top of the page, or to the right side of the page
4.  Property lines - Indicate lots with lot number and block number to be served by solid lines
5. Survey monuments
6. Ownership or subdivision information
7.  Street names, ROW, and easements with width dimensions

8. The location of existing utility lines - water, gas, telephone, storm drain, irrigation ditches, sanitary
sewers, and other pertinent details, such as houses, curbs, water courses, cable television, etc.

9.  Vicinity map
10. All bench marks
D. Profile Details
1. Vertical and horizontal grids with scales and stationing.
2. Ground surface existing (dashed) and proposed (solid)
a. Existing utility lines
b.  Bench marks (City of Thornton 88 datum) and project bench mark noted
c. Existing manhole inverts and rim elevations
E. Overall Utility Plan (Single Sheet)
F.  Water Supply Construction Plan

In addition to the above general plan and profile details, all water supply construction plans shall include
the following items:

1.  Proposed water mains (Include Profile):
a. Size
b. Length
c. Materials, types of joints, and proposed depth

d. Location dimensions. Other information including elevation top of valve nut, rim elevation of
valve box, meter box, etc. may be required.

2.  Fittings (size and type), for example:
a. Tees
b. Crosses
c. Reducers
d. Bends
e. Plugs
f.  Blow-offs
g. Kickblocks

3. Valves (size and type)
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4. Fire Hydrants
5. Irrigation tap locations and meter sizes with spot elevations.

6. Plan, profile, and complete details for off site transmission mains, pump stations, valves, vaults,
tanks, service locations, etc.

7. Complete material list included in drawings

8. Crossings (clearance, show sleeving, if needed) Details

9. Detail Sheets with all pertinent City of Thornton Details
G. Sanitary Sewer Construction Plan

In addition to the general plan and profile details, sanitary sewer construction plans shall include the
following:

1. Proposed sanitary sewers (Profile Sheets):
a. Diameters
b.  Materials and types of joints
c. Gradients
d. Length between manholes
2.  Proposed manholes and cleanouts:
a. Stationing and other number designation
b.  Elevation of inverts in and out of manhole
c. Elevation of manhole rim
3. Location control dimension
4.  Manhole stub-outs
5. Proposed future extensions
6. Proposed wye and riser connection for services
7. Proposed service connections or stub-ins
8. Proposed underdrain
9. Proposed concrete encasement
10. Proposed cutoff walls
H. Storm Drainage Construction Plan

In addition to the above general plan and profile details, storm drainage construction plans shall include
the following:

1. Drainage area plan; an overall plan of the area under study showing:
a. North arrow
b.  Contours (maximum two (2) foot intervals) on site and off site
c. Location and elevation of City or USGS bench marks
d. USGS datum

e. Property lines
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Boundary lines (counties, districts, tributary area, etc.)
g. Streets and street names and approximate grades

h.  Subdivision (name and location by section)

i Existing irrigation ditches

j- Existing drainage ways including gutter flow directions
k.  Drainage sub-area boundaries

. Easements required

m. Proposed curbs and gutters and gutter flow directions
n. Proposed cross pans and flow directions

o. Proposed piping and open drainage ways

p. Flow volumes for the five (5) year and 100 year storm runoff conditions. (Identify at inlets and
outfalls)

g. Path of 100 year storm runoff flows delineated

r.  Critical minimum finished floor elevations for protection from 100 year runoff
s.  Proposed inlet locations and inlet sizes

t.  Floodplain information, indicating land in floodplain, and land not in floodplain
u. Path of the emergency overflow spillway

v.  High water line and overland flow path for all inlets in sags and for all culverts under inlet control
conditions

w. Area grading plans for final stage
x.  Plant material protection plan
2. Proposed pipes
a. Plan showing stationing
b.  Profile (include 5 and 100 year HGLs)
c. Size, lengths between manholes, and type material
d. Grades, capacity
e. Inlet and outlet details
f.  Manhole details (station number and invert elevations)
g. Typical bedding detail
3. Proposed open channels and detention facilities
a. Plan showing stationing
b.  Profile (include the 5 and 100 year HGLs)
c. Grades and capacities
d. Typical cross sections for both channels and ponds
e. Lining details

4. Proposed special structures (manholes, headwalls, trash racks, etc.)
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5.

a. Plan

b.  Elevation

c. Details of design and appurtenances
Retaining Walls

a. Retaining walls equal to or greater than four (4) feet are required to be designed and stamped by
a registered professional engineer and must be approved and permitted through the City.

b.  Retaining walls must have sufficient resistance against overturning and sliding, and they must
possess adequate structural strength against bending outward.

c. The retaining wall submittal package shall be in accordance with the following outline and
contain the applicable information listed:

i Plans
ii. Spot elevations

iiil. All proposed retaining walls should show top and bottom of wall elevations every 10 feet
or on both sides of a step

iv. Sections

V. Details to include geofabric, drainage, foundation, etc.

Vi. Calculations

Vii. A Geotechnical Report — type of soils, specific weight, allowable bearing pressure, etc.
viii. Loading diagram - include surcharge loads and slopes

ix. Factor of Safety against overturning shall be a minimum of 1.5 for granular soils (i.e.

sand) and 2 for cohesive soils (i.e. clay)

X. Factor of Safety against sliding shall be a minimum of 2 which includes the passive
resultant.

Xi. For multiple tiered walls loads from upper wall need to be applied to the lower wall. In
addition, the walls need to be analyzed as a single unit for bearing failure and slope
stability.

. Storm Water Management Plan (SWMP)

1.

Pursuant to City’s authority through Ordinance No. 2935 and the MS4 permit from the CDPHE,
WQCD, through the MS4 permit issued to the City, requires the City to control and reduce the
discharge of pollutants to protect stormwater quality and to satisfy the appropriate water quality
requirements of the Colorado Water Quality Control Act and the Colorado Discharge Permit
Regulations (Colorado Regulation 61). The MS4 permit requires the implementation of a program to
reduce the discharge from public and private construction sites.

All new development and redevelopment projects are required to develop and implement a SWMP to
reduce and ensure that BMP’s are in place to prevent or minimize pollutants in stormwater runoff from
construction activities that disturb one or more acres; or less than one acre if part of a larger common
plan of development or sale that discharge storm water into the City’s storm water system.
Stormwater Management analysis and design shall meet or exceed these Standards and
Specifications which were developed to support and supplement the policies and standards set forth
by the Colorado Department of Public Health and Environment (CDPHE) and Urban Drainage Flood
Control District (UDFCD). Policies and technical criteria not specifically addressed in this document
shall follow the provisions of the CDPHE Colorado Water Quality Control Division (CWQCD) and the
Criteria Manual (UDFCD Manual). The Responsible Party is also referred to the Colorado
Department of Transportation's Standard Plans ("M-Standards") for additional design details not
covered in these Standards and Specifications or the UDFCD Manual.

Development or redevelopment projects which disturb one (1) or more acres will require both
sediment and erosion control plans and a CDPS General Permit for stormwater discharges
associated with construction activities at least 10 calendar days prior to the commencement of
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construction activities. In fill lots or sites less than one acre of disturbance will require a sediment and
erosion control plan.

The SWMP shall follow all the applicable requirements defined in the CDPS General Permit for
Stormwater Discharges Associated with Construction Activity (Permit No. COR-30000) section “C.
Stormwater Management Plan (SWMP) — Contents”.

Site Description

Site Map

Stormwater Management Controls

Final Stabilization and Long-term Stormwater Management
Inspection and Maintenance

abrwb=

The SWMP shall contain a bar scale schedule of the earth disturbing activities for the construction
site (in monthly increments). Major earth-disturbing activities and stabilization measures should be
included.

The SWMP shall delineate the limits of disturbance for the project site including all earth disturbing
activities, staging areas, and construction exits.

The SWMP shall be shown in a minimum of two (2) phases. Phase | shall show the existing
conditions of the site with the initial BMP’s required for construction. Phase Il shall show the proposed
conditions of the site with the BMP’s required for stabilization. For complex projects, additional
phases may be added to properly manage the stormwater.

Permit Coverage

A. The Owner/Contractor is responsible for obtaining a permit from the CDPHE at least 10 calendar
days prior to the commencement of construction activities for any earth disturbance of one (1)
acre or greater. The Owner/Contractor shall provide the City with a copy of permit prior to
receiving a grading/construction permit. The Owner/Contractor is responsible for all fees
associated with the permit.

B. If the Owner/Contractor transfers responsibility for stormwater discharges to another entity, a
notice of transfer and acceptance of terms form shall be submitted to the CDPHE and a copy to

the City.

C. If the Owner/Contractor no longer has control of a specific portion of a permitted site and wishes
to transfer coverage of that portion of site to another, the Owner/Contractor shall submit a notice
of reassignment of permit coverage form to the CDPHE and a copy to the City.

D. The Owner/Contractor is responsible for submitting an inactivation notice form to the CDPHE
when the site has been finally stabilized in accordance with the SWMP. A copy of the
inactivation notice shall also be submitted to the City.

J. Erosion Control Plans

1.

The erosion control plans shall complement the phases described in the SWMP. At a minimum the
erosion control plan phase | shall show the existing conditions of the site with the initial BMPs
required before site disturbance begins. Phase |l shall show the proposed conditions of the site with
the BMP’s required for final stabilization. For complex projects, additional phases may be added to
properly manage stormwater runoff.

All erosion control BMP details shall conform to the latest edition of the City of Thornton Standards
and Specifications, UDFCD Volume Ill or CDOT M-Standards.

BMPs shall be installed before any earth disturbing activities commence.

Stormwater discharges from construction activities shall not cause, have the reasonable potential to
cause, or measurably contribute to an exceedance of any water quality standard.

Construction shall be phased in a manner to limit earth disturbing activities (i.e. the entire project site
should not be disturbed if construction will only be occurring in one particular section).

Sediment caused by accelerated soil erosion shall be removed from runoff water before it leaves the
construction site.

Bulk storage structures for petroleum products and any other chemicals shall have secondary

containment or equivalent protection to contain all spills and prevent any spilled material from
entering State waters.
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10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

A copy of the SWMP and site maps must be available at all times on the construction site unless
otherwise approved by CDPHE or the City.

The SWMP and site maps shall be continuously updated to reflect new or revised BMPs due to
changes in design, construction, operation, or maintenance of the construction site. Updates must be
made within 72 hours following the change in BMPs.

The Responsible Party shall inspect the construction site (including all BMPs, storage containers, and
construction equipment) a minimum of every 14 calendar days and within 24 hours after a
precipitation event or snow melt that cause’s surface erosion. Inspections shall continue until an
Inactivation Notice is filed with CDPHE and copied to the City.

The Responsible Party shall keep a record of all inspections on site and available for review by
CDPHE or City staff. Inspection reports must identify any incidents of noncompliance with the terms
and conditions of the Permit.

BMPs requiring maintenance or adjustment shall be repaired immediately after observation of the
failing BMP.

For all instances of noncompliance based on environmental hazards and chemical spills and
releases, all needed information must be provided orally to CDPHE spill reporting line (24-hour
number for environmental hazards and chemical spills and releases: 1-877-518-5608) within 24 hours
from the time the Owner/Contractor comes aware of the circumstances.

Straw bales shall not be used for primary erosion or sediment control (i.e. straw bales may be used
for reinforcement behind another BMP such as silt fence).

BMPs intended for sheet flow sediment runoff shall be placed parallel to the slope.

All BMPs shall be cleaned when sediment levels accumulate to half the design of the BMP unless
otherwise specified.

A vehicle tracking pad shall be placed at all exits from the site to prevent track-out onto City streets. If
track-out does occur, the Owner/Contractor shall immediately sweep the street of debris. Recycled
crushed concrete or asphalt shall not be used for vehicle tracking pads.

All sediment collected in BMPs shall be removed upon at the reques of the Development Engineering
Manager and prior to initial acceptance.

Permanent erosion control measures for slopes, channels, ditches, or any disturbed land area shall
be completed within 14 calendar days after final grading or the final earth disturbance has been
completed. When it is not possible to permanently stabilize a disturbed area after an earth
disturbance has been completed or where significant earth disturbance activity ceases, temporary soil
erosion control measures shall be implemented within 14 calendar days. Temporary erosion control
measures shall be maintained until permanent soil erosion measures are implemented.

Final stabilization has been achieved when all earth disturbing activities at the site have been
completed, and uniform vegetative cover has been established with an individual plant density of at
least 70 % of pre-disturbance levels, or equivalent permanent, physical erosion reduction methods
have been employed.

All temporary BMPs shall be removed from the site upon final stabilization and submitting the
Inactivation Notice.

All site wastes (including trash and building materials) must be properly managed to prevent potential
pollution of State waters.

K.  Street Construction Plan

In addition to the above general plan and profile details, all street construction plans shall include the
following:

1.

2.

Existing irrigation ditches to be relocated, removed or piped.
Proposed curb, gutter, and sidewalk.
Proposed cross pans including flow direction.

Storm drainage facilities.
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10.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
22.
23.

24.

Location and elevation of City bench marks.

Horizontal curve data, with radii, tangents, PC, PI, and PT.

Typical section of street construction showing structure and dimensions.
Stations and elevations of radius points (back of curb).

Proposed profile of center lines, top of curb, flow lines, or back of sidewalk.
Stations, lengths, and elevations of vertical curve PC, PI, and PT.

% slope of tangent lines.

Limits of construction.

Show sufficient existing or future construction to assure continuity of construction.

Stations, details, and elevations of drainage facilities and other structures.
Street, park and trail lights, and underground service cable locations.
Complete material list.

High point, low point, K factor, and design speed for curve.

Medians.

Street, park, and trail signage and pavement marking plan.

Underpasses.

Intersection detail drawings may be required by the Development Engineering
Traffic Signal Modification Plans at 1” = 20’ or larger scale.

Traffic Signal design plans, if required by the City, at 1” = 20’ or larger scale.

L. lIrrigation Plan

1.

2.

10.

1.

12.

Existing irrigation, graphically distinguished from proposed irrigation.

Revised: October 2012

Manager.

Improvements or site conditions that will materially affect the successful operation of the system, such

as buildings, sidewalks, slopes, swales, plant groupings, ditches, etc.

Point of connection and size of tap and meter.

Irrigation material schedule including pipe type and size, head type, arc and nozzle, valve type and

size, etc.

Trench depth schedule from top of pipe.

Standard City meter detail.

Label size of all pipe on plan.

Indication at each zone valve of zone number, valve size, and gpm.

All miscellaneous details required to construct the system.

Irrigation schedule on plans demonstrating ability of system to comply with these Standards and

Plan and details for a physical delineation between privately maintained landscaping and City
maintained landscaping. The delineation may be a fence, wall, mow strip, or planter as approved by

the Development Engineering Manager.

Existing and design water pressure.
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13. Confirmation that system provides head to head coverage.
14. Turf and planting beds irrigated with different zones.
15. Pressure loss calculation sheet.
M. Park Construction and City-Maintained Landscape Plan
1. Scale 1"=30" minimum.
2. Existing and proposed (design) contours maximum of two (2) foot intervals, including spot elevations.

3. Existing plant material, including material to be removed and plant material protection zone, if
applicable, noting methods of protection. Indicate size and species.

4. Plant material schedule indicating graphic representation, alphabetized common name and botanical
name including: genus, species, variety or cultivar, size, quantity, and plant material totals.

5.  Proposed plant material shown at mature size. Plants with one (1) irrigation zone shall have similar
water demand requirements.

6.  All miscellaneous improvements and appurtenances including playgrounds, sidewalks, drives, curbs,
manholes, parking lots, etc.

7. All existing and proposed miscellaneous improvements and appurtenances including playgrounds,
sidewalks, hardscape play areas, trails, pavilions, site furniture, lighting including trail and street
lights, signage, drives, curbs, manholes, parking lots, berms, water features, etc.

8.  Graphic representation of all groundcover types (sod, seed, bedding plants, mulch, rock, etc.).

9.  All proposed retaining walls or slope retention methods.

10. Seed blend, amendment required, and application rate for all seeded areas.

11. Amount and type of soil amendment required for landscape areas not seeded.

12. Existing and proposed utility easements.

13. Sight triangles.

14. Recreation athletic facilities (such as softball, baseball, soccer, football, tennis, basketball, playground
equipment, etc,) shall be reviewed on a case by case basis and be approved by the City prior to

beginning any construction on the site. At a minimum, all such facilities plans shall meet the
requirements of section 800 of these Standards and Specifications.

15. Regional trail profiles and cross sections.

16. Listing of total linear footage of sidewalks and trail, square footage of all planting beds, square
footage of sod, and square footage of seeded areas.

17. Natural features relevant to the site.

18. All appropriate details.
Final Drainage Report
The purpose of the Final Drainage Report is to provide a detailed study and analysis of the proposed
development. It shall include calculations for all runoff and for all drainage structures of facilities within the
development. Also, any change to the Preliminary concept shall be presented.
The Final Drainage Report shall be submitted with the civil construction drawings for the site. The Final Report
(which updates the Preliminary Drainage Study) shall be reviewed with the submittal of the construction plans

and approved by the Development Engineering Manager prior to issuance of construction permit.

Reports shall be typed on 8-2 " x 11" paper and bound. The drawings, figures, charts, plates and/or tables
shall be bound with the report or included in a folder/pocket attached at the back of the report.

The report shall include a cover letter presenting the final design for review and shall be prepared by or under

the direction of an engineer licensed in Colorado. The report also shall contain a Responsible Party certification
sheet as follows:
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"(Name of Responsible Party) hereby certifies that the drainage facilities for (Name of Development) will
be constructed according to the design presented in this report. | understand that the City of Thornton
does not and shall not assume liability for the drainage facilities designed and/or certified by my engineer.
| understand that the City of Thornton reviews drainage plans but cannot, on behalf of (Name of
Development), guarantee that final drainage design review will absolve (Name of Responsible Party)
and/or their successors and/or assigns of future liability for improper design. | further understand that
approval of the Plat and/or Development Permit does not imply approval of my engineer's drainage
design."

Attest:
Name of Responsible Party

Notary Public Authorized Signature

"l hereby certify that this report (plan) for the final drainage design of (Name of Development) was
prepared by me (or under my direct supervision) in accordance with the provisions of the City of
Thornton Standards and Specifications for the Design and Construction of Public and Private
Improvements for the Responsible Parties thereof. | understand that the City of Thornton does not
and shall not assume liability for drainage facilities designed by others."

Registered Professional Engineer
State of Colorado No.
(Affix Seal)

The Final Drainage Report shall be prepared in accordance with the following outline. The report drawings shall
include the following:

A

Report Contents
The Report shall be in accordance with the following outline and contains the applicable information listed:
1.  General Location and Description
a. Location
i. ~ Township, range, section, one-quarter (%4) section.
ii.  Streets within and adjacent to the subdivision with ROW width shown.
iii.  Major drainageways, facilities, and easements within and adjacent to the site.
iv.  Names of surrounding developments.
b.  Description of Property
i. Areain acres.

i.  Ground cover (type of trees, shrubs, vegetation, general soil conditions, topography, and
slope).

iii.  Major drainageways.
iv.  General project description.
v. lrrigation facilities.
Vi. Proposed land use.
2. Drainage Basins and Sub-basins
a. Major Basin Description

i. (Reference to major drainageway planning studies such as flood hazard delineation
reports, major drainageway planning reports, and flood insurance rate maps.

ii.  Major basin drainage characteristics, existing, and planned land uses.
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iii.  Identification of irrigation facilities within the basin which will influence or be influenced by
the local drainage.

b.  Sub-Basin Description
i Discussion of historic drainage patterns of the property in question.

ii. Discussion of off-site drainage flow patterns and impact on development under existing and
fully developed basin conditions.

3. Drainage Design Criteria

a. Regulations: Discussion of the optional provisions selected or the deviation from the criteria, if
any, and its justification.

b. Development Criteria Reference and Constraints
i.  Discussion of previous drainage studies (i.e., project master plans) for the site in question
that influence or are influenced by the drainage design and how the plan will affect
drainage design for the site.

ii.  Discussion of the effects of adjacent drainage studies.

iii. Discussion of the drainage impact of site constraints such as streets, utilities, existing
structures, and development or site plan.

c. Hydrological Criteria
i.  ldentify design rainfall.
i.  Identify runoff calculation method.
iii.  ldentify detention discharge and storage calculation method.
iv.  Identify design storm recurrence intervals.

v. Discussion and justification of other criteria or calculation methods used that are not
presented in or referenced by the criteria.

d. Hydraulic Criteria
i.  ldentify various capacity references.

ii. Discussion of other drainage facility design criteria used that are not presented in the
criteria.

e. Variances from Criteria
i.  Identify provisions by section number for which a variance is requested.
i.  Provide justification for each variance requested.
4.  Wetland Mitigation and Preservation
5. Drainage Facility Design
a. General Concept
i.  Discussion of concept and typical drainage patterns.
ii.  Discussion of compliance with off-site runoff considerations.

iii.  Discussion of the content of tables, charts, figures, plates, or drawings presented in the
report.

iv. Discussion of anticipated and proposed drainage patterns.

v.  Rip Rap Details and Design
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b.  Specific Details
i Discussion of drainage problems encountered and solutions at specific design points.
ii.  Discussion of detention storage.
iii.  Discussion of maintenance access and aspects of the design.

iv.  Discussion of easements and tracts for drainage purposes, including the conditions and
limitations for use.

6. Conclusions
a. Compliance with Standards
i.  "Criteria".
ii.  "Major Drainageway Planning Studies".
iii. "UDFCD Manual".
b. Drainage Concept
i.  Effectiveness of drainage design to control damage from storm runoff.

ii. Influence of proposed development on the Major Drainageway Planning Studies
recommendation(s).

7. References
Reference criteria and technical information used.
8. Appendices
a. Hydrologic Computations
i.  Land use assumptions regarding adjacent properties.
i.  Initial and major storm runoff at specific design points.
iii.  Historic and fully developed runoff computations at specific design points.
iv.  Time of concentration and runoff coefficients for each basin.
b.  Hydraulic Computations
i.  Detention area/volume capacity and outlet capacity.
i.  Downstream/outfall system capacity to the Major Drainageway System.
iii.  Culvert capacities.

iv.  Storm sewer capacities including hydraulic grade lines (HGL), both 5 year and 100 year, for
culverts 18 inches and larger.

v.  Gutter capacity, including depth of flow during the major storm, as compared to allowable.
vi.  Storm inlet capacity, including inlet control rating, at connection to storm sewer.

vii.  Rip Rap design.

viii. ~ Open channel design.
ix.  Check and/or channel drop design.

Two (2) copies of the Final Drainage Report including the Final Drainage Plan shall be submitted to
the Development Engineering Manager for review.
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104.3

Final Utility Report

The purpose of the Final Utility Report is to provide a detailed study and analysis of the proposed development.
It shall include calculations for all sanitary sewage flows and all water systems demands and for all
appurtenances within the development. Also, any change to the Preliminary concept shall be presented.

The Final Utility Report shall be submitted with the civil construction drawings for the site. The Final Report
(which updates the Preliminary Utility Study) shall be reviewed with the submittal of the construction plans and
approved by the Development Engineering Manager prior to issuance of construction permit.

Reports shall be typed on 8-%2 " x 11" paper and bound. The drawings, figures, charts, plates, and/or tables
shall be bound with the report or included in a folder/pocket attached at the back of the report.

The report shall include a cover letter presenting the final design for review and shall be prepared by or under
the direction of an engineer licensed in Colorado. The report also shall contain a Responsible Party certification
sheet as follows:

"(Name of Responsible Party) hereby certifies that the sewer and water system for (Name of
Development) will be constructed according to the design presented in this report. | understand that the
City of Thornton does not and shall not assume liability for the sewer and water system designed and/or
certified by my engineer. | understand that the City of Thornton reviews utility plans but cannot, on behalf
of (Name of Development), guarantee that final utility design review will absolve (Name of Responsible
Party) and/or their successors and/or assigns of future liability for improper design. | further understand
that approval of the Plat and/or Development Permit does not imply approval of my engineer's utility

design."
Attest:
Name of Responsible Party
Notary Public Authorized Signature

"l hereby certify that this report (plan) for the Final Utility Design of (Name of Development) was
prepared by me (or under my direct supervision) in accordance with the provisions of the City of
Thornton Standards and Specifications for the Design and Construction of Public and Private
Improvements for the Responsible Parties thereof. | understand that the City of Thornton does not
and shall not assume liability for utilities designed by others."

Registered Professional Engineer
State of Colorado No.
(Affix Seal)

The Final Utility Report shall be prepared in accordance with the following outline. The report drawings shall
include the following:

A. Report Contents
The Report shall be in accordance with the following outline and contains the applicable information listed:
1.  General Location and Description
a. Location
i. Township, range, section, one-quarter (') section.
ii. Streets within and adjacent to the subdivision with ROW width shown.
iii. Major facilities and easements within and adjacent to the site.
iv. Names of surrounding developments.
b.  Description of Property
i. Areain acres.
ii. Ground cover (trees, shrubs, vegetation, general soil conditions, topography, and slope).

iii. Major drainage ways.

100-25



CITY OF THORNTON - Standards and Specifications Revised: October 2012

iv. General project description.

v. Proposed land use.

2. Basins and Pressure Zones

a. Major Basin Description

i. Reference to sewer master plan studies,reports for adjacent subdivisions, and the City Utility
Masterplan.

ii. Major basin characteristics, and existing and planned land uses.

3. Design Criteria

a. Regulations: Discussion of the optional provisions selected or the deviation from the criteria, if
any, and its justification.

b. Development Criteria Reference and Constraints

i. Discussion of previous utility studies (i.e., utility reports, project master plans, etc) for the site
in question that influence or are influenced by the design.

ii. Discussion of the effects of adjacent utility studies.

iii. Discussion of the impact of site constraints such as streets, other utilities, existing structures,
and development or site plan.

c. System Design Criteria
i. Refer to Section 200 and 300 for water and sanitary sewer design criteria.
ii. Provide all supporting calculations and information.

iii. Discussion and justification of other criteria or calculation methods used that are not
presented in or referenced by the criteria.

5. Conclusions

a. Compliance with Standards

6. References
Reference criteria and technical information used.

Two (2) copies of the Final Utility Report including the Final Utility Plan shall be submitted to the
Development Engineering Manager for review.

104.4 Traffic Impact and Access Study

A

Submittal Format

All reports shall be bound in an 8-%" x 11” folder and shall include the seal and signature of the
Professional Engineer registered in the State of Colorado who is responsible for the report contents. In
addition, all reports shall include the following statement:

“We acknowledge that the City of Thornton’s review of this study is only for general conformance with

submittal requirements, current design criteria, and standard engineering principles and practices. We are
also aware of the provisions of Section 18 of the City Code of the City of Thornton.”

Content

The following is the information that is required in a Traffic Impact and Access Study for each
development.

1. A cover letter identifying the traffic engineering consultant who completed the report and for what
development.
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2. Background information

a.

C.

d.

Description of development location with adjacent roadway characteristics (i.e. speed limit, cross
section, exiting accesses, level of service, etc). Provide site drawing as part of report.

Copy of the applicable sections of Transportation Plan with development location shown. The
engineer shall include a comparison of the transportation plan to the report’s projections.

Proposed types of development land use for the site.

The building site layout with square footage for each type of proposed land use.

3. General existing traffic conditions

a.

b.

f.

Include roadway classifications.

Existing traffic volumes on adjacent streets. Include 24-hour count data in appendix of report.
Count data shall be reported in 15-minute increments.

If appropriate, turning movement counts during the morning, noon, and evening peak hours.

Description of the existing roadway and intersection configurations including number of lanes,
existing speed limit, and lane designations.

If appropriate, data on the gaps in traffic for pedestrians and the number of pedestrians in the
peak hour.

Level-of-service analysis of existing conditions per the Highway Capacity Manual, latest edition.

4. Development site characteristic

a.

b.

Location of all existing and proposed accesses, including geometric layout.

Trip generation rates, both daily and peak hour, used per |.T.E. Trip Generation Manual or other
sources identified and provided as backup.

Distribution of generated traffic, both daily and peak hour on, to the adjacent streets. Distribution
method(s) used. Recommend discussing distribution with Development Engineering prior to
submitting Traffic Study.

List all assumptions used in the distribution of generated traffic loading.

Also to be included for review is the parking layout, loading area location, and all proposed fire
lanes.

A comparison of trip generation rates, both daily and peak hour in existing and proposed zoning
or land use (if applicable).

5.  Traffic Assignments and Off-Site Traffic Analysis

Analysis of traffic assignments and assumptions made.

Tables of existing peak hour traffic on adjacent streets, traffic developed by site during the
streets’ peak hour, and resulting peak hour with development. This is to include any
development that is currently under review by the City or construction within one (1) mile radius
of the proposed development.

List all intersections that will need to be or could be signalized with the proposed development at
the first phase or in the future. Supporting analysis, per the latest edition of the MUTCD, shall
be included.

If appropriate, traffic signal progression by analysis of existing streets and the impact by the
proposed access(es). Existing signal timing shall be utilized as a base for the analysis.

City of Thornton is the local authority for the Colorado Department of Transportation Access
Code and Permitting process.

Critical lanes and intersection analysis for all intersections adjacent to the development that are
major collectors and arterials.
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6.

7.

g. Level-of-service analysis per the Highway Capacity Manual, latest edition, of all adjacent
intersections based on existing volumes combined with volumes generated by the development
and anticipated future volumes at intersections combined with anticipated future volumes
generated by the development.

Additional Study Requirements

a. Conduct all analysis as outlined by the City for inclusion in the report.

Summary of Report Findings and Recommendations

a. List all intersections that will need to be or could be signalized with this development currently or
within 20 years from the start of the development.

b. List all proposed intersection configurations for existing intersections to be modified and for
proposed new intersections.

c. List all proposed lanes for existing streets to be modified and for proposed new streets.

d. If any of the requirements of the traffic report are more stringent than these Standards and
Specifications, the report shall govern.

105 PERMITS AND INSPECTIONS

105.1 Construction Permits

A. Application for Permit

1.

Applicants shall complete an application for a construction permit. Each application shall:

a. Describe the land on which the proposed work is to be done, by legal description, street
address, or similar description that shall readily identify and definitely locate the proposed work
location.

b. Be accompanied by approved construction plans, diagrams, computations, and specifications,
and other data as required by these Standards and Specifications.

c. State the valuation of the work to be performed.

d. Be signed by the applicant, or an authorized agent, who may be required to submit evidence to
indicate such authority. The permit shall not be changed, modified, or altered without
authorization from Development Engineering, and all work shall be done in conformance with the
approved plans.

e. Provide a plan for removal of prairie dogs that currently inhabit the site. The plan shall conform
to the policies adopted by the City of Thornton.

f.  Provide a copy of the approved State discharge permit, proof of application for a State
Discharge Permit, or proof that a permit is not required.

B. Construction Permit Issuance

1.

The issuing and granting of a construction permit shall not be construed to be a permit for, or an
approval of, any violation of any of the provisions of these Standards and Specifications or of any
regulations of the City. No permit presuming to give authority to violate or cancel the provisions of
these Standards and Specifications shall be valid.

The issuing of a construction permit based on approved construction plans, specifications, or other
data shall not prevent the Development Engineering Manager from requiring the correction of errors
in said plans, specifications, and other data, or from stopping construction operations which are in
violation of these Standards and Specifications or any other regulations of this jurisdiction.

C. Permit Expiration

1.

Every construction permit issued by the City under the provisions of this section shall expire if the
work authorized by such a permit is not substantially begun within one (1) year from the date of the
permit or if the construction of work authorized by the permit is suspended or abandoned for a period
of 180 days at any time after the work is begun. Before such work can be resumed, a new
construction permit shall be issued and full permit fees shall be paid, unless no changes have been
made or required by the Development Engineering Manager from the originally approved plans. In
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this case, permit fees shall only be paid to cover the difference in the cost of the improvements from
the original date of the permit compared to the new permit.

2. Any permitee holding an unexpired construction permit may apply for an extension of the time within
which work may begin under that permit if the permitee is unable to begin work within the time
required by this section for good cause, and that the cause is acceptable to the Development
Engineering Manager. The Development Engineering Manager may extend the time for action by the
permitee for a period not exceeding one (1) year upon written request by the permitee, showing that
circumstances beyond the control of the permitee have prevented action from being taken. No permit
shall be extended more than one (1) time. In order to renew action on an expired construction permit
the permitee shall pay a new, full permit fee.

Construction Permit Suspension or Revocation

The Development Engineering Manager may suspend or revoke any permit, in writing, issued under the
provisions of these Standards and Specifications whenever the permit is issued in error or on the basis of
incorrect information supplied by the applicant or whenever such permit may have been issued in violation
of any ordinance or regulation of any of the provisions of these Standards and Specifications. In the event
a permit is suspended or revoked, no refund of permit fees shall be made.

105.2 Fees, and Material Sales and Use Tax

A

Plan Review, Inspection Fees, and Material Sales and Use Tax

Plan review, inspection fees, and material sales and use tax shall be paid in full prior to the issuance of a
construction permit by Development Engineering. The fees and taxes shall be in accordance with the
City’s Code.

Investigation Fees (Working without a Permit)

1. Whenever any work for which a permit is required by these Standards and Specifications has begun
without the required permit having been obtained, a special investigation shall be made before a
permit may be issued for such work. All work shall cease immediately upon written notice by the
Development Engineering Manager.

2. An investigation fee shall be collected whether or not a permit is then or subsequently issued. The
investigation fee shall be as determined by the City. The payment of such investigation fees shall not
exempt any person from compliance with all other provisions of these Standards and Specifications
nor from any penalty prescribed by law.

Fee Refunds

1. The Development Engineering Manager may authorize the refunding of any fee which was
erroneously paid, collected, or when no work has been done under a public improvement permit
issued in accordance with these procedures.

2. The Development Engineering Manager shall not refund any fee except upon written application filed
by the original permitee. The written application must be filed not later than 180 days after the date of
the fee payment.

105.3 Improvements Required and Security

A

Improvements

The Responsible Party shall provide applicable performance surety requirements as set forth in these
Standards and Specifications and/or any other applicable agreement for construction of all improvements, both
public and private governed by these Standards and Specifications. The construction and installation of the
improvements shall be in accordance with the standard construction plans for construction of all improvements
and these Standards and Specifications. A schedule of the estimated costs of the improvements, as approved
by the City, shall be provided for establishing surety estimates. The construction plans are intended to
represent the improvements set forth in the cost estimate. If there is a conflict between the cost estimate and
the construction plans stamped as approved by the City, the construction plans shall govern. It shall be the
responsibility of the responsible party at its sole cost and expense to design, construct and install such
improvements for initial acceptance by the City and repair and maintain such improvements until final
acceptance by the City. The responsible party shall, at all times, promptly make payments in all amounts due
to persons supplying labor, materials and services in connection with construction of the improvements
identified in the approved construction plans, and to persons who may otherwise be entitied to assert a lien
against the property by virtue of state law.

Security for Improvements
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105.4

The Responsible Party’s obligation to provide the Improvements as identified in the approved construction
drawings and as required by any applicable agreements shall be secured by a Performance Guarantee or
Building Permit Restriction as identified herein.

Performance Guarantee

1. The Responsible Party shall obtain a Performance Guarantee which shall be furnished to the City
prior to the issuance of any construction permit by payment of cash, a cashier’s check, an irrevocable
letter of credit, assignment of funds, or a performance bond, or approved equivalent as determined by
the Development Engineering Manager.

2. The type of performance guarantee chosen by the Responsible Party shall be in a form and substance
acceptable to the City ,but in no event shall it be less than 100% of the total estimated costs of the
Improvements except as provided in paragraphs 3 and 4 of this Subsection. In addition, any
Improvements within existing improved rights-of-way require a security deposit in accordance with
Section 2-272.1V (c) of the Code.

3. The performance guarantee for commercial development under 20 acres shall be furnished to the City,
prior to the issuance of a construction permit, as cash, a cashier's check, a performance bond or an
irrevocable letter of credit in an amount equal to $25,000 + $1,000 per acre or a letter of credit for 100% of
the value of proposed Public Improvements within City right-of-way, whichever is greater.

4. If, at any time prior to the City’'s acceptance of the Improvements, the Performance Guarantee expires or
the entity issuing the Performance Guarantee becomes non-qualifying, or the estimated cost of
Improvements is reasonably determined by the City to be greater than the amount of the security
provided, then the City shall furnish the Responsible Party with written notice of such condition, and
within 15 days of receipt of such notice the Responsible Party shall provide the City with a substituted
qualifying Performance Guarantee, or augment the deficient security to achieve 100% of the estimated
cost of Improvements other than Landscaping Improvements. If such Performance Guarantee is not
timely furnished, then a Stop Work Order shall be issued,

5. The Responsible Party providing the Performance Guarantee shall have no direct or indirect ownership
interest in or managerial control over an  entity issuing any type of Performance Guarantee.

Licensing of Contractors and/or Subcontractors

The Responsible Party shall ensure that all contractors and/or subcontractors employed by the Responsible
Party shall be licensed by the City before any work on the Improvements is commenced.

Construction Procedure

Following final approval of the plans and obtaining necessary permits, the Responsible Party may proceed with
construction. In addition to construction requirements contained in other portions of these Standards and
Specifications, the Responsible Party shall observe the following:

A

Prior to the beginning of work, a preconstruction conference shall be held between the City, the
Responsible Party who is scheduled to perform the work, the designated on-site field representative, the
consulting engineer or landscape professional, and any other entities involved in the construction.

Development phasing of any project must be shown on the construction plans and made a part of the
application procedure. No phasing shall be permitted unless this requirement has been adhered to.

The work shall be surveyed and staked under the supervision of a licensed Land Surveyor in accordance
with the approved plans.

Construction shall adhere to the following sequence unless otherwise specified by the Development
Engineering Manager: Sanitary sewer installation, water main installation, curb and gutter installation,
water service installation

Installation of water mains shall not be permitted until all compaction results for sanitary sewers have been
submitted to and approved by the City, all design slopes for sanitary sewer installations have been verified
and approved by the City, and all applicable testing procedures have been conducted and approved in
writing.

Work relating to water and sanitary sewer utilities shall be inspected by the City. Water mains shall be
tapped only after having been installed to the satisfaction of the Inspector, chlorinated, pressure tested,
and clearwater tested and approved by the City for tapping. Service lines, from the main to the meter pit
as well as the water meter pit, and hole must be installed prior to tapping. No tapping of dry mains shall be
made or allowed.
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G. Mains shall be chlorinated and hydrostatically tested in accordance with Subsection 206 of these
Standards and Specifications.

H. Paving shall not be permitted until manhole, valve box, and water meter pit installations have been verified
in the field through a pre-paving walk-through and design slopes on all sanitary sewer lines have been
verified by the City.

I. A geotechnical report for pavement design is required for all new Public and Private street and parking lot
construction prior to paving.

J. A phase | Environmental Report is required for all developments that are dedicating rights-of-way and/or
exclusive easements to the City. Additional information may be required as a result of the findings of this
report.

K. Excavation & Embankment

1. Excavations shall be made to the lines and grades as established by the approved drawings in open
cut, through whatever material encountered. Pipe trenches shall be excavated to a minimum depth of
six (6) inches below the bottom of the pipe, and shall be excavated in such a manner as will afford
adequate drainage. Where material encountered within the limits of the work is considered
unsuitable by the Development Engineering Manager, such material shall be excavated below the
grade shown on the drawings to a depth necessary to ensure a stable, firm foundation and refilled
with one and one-half (1%%) inch crushed rock uniformly graded to provide a firm foundation, and shall
be backfilled per these Standards and Specifications. Then polyethylene (8 mils) shall be installed
prior to normal bedding installation. Excavated materials which are considered unsuitable and any
surplus of excavated material shall be disposed of by the Responsible Party.

2. The construction of embankments by deposition, placing, and compacting materials of acceptable
quality above the natural ground or other surface shall be in accordance with the lines, grades, and
cross sections shown on the approved plans and/or as required by the Development Engineering
Manager. Each lift of the embankment material shall not exceed eight (8) inches in loose depth. The
Responsible Party shall thoroughly mix the different materials to secure a uniform moisture content
and to ensure uniform density and proper compaction. Each layer shall be thoroughly compacted by
roller or vibratory equipment which is suitable for the type of embankment material, to the densities
specified in these Standards and Specifications.

3. Existing asphalt or concrete surfacing shall be cut vertically in a straight line as specified in this
section and removed from the job site prior to starting the trench excavation. This material shall not
be used in any fill or backfill.

4. The trench shall be excavated so that a minimum clearance of six (6) inches is maintained on each
side of the pipe for proper placement and compaction of the bedding or backfill material. The
maximum trench width measured at the top of the pipe shall be the outside diameter of pipe plus 24
inches.

5. The trench shall be adequately supported and the safety of workers provided for as required by the
most recent standards adopted by OSHA.

6. If the Development Engineering Manager is of the opinion that at any point the trench walls are not
properly supported, the Development Engineering Manager may require the placement of additional
supports by and at the expense of the Responsible Party, and compliance with OSHA Standards is
the responsibility of the Responsible Party for the safety of work being conducted. The City is not
responsible for the safety of any party constructing the utility project.

7. Trench excavation shall not advance more than 400 lineal feet ahead of pipe laying and backfilling
work.

8. Excavation for structures shall be of such dimensions as to allow for the proper installation and to
permit the construction of the necessary pipe connections.

L. Subgrade

1. The bottom of the excavation for the pavement, or top of the fill, shall be known as the pavement
subgrade and shall conform to the lines, grades, and cross sections shown on the approved plans.

2. Prior to the street being excavated, service cuts shall be tested to see if the backfill meets density
requirements. If deficient, they shall be recompacted and brought up to the density specified.
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After excavation and embankment is completed and the subgrade brought to final grade, it shall be
rolled with a rubber-tired or sheep foot roller which is a minimum size of eight (8) to 12 tons and other
compaction equipment as required to bring the subgrade to the required density and stability. Soils
shall be compacted to a minimum of 95% of maximum dry density as determined by AASHTO T-99.
The minimum moisture content shall not be less than two (2)% below "Standard Optimum" or as
required to comply with the approved geotechnical report. Additional wetting may be required when
the minimum water requirement is not sufficient to produce a stable condition in the subgrade soil.

No paving, subgrade, or base shall be placed on soft, spongy, frozen, or unstable subgrade which is
considered unsuitable by the Development Engineering Manager.

Heavy construction equipment or loaded trucks (over 50,000 pounds tandem) shall be driven over the
finished subgrade and deflections noted. Soft and yielding material and portions of the subgrade
which show deflection shall be scarified and re-rolled or shall be removed and replaced with approved
course subgrade material, then placed and compacted as specified herein. Subgrade shall not be
approved for base course construction until it is uniformly stable and unyielding.

M. Subgrade Construction

1.

Materials

Subgrade material shall be composed of granular material consisting, essentially, of sand, gravel,
rock, slag, disintegrated granite or a combination of such materials. The coarse portions of the
material shall be sound fragments of the crushed or uncrushed materials enumerated above.
Supplied material shall be a well-graded mixture containing sufficient soil mortar, crusher dust, or
other proper quality binding material which, when placed and compacted in the roadway structure,
shall result in a firm, stable foundation. Material composed of uniform size particles, or which
contains pockets of excessively fine or excessively coarse material, shall not be acceptable for use.

This material need not be crushed, but shall be graded within the following limits:

Standard Size of Sieve % By Weight Passing Sieve

2% inch 100

2inch 95 -100

No. 4 30- 60

No. 200 5-15

Liquid Limit 35 Maximum
Plasticity Index 6 Maximum

The construction of subgrade shall consist of furnishing and placing approved subgrade material to
form a stable foundation on which to construct base course, in conformity with the lines, grades, and
typical cross sections shown on the plans, and as staked by a Colorado registered surveyor. In
addition, subgrade material shall be used to replace unsuitable foundation materials at locations
shown on the plans, or as directed by the Development Engineering Manager.

Each layer of material shall be placed and spread so that after compaction it shall conform to the
width and crown of the typical cross sections. The wetting of subgrade layers shall be done with
sprinkling equipment of a type which ensures uniform and controlled distribution of the water. Wetting
shall be done by uniformly sprinkling each layer of material being placed with only that amount of
water needed to obtain maximum density of the material.

Travel may be allowed over subgrade to assist in compaction of the material. Mixing and blading of
the subgrade material on the street shall be required if the material is spotty and non-uniform.
However, blading shall be held to a minimum in order to avoid the floating of the heavier rock
particles to the surface.

Concurrently with the wetting operations, the material shall be uniformly compacted by rolling. Rolling
equipment shall consist of one (1) or more of the following: rubber tired roller, sheep foot roller, and
flat wheel steel roller.

N. Dewatering

Pipe trenches or structure excavation shall be kept free from water during pipe laying and other related
work. The method of dewatering shall provide for a completely dry foundation at the final lines and grades
of the excavation. Water shall be disposed of in accordance with the requirements specified by the CDPS
General Permit for Construction Dewatering Activities. The dewatering operation shall continue until such
time as it is safe to allow the water table to rise in the excavations. Pipe trenches shall contain enough
backfill to prevent pipe flotation. The use of sanitary sewer system for the purposes of dewatering is
strictly prohibited.
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Pipe Bedding

After completion of the trench excavation and proper preparation of the foundation, a minimum of six (6)
inches and maximum of 12 inches of bedding material shall be placed on the trench bottom for support
under the pipe. Bell holes shall be dug deep enough to provide a minimum of two (2) inches of clearance
between the bell and the bedding material according to the pipe manufacturer's recommended bedding
practices. Pipe shall be installed in such a manner as to ensure full support of the pipe barrel over its entire
length. After the pipe is adjusted for line and grade and the joint is made, the bedding material shall be
carefully placed and tamped under the haunches of the pipe up to spring line and in the previously dug bell
holes. The bedding shall then be installed to a minimum of six (6) inches and a maximum of 12 inches
above the top of the pipe, no matter what type of pipe is being installed. The bedding material shall be
squeegee, non-fractured, rounded, and shall conform to the following limits when tested by means of
laboratory sieves:

Total %
Sieve Size Passing by Weight
3/8-inch 100
No. 200 0-5

Backfill

1. It is expected that the trench excavation shall provide suitable backfill material. Wet, soft, or frozen
material, pieces of asphalt or concrete or other undesirable substances shall not be used for backfill.
The backfill material shall be free from rubbish, stones larger than five (5) inches in diameter, clods,
and frozen lumps of soil. If the excavated material is not suitable for backfill as determined by the
Development Engineering Manager, suitable material shall be hauled in and utilized and the rejected
material hauled away and disposed of. Snow shall be removed from the trench prior to proceeding
with backfill operations.

2. Backfilling shall be conducted in a manner to prevent damage to the pipe or its coating and shall be
kept as close to the pipe laying operation as possible.

3. Backfill around structures shall be consolidated by mechanical tamping.

4. In areas where existing pavement is to be cut and replaced, backfill, and compaction shall be done as
specified in these Standards and Specifications. Excess material shall be removed prior to surfacing.
Squeegee shall not be considered backfill material and shall not extend more than 12 inches above
the top of the pipe.

Compaction

1. Compaction method shall be by means of a mechanized “REX” or approved equal, and in such a
manner that the backfill material is uniformly compacted throughout the depth of the trench to at least
95% of the maximum density obtainable using standard proctor. The minimum moisture content shall
not deviate above or below the standard optimum by more than two (2)%. Equipment mounted
sheep’s foot compactors may not be utilized unless specifically approved by the Development
Engineering Manager.

2. If, in the judgment of the Development Engineering Manager, the trench shows signs of being
improperly backfilled or if settlement occurs, the trenches shall be reopened to a depth required for
proper compaction, refilled and recompacted, in accordance with these specifications.

3. Compaction tests, taken by an independent commercial laboratory, shall be taken every 200 feet, or
at the discretion of the Development Engineering Manager, while construction is proceeding. The
Development Engineering Manager shall pick the location and depths at which compaction tests shall
be taken. Compaction tests shall be taken at depths below finish subgrade ranging from one (1) foot
above the top of squeegee to one (1) foot below grade at an interval not exceeding two (2) feet. The
City Inspector shall be present when each test is taken and the results shall be forwarded to the City.
The Responsible Party shall bear the costs of compaction tests.

Trench Maintenance

For a period of one (1) year after initiation of the warranty period, the Responsible Party shall maintain and
repair any trench settlement which may occur and shall make suitable repairs to any pipe, fitting, valve,
valve box, pavement, sidewalks, or other structures which may be damaged as a result of backfill
settlement as determined by the Development Engineering Manager. The Responsible Party is also
responsible for material defects.

Traffic Control
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The flow of vehicular, pedestrian, and bicycle traffic on public streets and roadways shall be
maintained at all times during construction in accordance with the rules, regulations, and conditions
as set forth in the traffic control permit issued by the Development Engineering Manager. Signs,
barricades, lights, and warning devices shall be constructed and used in accordance with the MUTCD
and the Colorado supplement. The ATSSA Guide shall be strictly followed by the Responsible Party
during the progress of the work.

The Responsible Party shall be responsible for the provision of a safe travel way on all streets,
roadways sidewalks, and trails on and adjacent to the job site. The Responsible Party shall erect or
cause erection of proper traffic control warning devices around all excavations, embankments, and
obstructions and shall be responsible for the proper maintenance of said erected devices, in
accordance with the traffic control permit and the MUTCD.

The Responsible Party shall cause suitable warning lights to be provided and kept lighted at night or
other times when visibility is limited. The Responsible Party shall provide flaggers and/or off-duty
police protection as may be determined by the Development Engineering Manager for the protection
of the public, as well as workers on the job site.

The Responsible Party shall coordinate with the Development Engineering Manager so that
arrangements may be made by the Responsible Party for detours, parking, and access to property
adjacent to work, etc., 48 hours prior to their need. A minimum notification of one (1) week is
required when detouring a street.

The Responsible Party shall not work within any portion of a street without receiving a Traffic Control
Permit from the Development Engineering Managerprior to such work. Full roadway closures will be
reviewed on a case by case basis. The City reserves the right to refuse to allow full road closures.
Requirements for such closures will be determined at the time of issuance of permit. The responsible
party will be responsible for all public notices, public meetings, and requirements as outlined in the
Traffic Control Permit.

No work shall be allowed at signalized intersections or on arterial roadways which impedes normal
traffic flow from 5:00 a.m. to 9:00 a.m., and 3:30 p.m. to 7:00 p.m., except during emergencies or with
prior approval of the Development Engineering Manager. Failure to complete work within the traffic
control permit may result in a “stop work” order.

The Responsible Party shall be responsible for all damages to the work due to failure to place
barricades, signs, lights, flaggers, and other workers to protect it. Whenever evidence of such
damage is found prior to acceptance, the Development Engineering Manager may order the
damaged portion immediately removed and replaced by the Responsible Party.

T. Street Cuts

1.

The City shall specify minimum pavement sections for replacement on the basis of standards
developed by the City and the classification of the street cut for utility installation.

The removal of pavement, sidewalks, driveways, or curb and gutter shall be performed in a neat and
workmanlike manner. Where utilities must cross these facilities, the exact width of the cut shall
exceed the width of the trench at the subgrade by at least 12 inches on both sides of the cut.
Portland Cement concrete or asphaltic concrete surfaces shall be cut with a pavement saw to a depth
of four (4) inches, or more than one-half (¥2) existing thickness, whichever is greater as requested by
the Development Engineering Manager, prior to breaking. Cutting shall be limited to straight lines
and acute angles shall be avoided. Concrete removed shall be replaced to the next contraction joint
in full stone increments only. No partial stone replacement shall be permitted.

Within street pavement (public and private), parking lots, drive aisles, driveways, or curb, gutter and
sidewalk, the native material shall be removed from the site and the trench shall be backfilled with
flow/flash fill and the material shall be vibrated into place. The replacement of Portland Cement
concrete sidewalks, driveways, or curb and gutter shall be to the same horizontal dimensions as that
removed for the utility installation. Portland Cement concrete driveways and sidewalks shall have a
minimum thickness of six (6) inches. Portland Cement concrete design mix shall conform to any and
all applicable City standards regarding streets, curb and gutter, and sidewalks.

U. Clearing and Grubbing

1.

Work shall consist of clearing, grubbing, removing, and disposing of the vegetation and debris within
the limits of the project and such other areas as may be indicated on the plans or required by the
work, except such objects as are designated to remain or are to be removed in accordance with other
sections of these specifications. This work shall also include the preservation from injury or
defacement of vegetation and objects designated to remain.
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The City shall approve construction areas that are to remain. The Responsible Party shall preserve
things designated to remain.

Surface objects and trees, stumps, roots, and other protruding obstructions not designated to remain
shall be cleared and/or grubbed as required, to ensure complete removal; however, nonperishable,
non-toxic objects which shall be a minimum of two (2) feet below subgrade may remain when such
objects will not impede other subsurface operations.

Except in areas to be excavated, stump holes, and other holes from which obstructions are removed
shall be backfilled with suitable material and compacted in accordance with these Standards and
Specifications. Materials and debris shall be disposed of in a manner acceptable to the Development
Engineering Manager.

Burning of any materials shall not be permitted without prior written approval of the Development
Engineering Manager, the County Health Department, and Fire Department.

The Responsible Party shall make necessary arrangements for obtaining suitable disposal locations.
If disposal will be at other than established dump sites, the Development Engineering Manager may
require the Responsible Party to furnish written permission from the property owner on whose
property the materials and debris will be placed.

Branches of trees or shrubs shall be removed as directed by the Development Engineering Manager.
Branches on trees extending over the road bed shall be trimmed to give a clear height of 16 feet
above the road bed surface. Trimming shall be done by skilled workmen and in accordance with good
tree pruning practices.

The Responsible Party shall strip areas where construction is to occur. Scalping shall include the
removal of material such as brush, roots, sod, grass, residue of agricultural crops, sawdust, and other
vegetative matter from the surface of the ground.

Hedges shall be pulled or grubbed in such a manner as to assure complete and permanent removal.
Sod not required to be removed shall be thoroughly disked before construction of embankment.

Removal of Miscellaneous Materials

A. General

1.

The Responsible Party shall raze, remove, and dispose of foundations, signs, structures, fences,
pavements, utilities, traffic signal materials, and other obstructions, which are designated for
demolition within the project limits, except for utilities and for materials which are to be preserved.

Pedestals and bases from sign posts and similar structures shall be removed to one (1) foot below
the proposed subgrade.

Where portions of structures are to be removed, the remaining portions shall be prepared to fit new
construction. The work shall be done in accordance with plan details and in such a manner that
materials to be left in place shall be protected from damage. Damage to portions of structures which
are to remain in place shall be repaired at the expense of the Responsible Party. Reinforcing steel,
projecting from the remaining structure, shall be cleaned and aligned to provide bond with new
extension. Dowels shall be securely grouted with City-approved grout. Remaining structures are to
be delineated in the as-built drawings.

B. Pavements, Sidewalks, Curbs, Etc.

1.

Portland Cement Concrete (PCC) or asphaltic concrete that is to remain shall be cut in a straight, true
line with a vertical face. PCC or asphaltic concrete may be cut with a cutting wheel, jackhammer
(demolition of structure following surrounding clean cuts), or saw, or may be broken to the directed
point of removal. The Responsible Party shall be responsible for the cost of removal and
replacement of overbreak as identified on the construction plans.

If the Responsible Party cannot maintain a straight, true break line by other means, the Development
Engineering Manager shall order sawing. The sawing shall be done carefully, and damages to PCC
or asphaltic concrete to remain in place, which are caused by the Responsible Party's operations,
shall be repaired by the Responsible Party at his expense. The minimum depth of saw cuts in
concrete shall be two-thirds (2/3) of the thickness of the concrete section.

Protection of Existing Facilities
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A. The Responsible Party shall notify the Utility Notification Center of Colorado (UNCC) prior to beginning
work in accordance with state statutes and shall have the City’s utilities, irrigations systems, electric, gas,
telephone, cable television, and all other underground facilities staked and located in the field in order to
ensure that there shall not be interruptions of these services during progress of the work

B. The Responsible Party shall preserve intact any underground pipes or other utilities encountered during
construction. The Responsible Party shall be liable for all damages done to such existing facilities and
structures and shall hold the City harmless from any liability or expense for injuries, damages or repairs to
such facilities. The type, size, approximate location, and number of all known underground utilities shall be
shown on all drawings. It shall be the responsibility of the Responsible Party to verify the existence and
location of all underground utilities along the route of the work.

C. The Responsible Party shall be required to take reasonable and proper precautions to insure against
damage to all existing power lines, telephone lines, water mains and services, gas mains and services,
sanitary and sewer mains and services, roadways, curbs, gutters, sidewalks, trails, electrical pipes and
conduits, drainage ways, irrigation ditches, railroad tracks, buildings, structures, walls, fences, trees,
shrubbery and other landscaping, wetlands, or other properties and/or structures in the vicinity of any work
or which may be damaged during the excavation work. In addition, the Responsible Party shall take
further precautions to insure against injury or damage to property, persons, animals, and vehicles.
Wherever necessary, fencing or railing shall be placed around any excavation and a sufficient number of
amber lights shall be on from twilight until sunrise. One (1) or more guards shall be employed as
additional security wherever they are needed or required by the Development Engineering Manager.

D. In the event that it is determined during construction, through potholing or other appropriate method, that
any underground utility conduit, including sewers, water mains, gas mains, and drainage structures or any
above ground utility facilities are required to be relocated, the Responsible Party shall notify the utility
owner well in advance of approaching such utility so that arrangements with the City and/or owners of the
affected utility can be made without delay to the work. All relocations shall be done at the Responsible
Party's expense and upon approval by the Development Engineering Manager.

E. Should potholing be performed, the hole shall be filled with flow/flash-fill within 24-hours of the operation.

F. Fire hydrants shall be visible and accessible to the fire department from the street at all times. No
permanent or temporary obstructions (including, but not limited to, fencing, street lighting, landscaping, and
mailboxes) shall be placed within three (3) feet of a fire hydrant.

G. The Responsible Party shall not hinder or interfere with any person in the protection of such property, or
with the operation of utilities at any time, except with permission of the owner of the utility. The
Responsible Party must obtain all necessary information in regard to existing utilities, protect such utilities
from damage, and avoid unnecessary exposure so that they shall not cause harm to the public.

H. The Responsible Party shall obtain all necessary information in regard to the planned installation of new
utilities, cables, conduits, and transformers, make proper provision and give proper notification so that new
utilities and electrical equipment can be installed at the proper time without delay to the Responsible Party
or unnecessary inconvenience to the Responsible Party.

I.  When the work involves excavation adjacent to any properties or structures along the work site, the
Responsible Party shall give such property owners written notice a minimum of 48 hours thereof, and shall
furnish a copy of such notice to the City.

J.  The Responsible Party shall protect and carefully preserve all land boundary and all survey control
monuments until the Responsible Party or an authorized surveyor has referenced their location for
relocation. All monuments disturbed or removed by the Responsible Party or subcontractors, shall be
replaced by a licensed surveyor at the Responsible Party’s expense.

K. The Responsible Party shall be liable for the damage or destruction of property resulting from neglect,
misconduct, or omission in the manner or method of execution or non-execution of the work, or caused by
defective work or the use of unsatisfactory materials. It shall restore such property to a condition similar to
or better than that existing before such damage or injury was done, by repairing, rebuilding, or replacing it
as may be directed.

L. The Responsible Party shall take all necessary precautions to prevent pollution of streams, lakes,
reservoirs, and irrigation ditches with fuels, oils, bitumens, sodium chloride, calcium chloride, or other
harmful materials. The operations shall be conducted and scheduled to avoid or minimize siltation of
streams, lakes, and reservoirs. A plan for erosion protection, as referenced herein, shall be submitted to
the Development Engineering Manager.

M. A plant material protection zone shall be identified on a plan and be submitted with the approved
construction drawings.
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1. The existing condition of all plant material in the construction area shall be reviewed by a third party
ISA Certified Arborist or City Staff at the discretion of the Senior Landscape Architect.

2. Any activity determined to be injurious to existing plant material shall not be permitted within the plant
material protection zone. These activities include grading, rototilling, equipment storage, vehicle
parking, stockpiling of soil, or other activities which may cause soil compaction or disruption. Plant
material damaged during construction and not included on the approved mitigation plan shall be
valued toward additional replacement plant material in accordance with City policy.

3. One of the following methods shall be used to determine the plant material protection zone:

a. Dripline Method: Protect the area within the tree’s dripline for broad-canopied trees, or up to 1.5
times the tree’s dripline for narrow-canopied trees.

b. Tree Height Method: Protect a circular area around the tree with the radius being equal to the
height of the tree. This is the preferred method and should be used if there is enough space
available. This method should also be used for narrow-canopied trees that have root systems
extending beyond the tree’s dripline.

c.  Trunk diameter Method: for every inch of trunk diameter at 4.5 feet above the grade, allow for 1-
1.5 feet of circle radius from the trunk.

N. The plant material protection zone on a site shall be enclosed with protective fencing. Protective fencing
shall be orange plastic or metal chain link, a minimum four (4) feet in height, secured with metal posts and
signed to indicate that the area is set aside for the protection of plant material. Absolutely no grading shall
be permitted within the plant material protection zone. Supplemental irrigation may be required for
protected plant materials from May-October.

O. Pruning shall be required for all plant material to be saved in the work area to the extent required to permit
clean and workmanlike finish grading, seeding, or sodding operation under and around plant material.

P. If authorization has been granted to excavate within the dripline of plant material, do so in a manner that
will cause minimum damage to root systems. Prune the injured roots cleanly and backfill as soon as
possible. Do not leave surface roots exposed. To minimize damage to the roots, boring may be required
within the dripline, as directed by the Senior Landscape Architect.

1. Do not cut any root over two (2) inches in diameter within the dripline except when authorized by
the Senior Landscape Architect.

2. Do not use trees for any purpose such as crane stays, guy anchors, shaded material storage,
etc.

Q. No paint, oil, volatile materials, or any substance that might cause damage to existing or future vegetation
shall be spilled or buried in the vicinity of the construction area. Any spillage shall be immediately removed
and properly disposed of at the direction of the Development Engineering Manager.

Outages

In the event loss of service is necessary, the Responsible Party shall notify the City at least 48 hours in
advance. Such services shall in no case be interrupted for more than four (4) hours. Outages for schools,
medical clinics, and various commercial businesses must be conducted at approved times as specified by the
owner or chief administrator of each establishment and upon approval by the Development Engineering
Manager. If outages for more than four (4) hours are necessary, they must be conducted at times to cause the
least inconvenience to the customers and upon the approval of the Development Engineering Manager. Under
all circumstances, the work must continue until such affected services are resumed. If, in the process of
installing a connection, there exists an industry or building that must have water at all times, as designated by
the Development Engineering Manager, such as a hospital, appropriate temporary means shall be taken to
provide and deliver water to such industry or building. The method of delivery of the water shall be approved by
the Development Engineering Manager and at the expense of the Responsible Party.

Safety

Machinery, equipment, materials, and all hazards shall be guarded or eliminated in accordance with the MAPC
and all applicable federal regulations, including OSHA, state, county, and municipal laws and regulations. No
blasting shall be done without the prior approval of the City. Safety equipment, devices and clothing shall be
utilized by personnel where required by federal, state, and local laws. The Responsible Party shall strictly
comply with MUTCD.

Work Conditions
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A

B.

Emergency Conditions

1. When, in the opinion of the Development Engineering Manager, the Responsible Party has not taken
sufficient precautions for the safety of the public or the protection of the work to be constructed, or of
adjacent structures or property which may be damaged by processes of construction on account of
such insufficient precautions, and an emergency may arise and immediate action is considered
necessary in order to protect public or private, personal or public interests, the Development
Engineering Manager, with or without notice to the Responsible Party, may provide suitable
protection by causing such work to be done and material to be furnished and placed as the
Development Engineering Manager may consider necessary and adequate. The cost and expense of
such work and material so furnished shall be borne by the Responsible Party and shall be paid within
30 calendar days upon presentation of the invoice by the City.

2. The performance of such emergency work under the direction of the Development Engineering
Manager shall in no way relieve the Responsible Party of responsibility for damages which may occur
during or after such precaution has been taken.

3. In an emergency threatening loss of life or extensive damage to the work or to adjoining property, and
where the Responsible Party is unable to obtain special instructions or authorization from the
Development Engineering Manager, the Development Engineering Manager shall be notified of such
emergency work within four (4) hours of the action. After diligent attempts to obtain such special
instruction or authorization in sufficient time to take the necessary action, the Responsible Party is
hereby permitted to act to prevent such threatening loss or damage.

Cleanup

1. The Responsible Party shall be responsible for daily cleanup on the project area and shall remove
and properly dispose of all surplus and discarded materials, rubbish, and temporary structures from
the project area and adjacent areas, and where appropriate leave the project area swept and in a
neat and clean condition. The Responsible Party shall restore all work areas which have been
damaged by the operations, to general conformity with the specifications for the area or areas
involved, and to the original condition.

2. The Responsible Party’s work shall conform to the requirements set by the SWMP and sediment and
erosion control drawings as described in the statutes, ordinances, and regulations. The Responsible
Party shall be responsible, at its own expense, for keeping the site and adjacent areas affected by the
construction activity in conformance with these Standards and Specifications and the state discharge
permit. The Responsible Party shall, within 24 hours of the City’s notification of noncompliance with
this section, commence clean-up operations and shall diligently pursue completion of said operations
to the satisfaction of the City. If the Responsible Party fails to respond within 24 hours, or the City is
unable to contact the Responsible Party after reasonable effort, or the Responsible Party fails to complete
clean-up operations to the satisfaction of the City, the Development Engineering Manager may issue to
the Responsible Party a “stop work” order which would be in effect until clean-up operations by the
Responsible Party are completed to the satisfaction of the Development Engineering Manager. The
Development Engineering Manager may also, at its discretion, choose to have the streets and rights-of-
way cleaned by City crews or an outside contracted firm and invoice the Responsible Party for all costs
incurred by the City.

3.  If the City, in its sole discretion, determines a violation to these Standards and Specifications exists, the
City may immediately issue a “stop work” order to the Responsible Party and take corrective action to
clear the affected area and invoice the Responsible Party for all costs incurred by the City. A “stop work”
order issued by the City stops all ongoing work within the subdivision in question and includes the
stoppage of building permit inspections. The Responsible Party shall pay the City’s invoice for remedy
within 30 days of receipt of the invoice. Failure to pay the invoice within said 30 days will result in another
“stop work” order being issued, to be in effect until the invoice is paid.

105.10 Use of City Water

A

If the Responsible Party requires City water for any part of the project, the following steps must be taken:

1.  Obtain and complete a fire hydrant meter permit form. (a water use permit may be required prior to
issuance of a hydrant meter permit in times of drought as referenced in the City Code.)

2. Pay a refundable deposit, all monthly rental and water usage charges, and all damages other than

normal wear and tear to the hydrant, meter, street, or other public improvements that may result from
the hydrant use.

3. Return the hydrant meter immediately when no longer required.
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4. The hydrant meter may only be used at the approved fire hydrant location noted on the permit. Use
of a hydrant at another location must receive prior approval from the City.

Phasing

In the event that phasing is permitted and undertaken by the Responsible Party, no building permits may be issued
for buildings within any subsequent phase, as determined by the Developers Agreement. The receipt of a
performance guarantee by the City does not satisfy the condition of Initial Acceptance as defined in this section.

Inspections

A. Al construction work for which a site construction permit is required shall be subject to inspection by the
City and certain types of construction shall have continuous inspection.

B. Atall times during construction of the Improvements, and until final acceptance thereof by the City, the City
shall have the right, however, not the duty, to inspect materials and workmanship  in order to ascertain
conformance with the approved plans and City standards and specifications.

C. The Responsible Party shall notify the City that such work is ready for inspection at least 48 hours before
such inspection is desired. Such request may be in writing or by telephone, at the option of Development
Engineering.

D. The Responsible Party shall reasonably cooperate and assist the City to gain appropriate access to the areas
designated for inspection.

E. It shall also be the duty of the Responsible Party to notify the City upon discovery of any non-conformance with
the said plans and these Standards and Specifications.

F. Inspection of work by the City shall not relieve the Responsible Party of any responsibility for construction of
Improvements in accordance of these Standards and Specifications or other applicable agreements.

G. Additional Inspections and Reinspections

1. Development Engineering may make or require additional inspections of any work as deemed
necessary to ascertain compliance with the provisions of these Standards and Specifications and
other provisions of the City Code.

2. This subsection is not to be interpreted as requiring reinspection fees the first time a job is rejected for
failure to comply with the requirements of these Standards and Specifications, but rather as
controlling the practice of calling for inspections before a job is ready for such inspection or
reinspection. Reinspection fees may be assessed when the permit is not in the possession of the
permit holder, or an authorized agent, at the work site, when the approved plans are not readily
available to the Inspector, for failure to provide access on the date for which inspection is requested
or for deviating from plans approved by Development Engineering.

3. To obtain a reinspection, the applicant must pay a fee as determined by the City. In instances where
reinspection fees have been assessed, no additional inspection of the work shall be performed until
the required fees have been paid.

Initial Acceptance

In situations where the City does not require a Developer's Agreement for construction/installation of Public
Improvements due to the scope and nature of the construction/installation as determined by the Development
Engineering Manager, the procedures outlined in sections 105.13, 105.14, 105.15, 105.16, and 105.17 shall

apply.

A

Conveyance to the City

1. Prior to initial acceptance of Public Improvements, and unless such conveyance has not been previously
made to the City, the Responsible Party by good and sufficient documents of conveyance shall dedicate
and/or convey to the City in perpetuity all easements, rights-of-way, and fee title to real property, without
expense to the City, and free and clear of all encumbrances as may be reasonably required to construct,
place and maintain the Improvements. Said instruments of conveyance shall be in a form acceptable to
the City Attorney and shall be furnished to the City.

2. In the event that the Responsible Party is not record title owner of a property interest which Responsible
Party is required to convey or dedicate to the City pursuant to these Standards and Specifications, it shall
be the sole obligation of Responsible Party to acquire title to such property.
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3. As to any conveyance required by the City pursuant to these Standards and Specifications, the
Responsible Party shall at its sole expense provide the City with a policy of title insurance insuring the title
to the Property conveyed to the City to be free of liens and encumbrances superior to the City's interest in
the Property unless otherwise approved by the City.

4.  The Responsible Party shall be solely responsible to pay all general taxes attributable to the Property, as
applicable, interests conveyed to the City until the date of conveyance, and at the request of the City shall
submit such estimated taxes, prorated to the date of conveyance, in conjunction with the conveyance.

5. At the time of acceptance of any Public Improvements listed in the Developer's Agreement, such Public
Improvements shall be deemed to be conveyed to the City.

The Responsible Party shall submit a written request for initial acceptance of all Public Improvements for a
phase or the entire project a minimum of seven (7) days before the estimated completion date of the
Improvements identified in the request for initial acceptance. The City shall inspect the Improvements within 10
working days of the City's receipt of the Responsible Party's written request for initial acceptance. Upon
inspection, the City will either issue a letter of initial acceptance or issue a punch list of items needing correction
before an initial acceptance letter will be issued. The Responsible Party will have 60 calendar days to
complete the punch list. If the items on the punch list are not completed within 60 calendar days, the City
reserves the right to stop building permits or routine inspections, issue additional punch lists, and call on the
Performance Guarantee until all punch list items have been completed and a letter of acceptance has been
issued.

Upon a finding of satisfactory completion of the Public Improvements in compliance herewith and all applicable
ordinances and standards of the City, the City shall issue a letter of initial acceptance to the Responsible Party,
which shall constitute the date of commencement of the warranty period. Upon the issuance of the letter of
initial acceptance the City shall require the Responsible Party to obtain and deliver to the City a warranty
guarantee, and provide the City all applicable mechanics lien statements with respect to the project. The City
will issue a letter of completion for all Private Improvements, as there is no warranty period for these
improvements.

The City shall, within 30 days of issuance of the letter of initial acceptance, return the surety to the appropriate
party, by a letter of transmittal from the City to the appropriate party, subject to these Standards and
Specifications.

105.14  As-Built Drawings Requirements

A

B.

Certification Statement

It is the duty of the Responsible Party to record and document the physical dimensions and any changes
on a set of as-built drawings and to certify as to their accuracy. The as-built drawings will be a modified
version of the full set (including cover page, detail sheets, plan and profile sheets, and sheets without
record information) of the approved construction drawings, with actual physical dimensions and
documentation of any changes from approved construction drawings based on field measurements and
certified by a Professional Land Surveyor (LS) or Professional Engineer (PE) duly licensed in the State of
Colorado. The certification shall also have the date of certification by the LS or PE. All as-builts will have
a PE or LS stamp on mylar only.

Certification Statement:

"These drawings are a correct as-built of the final construction of improvements shown on these
plans, as per the Standards and Specifications for the City of Thornton."

LS or PE Name LS/PE DATE
Number

As-Built Information
An LS or PE shall document the following information to certify the construction plans as  being as-built:
1. Streets

a. Elevation check at maximum 150 foot intervals in each flow line along street, at the point of
curb return of each radius, and at the center of each cross pan.

b.  Elevation at flowline on each side of storm inlets.

c. Elevations at all points shown on the cul-de-sac detail, and at the center and high points in the
flowline.
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d.

Traffic Signals

2. Sanitary and Storm Sewers

a.

b.

f.

Elevation, size, and material of all in and out inverts at manholes, inlets, and outlets.

Pipe lengths, pipe diameters, pipe material, and stationing from manholes. Sanitary sewer
service connection location information is to be supplied by the contractor to the Responsible
Party.

Rim elevations on all manholes and drainage inlet structures.

Elevation checks every 100 feet in the thalweg of drainage channels, including elevation at
drop structures.

Final detention pond volume from cross sections, detailed as constructed topographic map of
the detention pond (including the overflow weir and the circumference of the top of the pond),
and the final release rates per drainage criteria (PE certification only). This survey shall be
completed after all landscaping and irrigation lines have been installed.

Overland flow path from the detention pond’s emergency overflow to the receiving stream.

3.  Water Mains

a.

b.

Pipe lengths, diameters, materials, standard depth of bury stationing of valves, and bends.

Horizontal verification of all waterlines, water valves, fire hydrants, plugs, blow-offs, meter pits,
and service connections.

Horizontal and vertical verification of all lowered crossings showing extent of casing pipe or
concrete encasement.

4. Public and Private Park, Landscape, and Irrigation Improvements

a.

Redraw to accurate scale of a minimum of 1"=30". Noted dimensions on construction drawings
shall not be accepted.

List of all plant material installed including size and quantities.

Vertical and horizontal verification of all sidewalks, trails, and hardscape play and gathering
areas.

Verification of all slopes shown on the construction plans.

Horizontal verification of all physical features, including trees, back stops, goals, lights, signage,
playground equipment, bleachers, site furniture, restrooms, fences, bike racks, pavilions, water
features, etc.

Irrigation as-builts shall include horizontal verification of all irrigation pipes, irrigation heads,
valve boxes, wiring (24 volt and 110 volt), electrical boxes, controller, and backflow protection
device. Noted information shall include all pipe size, zone number, valve location, head type,
valve type and model number, controller type and model number, design operating pressure
chart, and drip emitter chart. Irrigation as-builts shall show pertinent physical features, such as
sidewalks, fences, ponds, buildings, parking lots and athletic fields. No contour lines shall be
shown on irrigation as-builts unless required by the City. A color-coded, laminated reduced copy
of the irrigation system sized to fit the controller is required.

5. Overlot Grading

6. A certification of quantity and cost for all infrastructure including, but not limited to streets, drainage,
water, sanitary sewer, parks, etc that was constructed as a part of the development.

7. As-builts may be field verified by the City and shall be approved by the City prior to Initial Acceptance
by the City.

105.15  Submittal of Certified As-Built Plans and Documents

It shall be the duty of the engineer, land surveyor, or preparer of the as-builts to record any and all changes on
as-built drawings at the completion of the project as well as make corrections to the AutoCAD files in the plan
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and profiles. Changing of the labels and stationing alone are not sufficient, the actual drawings should be
adjusted to scale appropriately.

The LS or PE shall submit one (1) complete set of certified plans, 22" x 34” in size, to the Development
Engineering Manager. Once those have been approved by the City, a scanned electronic copy of the certified
and stamped as-built plans shall be provided in an electronic format (both in an AutoCAD compatible format as
well as a copy in a .pdf format or approved equal).

The AutoCAD compatible as-built file shall be one file (no external references) that encompasses the entire
project layout and the following information: boundary lines, lot lines, right-of-way lines, street centerlines,
waterlines, valves, hydrants, plugs, blow-offs, meters, sanitary sewer lines, sanitary sewer manholes, storm
sewer lines, storm sewer manholes, storm sewer inlets, detention ponds, outlet structures, landscaping, curb,
gutter, and sidewalk. Said electronic drawing shall be constructed using the certified field measurement data
with correct lengths and relative locations.105.16 Warranty

A. Responsible Party warrants that all proposed Public Improvements to be provided under the construction
permit be free from defects, including, but not limited to, defects of materials, workmanship and design,
and that the Improvements will otherwise fully comply with all applicable City Standards and Specifications
for a period of no less than two (2) years.

B. A warranty guarantee shall be equal to 15% of the total estimated cost of the public Improvements, excluding
landscape improvements. The warranty guarantee for public landscaping will be equal to 50% of the total
estimated cost of landscape improvements in the public rights-of-way or on public tracts, including all vegetative
materials, irrigation, and recreation facilities. The warranty guarantee shall be in the form of cash, a cashier's
check, an irrevocable letter of credit, or a warranty bond. The entity issuing a warranty bond shall have at least
an "A" rating from Moody's, or an equivalent rating as designated by a nationally recognized ratings firm, and
shall additionally be included in the most recent listing of companies holding Certificates of Authority as
Acceptable Sureties on Federal Bonds and as Acceptable Reinsuring Companies, Department of Treasury,
Circular 570. Warranty bonds shall be on the standard bond form as approved and provided by the City. An
irrevocable letter of credit shall be on the standard letter of credit form as approved by the City and in
accordance with finance directive 92-1. The warranty guarantee shall provide security for the costs which may
be incurred in repairing and/or replacing Improvements during the warranty period of two (2) year following
Initial Acceptance by the City.

C. In the event that any substantial repair or replacement is required to any of the Improvements during the
warranty period and such repair or replacement is not timely made upon notice of defect or in any event before
the expiration of the warranty period, the City may elect to:

1. extend the warranty period for up to one (1) additional year following Initial Acceptance of the completed
repair or replacement;

2. adjust the amount or term of the warranty guarantee, as may be appropriate;
3. call the warranty guarantee and secure repair or replacement of the nonconforming Improvements; or

4.  order the denial or suspension of building permits, utility services or certificates of occupancy outstanding
until repair or replacement of any nonconforming Improvements have been performed and initially
accepted by the City.

D. Landscape and Park Amentity Requirements for Public Improvements

1. The Responsible Party shall guarantee all materials to be free from defects in workmanship and
materials for a period of at least one (1) year from the date of Initial Acceptance. Defects shall
include, but are not be limited to: edge unraveling, loss of resiliency in excess of specified limit,
binder disintegration, and cracking, color fading, or inadequate bonding. The Warranty Period only
applies to parks that will be owned and maintained by the City.

2. In the event that the Responsible Party is unable to complete the Landscaping Improvements
identified in the Developer's Agreement because of periods of adverse weather or for other similar
reasons as approved by the City, the Responsible Party may submit to the City a performance
guarantee for landscaping in the form of a cash payment, a cashier’s check or an irrevocable letter of
credit payable to the City in an amount equal to one and one-half times (1.5) the estimated cost of all
uncompleted landscaping. Upon receipt of any performance guarantee for landscaping authorized by
this paragraph, in a form acceptable to the City, the City may issue building permits. These
landscape improvements shall be completed at a time agreeable to both parties; however, no later
than eight (8) months from the date of approval of the request for a performance guarantee for
landscaping by the City. The City shall release the performance guarantee for landscaping only upon
completion of all landscaping obligations by the Responsible Party. In the event that the Responsible
Party defaults upon the obligations specified in this paragraph, the City may retain and apply all those
funds represented by the performance guarantee for landscaping toward completion of the
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10.

Responsible Party’s landscape obligations. The method and manner in which the City elects to
construct and install the landscaping obligations shall be within the discretion of the City provided,
however, that nothing herein shall obligate the City to install or complete the Landscaping
Improvements and nothing herein shall prevent, prohibit or limit the remedies available to the City to
enforce the obligations of the Responsible Party requiring completion of landscaping improvements.
Any remaining funds will be returned to the Developer after the City determines the construction has
been completed. The City, however, shall not be deemed to have accepted any payment
responsibility or liability in conjunction with any documents identified in this section.

The Responsible Party shall be responsible for all maintenance of the landscape project until Initial
Acceptance; the City shall maintain the landscape project following Initial Acceptance.

a. Maintenance shall include but may not be limited to repair and/or replacement of damaged or
eroded hardscape or softscape areas, watering, mowing, weeding, trimming, fertilizing, trash
removal, replanting, mulching, wrapping, spraying, tightening and repairing of guy wires, removal
and replacement of dead materials, resetting of plants to proper grades and positions and
reseeding. Contractor shall guarantee against settlement for one (1) full year after Initial
Acceptance. Any corrections required to meet this specification, including repair/replacement of
concrete, sod, irrigation, or other site improvements shall be at the Contractor's expense.

b.  For mowing operations, sound horticultural practices shall be followed so that no more than one-
third (1/3) of the leaf surface is removed during mowing and that the height of the grass is at
least three (3) inches after the final cut. For initial acceptance of irrigated areas, all areas shall
have uniform dense growth in accordance to Section 800. Maintenance shall provide an even,
fixed healthy growth of grass and stand of plant material. Any areas deemed by the City to be
unacceptable shall be resodded and/or replanted according to these Standards and
Specifications and shall be well-established prior to Initial Acceptance, which shall occur at the
time of initial acceptance for the entire project. Damage to seeded areas during the warranty
period which is caused by overuse shall be exempt from this warranty coverage.

The Responsible Party will erect suitable signs at appropriate points notifying the public to keep off
sod and seed areas until the area is well established. Any traffic damage that may occur prior to
initial acceptance of the work shall be repaired at the Responsible Party's expense.

Following initial acceptance, the City shall pay for all water use during the warranty period except for
supplemental winter water. The Responsible Party shall supply all supplemental winter watering.
However, during the warranty period, any excessive water consumption as determined by the
Development Engineering Manager shall be paid for by the Responsible Party, at current market
rates.

Trees, shrubs, groundcovers, and perennials shall be warranted for a period of one (1) year from the
date of Initial Acceptance of the landscape improvements. Annuals shall be warranted during their
normal period of growth. Any materials which must be replaced, as determined by the City, shall be
replaced within 30 days upon notification from the City. Replacement of plant material before initial
acceptance does not waive normal plant warranty.

The entire irrigation system (including materials and workmanship) shall be warranted for a period of
one (1) year from date of initial acceptance for the system.

During the warranty period, the Responsible Party shall make all adjustments to the system and
perform all work required to maintain the designed function of the system and to maintain the desired
appearance of the landscape.

The Responsible Party shall properly winterize the system in the fall and start up the system in the
spring during the warranty period, in response to local weather conditions or as directed by the
Development Engineering Manager.

Excessively pruned trees and shrubs, which are no longer excellent representatives of their species,
shall be replaced prior to Initial Acceptance.

105.16  Final Acceptance

A.

No earlier than 60 days nor later than 45 days prior to the date of expiration of the warranty period, the
Responsible Party shall submit a written request for final acceptance of Improvements, and within 10 days of
such request the City shall conduct a final inspection of the Improvements, or authorized phase thereof. The
Responsible Party shall certify to the City in connection with the request for Final Acceptance that all persons
and entities having provided labor and/or services in the construction of the Improvements have been fully paid
subject to such exceptions as may be disclosed to the City and which are acceptable to the City. If the
Improvements, subject to the inspection request fully conform to the City's applicable Standards and

Specifications, and/or all repairs (if any are needed), have been made to bring same into such conformance,
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then the City shall issue a letter of Final Acceptance of the subject Improvements to the Responsible Party.
After final acceptance, the Responsible Party may request, and the City shall release, the warranty.

B. If the Responsible Party fails to have Improvements Finally Accepted within 10 days prior to the date of
expiration of the warranty period, then the Responsible Party shall be in default and the City may exercise its
rights to secure performance as provided in this section. In the event that the Responsible Party has not
requested Final Acceptance 45 days prior to the expiration of the warranty period, the warranty period shall be
extended for 60 days, until such time as the responsible party can meet all of the conditions that may be
required, if any, as a result of the final inspection, and the City shall have the right at any time thereafter to
conduct a final inspection of the Improvements. If pursuant to final inspection requested by the Responsible
Party or initiated by the City, any such Improvements are found to not conform to the applicable City Standards
and Specifications, the City shall have the rights set forth in the section pertaining to Governing Law,
enforcement, and remedies.

C. Nothing herein shall be construed or deemed as requiring the City to finally accept and release from warranty
any Improvements that are defective or damaged.

D. Once the requirements of these Standards and Specifications are met for private improvements, the City
will issue a letter of completion to the Responsible Party.

E. Street Acceptance Testing

1. A pavement evaluation shall be performed in accordance with good engineering practices prior to
final acceptance. The report shall generally embody the following testing and pavement evaluation
techniques:

a. Environmental study (frost cycle, drainage, etc.)
b. Pavement surface evaluation
c.  Soil borings in areas of high deflections

2. The report shall evaluate the existing condition of the base and binder course by performance of the
deflection tests at 100 foot spacing per traffic lane. The report shall determine whether or not the
pavement section shall meet a 20 year pavement life or greater.

3. If the pavement section is not projected to meet a life expectancy of 20 years or more, the report shall
propose asphalt overlays in excess of the existing pavement section to bring the new pavement
section to a 20 year life expectancy. The Development Engineering Manager shall evaluate the
results of the report and inform the Responsible Party of the required pavement operation of the
section.

F. Landscape Requirements for Private Improvements

1. In the event that the Responsible Party is unable to complete the Landscaping Improvements
identified in the Developer's Agreement because of periods of adverse weather or for other similar
reasons as approved by the City, the Responsible Party may submit to the City a performance
guarantee for landscaping in the form of a cash payment, a cashier’s check or an irrevocable letter of
credit payable to the City in an amount equal to one and one-half times (1.5) the estimated cost of all
uncompleted landscaping. Upon receipt of any performance guarantee for landscaping authorized by
this paragraph, in a form acceptable to the City, the City may issue building permits. These
landscape improvements shall be completed at a time agreeable to both parties; however, no later
than eight (8) months from the date of approval of the request for a performance guarantee for
landscaping by the City. The City shall release the performance guarantee for landscaping only upon
completion of all landscaping obligations by the Responsible Party. In the event that the Responsible
Party defaults upon the obligations specified in this paragraph, the City may retain and apply all those
funds represented by the performance guarantee for landscaping toward completion of the
Responsible Party’s landscape obligations. The method and manner in which the City elects to
construct and install the landscaping obligations shall be within the discretion of the City provided,
however, that nothing herein shall obligate the City to install or complete the Landscaping
Improvements and nothing herein shall prevent, prohibit or limit the remedies available to the City to
enforce the obligations of the Responsible Party requiring completion of landscaping improvements.
Any remaining funds will be returned to the Developer after the City determines the construction has
been completed. The City, however, shall not be deemed to have accepted any payment
responsibility or liability in conjunction with any documents identified in this section.

2. The Responsible Party shall be responsible for all maintenance of the landscape project. This
maintenance shall include, as required, repair and/or replacement of damaged or eroded hardscape
or softscape areas, mowing, fertilizing, trash removal, replanting, reseeding, watering, weeding,
trimming, mulching, wrapping, spraying, tightening and repairing of guy wires, removal and
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replacement of dead plant material, resetting of plants to proper grade and positions and removal of
staking after trees have been staked for one (1) year.

The Responsible Party is responsible for maintaining the HOA and or Metro District common
landscaping and irrigation systems until the City has inspected and verified that the landscaping and
irrigation complies with the approved Development Permit and Irrigation Construction Drawings.

The Responsible Party shall provide as-builts per the requirements outlined in this section, irrigation
controller schedules and any keys and manuals or tools associated with the irrigation system to the
homeowners citizen board/metropolitan district board at the time the maintenance responsibility is
transferred to the respective board.

Metropolitan district and HOA parks shall follow the as-built requirements outlined in these Standards
and Specifications.

Areas of native or turf seeding shall be maintained by the Developer/Responsible Party until the City
has inspected and verified that the stand of grass meets the uniform growth and density requirements
outlined in Section 800.

Once the requirements of these Standards and Specifications are met for private landscaping
improvements, the City will issue a letter of completion to the Responsible Party.

TABLE 100-1

RESPONSIBILITY FOR PUBLIC IMPROVEMENTS AND FACILITIES DURING WARRANTY

Residential Development Comgee\zlreﬁlggmg:tstnal
Thornton Maintenance Thornton Maintenance
Utilities Responsible . Responsible B
Party Repairs and Replacement Party Repairs and Replacement
Thornton Maintenance Thornton Maintenance
Roadway Responsible . Responsible .
Party Repairs and Replacement Party Repairs and Replacement
Maintenance Except for Maintenance Except for
Thornton First Winterization and Thornton First Winterization and
Spring Turn-on Spring Turn-on
Irrigation
. Repairs and Replacement, . Repairs and Replacement,
Responsible First Winterization and Responsible First Winterization and
Party . Party .
Spring Turn-on Spring Turn-on
Thornton Maintenance Thornton Maintenance
Landscaping Responsible . Responsible )
Party Repairs and Replacement Party Repairs and Replacement
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SECTION 200 - WATER SYSTEM STANDARDS

201

202

202.1

202.2

203

203.1

203.2

GENERAL PROVISIONS

These standards are promulgated by the Utilities Director of the City in accordance with the authority contained
in the Thornton City Code. Improvements shall also be in conformance with Chapter 74 of the Thornton City
Code.

Interpretation, revision, and authority to grant variances and enforcement of these standards has been
delegated by the Utilities Director to the Development Engineering Manager.

GENERAL SPECIFICATIONS

Granting of Service

Water services shall be extended at the requestor's expense when it has been determined that the City has the
capability and capacity to serve the area, provided that the area to be served is located within the Thornton
water service area, and provided that the applicant can show evidence of fee ownership of the property to be
serviced. The request for service must be in compliance with stipulations contained in all utilities agreements
entered into by the City and said applicant as well as in compliance with all applicable City ordinances, codes,
and charter principles.

Application, Permit, Construction, and Acceptance Procedure

Refer to Section 100 for City application, permitting, construction, and acceptance procedures.

Private contractors installing fire sprinkler system water mains (from the water supply to the sprinkler system
riser) must be registered with the Colorado Division of Fire Safety as a Fire Suppression System Contractor —
Underground. All fire sprinkler mains shall be designed, constructed, and tested in accordance with the City’s
currently adopted and effective International Fire Code.

WATER DISTRIBUTION SYSTEM DESIGN CRITERIA

General

Water mains and appurtenances shall be in conformance with these Standards and Specifications and shall be
designed by or under the direct supervision of a registered PE licensed to practice in the State of Colorado.

Demand Factors/Allowed Flows

A. Water mains shall be designed to supply the projected demands of the proposed development as set forth
herein. Water main sizing shall be in conformance with the current water system master plan. The
Development Engineering Manager reserves the right to size mains to provide service for future needs.

B. The following water flow parameters shall serve as minimum guidelines to determine the estimated flows.
Water distribution systems shall be designed using the following scenarios:

1. The High HGL of the zone with no demands on the system. The maximum pressure in this scenario
is 100 psi.

2.  The Low HGL of the zone with no demands on the system. The minimum pressure in this scenario is
50 psi.

3. The Low HGL of the zone with the peak hour demands (Demand Factor of 3.24 for commercial and
5.76 for residential development) added to the system. The minimum pressure under this scenario
shall be 40 psi, with a maximum velocity permitted is 5 fps.

4. The Low HGL of the zone with the maximum daily demands (Demand Factor of 1.8 shall be utilized
for Office /Commercial and 3.2 for Residential developments) in addition to the required fire flow. The
minimum pressure under this scenario is 20 psi. The maximum velocity under this scenario shall not
exceed 11.2 fps for eight (8) inch lines, and 10 fps for all other lines.

C. Pumping facilites may be allowed on mains or service lines only where specifically authorized by the
Development Engineering Manager.
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203.3

203.4

203.5

203.6

Average Day Demands: 150 GPD per person

Densities: Low Mid High
<5 5-12 >12 (DU/Ac.)

Residential:  3.45 2.45 2.20 (Persons/Unit)

Office: 240 gallons per 1,000 square feet of building area per day
Commercial:
Shopping Center 680 gallons per 1,000 square feet of building area per day

Restaurants and Fast Food 1,000 gallons per 1,000 square feet of building area per day

Professional Centers 800 gallons per 1,000 square feet of building area per day
Industrial:

Warehouse 240 gallons per 1,000 square feet of building area per day

Factory 680 gallons per 1,000 square feet of building area per day

Sizing of Distribution Mains

A

Sizing of on-site mains shall be accomplished by utilizing WaterCAD or approved equal. Results shall be
submitted to Development Engineering together with engineered drawings.

The minimum diameter for water mains shall be six (6) inches where no hydrants are connected to the
mainline, otherwise a minimum diameter of eight (8) inches shall be installed. No more than one (1)
hydrant shall be located on dead-end water lines. All hydrant branch lines over 50 feet shall be modeled
to show that the required fire flow will be met.

Water services and fire sprinkler lines for non-residential facilities and high density residential areas shall
be constructed from looped mains. No more than 18 single family units shall be located off of a dead end
main.

Distribution mains connected to transmission mains greater than 16 inches are required to be a minimum
of eight (8) inches in diameter.

Oversized mains (all mains that are greater than 16 inches in diameter) may be required by the City.
Reimbursement agreements may be entered into so that the Responsible Party may recover up to 50% of
the costs incurred for the first 16 inches of pipe diameters, in accordance with Chapter 74 of the Thornton
City Code.

Materials

A

Materials for constructing water mains shall conform to the material requirements as set forth in
Subsection 204.1 of these Standards and Specifications.

Ground Cover

Mains shall be designed so that a minimum of four and one-half (4'2) feet of cover exists over the top of the
pipe after final grade has been established. No main shall have more than five and one-half (5%%) feet of cover.

Location

A

Water mains shall be installed in exclusive easements granted to the City when, as determined by the
Development Engineering Manager, it is not practical to install water mains in the dedicated street. City
water mains shall not cross through residential lots, and shall be a minimum of 5 feet from any property
line. Under no circumstances shall any structures be constructed within these easements or right-of-way
where these mains are installed, without prior approval including terms and conditions, as set by the City.
The minimum width requirements for water easements are 20 feet with the pipe centered in the easement,
and the easement shall extend 10 feet beyond all side of fire hydrants. In the event two (2) utility mains
share the same easement, the minimum width for the easement shall be 30 feet, and for three (3) pubic
utilities the width shall be 40 feet, etc. Water mains shall be in an easement of a width at least two (2)
times the depth to the invert. Valves shall be located at each end of the easement in order to isolate that
portion of the line if necessary. All easements in residential areas shall be in a dedicated tract with a
minimum width of 40 feet.
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Water main installations shall conform to specifications as described in "Design Criteria for Potable Water
Systems" as published by the Colorado Department of Health - Water Quality Control Division. The
minimum vertical separation shall be 18 inches (refer to details 200-3A and 200-3B for watermain lowering
requirements), and horizontal separation shall be a minimum of 10 feet from the edge of any waterline to
any sewer. Location for these water mains shall be 10 feet from the center line on the north or east side of
the street.

When a water main crosses underneath a stream, irrigation ditch, or storm drainage ditch, casing of the
facility is required. The type of the material and class of the pipe shall be determined by the engineer. If
steel casing pipe is used, then corrosive protection shall be required based on a recommendation from the
soils report. Valves are to be located in such a manner that the water main at such crossings can be
completely isolated. The casing shall extend to a minimum of 40 feet from the edge of the ditch/bank.
Refer to Detail 200-4 for casing requirements.

Water mains shall not be installed within five (5) feet of any concrete such as sidewalks, curb, gutter, or
cross pans (except for crossings).

Gate Valves

A

Valves installed in residential distribution systems shall be located in such a manner as to ensure that no
more than 600 feet of main or 18 residential units may be out of service for any one (1) single break.
Valves installed in commercial and other distribution systems shall be located in such a manner as to
ensure that no more than 300 feet of main may be out of service for any one (1) single break.

Valve placement shall be such that there are at least two (2) valves at every tee and three (3) valves at
every cross. Valves are required between fire hydrants. Valves shall be no further than 1,200 feet apart
on transmission mains. The Responsible Party may be required to install a tee and valves on the existing
mainline to meet this requirement.

When water mains are designed in such a way that a dead end exists at the edge of a subdivision or at the
boundary of a filing within a subdivision, the main shall be terminated with a temporary blowoff valve.
Where future connections are to be made to temporary dead ends, at least three (3) lengths of pipe are
required beyond the valve and before the temporary blowoff valve. For all temporary dead ends the valve
shall be restrained back to the mainline or in such a manner as to allow shut-off and connection without
impacting the remainder of the distribution system. When a new extension shall connect to an existing
main not terminated with a valve, the new main must be valved at the connection in order that the entire,
newly constructed system may be pressure tested and chlorinated.

The City permits the use of Hydra-Stop, EZ Valve or approved equal for valve installation.

Valves larger than 12 inches shall be of butterfly style. Butterfly valve operators shall be located on the
north or east side of the water main. Refer to Detail 200-8 for butterfly valve requirements.

Whenever possible, water main valves shall be located at a point on the main which is outside of an
intersection. Under no circumstances, however, shall a valve be located in concrete areas, such as
sidewalks, cross pans, aprons, curbs, or gutters. Any valve located in a green belt area shall have a
concrete collar around the valve box as shown in Detail 200-7.

All valves shall be installed at a location where they will be accessible by a maintenance vehicle. All
access roads shall be designed to carry an H-20 loading, with a maximum grade of seven (7) % and
maximum cross slope of four (4) %.

Blowoff Valves

Blowoff valves are required at the end of water mains which terminate at the subdivision boundary in streets
that will be extended at a future date. Blowoffs are also required at low points in waterline less than 12 inches
in diameter. Hydrants shall be utilized as blow-offs for lines 12 inches and larger.

Fire Hydrants

A

The number, location and spacing of fire hydrants shall be determined by the City of Thornton Fire
Department in accordance with the City’s currently adopted and effective International Fire Code. In cul-
de-sacs, hydrants shall be located a minimum 150 feet, and maximum 200 feet from the end of the cul-de-
sac. If hydrants are to be installed at locations other than street intersections, they shall be located on
lines which are established by extending property lot side lines into the streets. Fire hydrants shall be
provided at a spacing not to exceed 1200 feet in areas not requiring fire protection. Fire hydrants shall be
located a minimum of five (5) feet from driveways to the center of the hydrant. The fire hydrant shall be
located within the ROW and on the same side of the street as the water main. Installation of fences,
landscaping or other obstructions shall in no way hinder the operation of the fire hydrant.
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Fire hydrant branch mains shall be set at 90° to street mains. The maximum length of a fire hydrant
branch main shall be 100 feet. The hydrant shall be set at the end of the branch main and shall face the
branch main. No horizontal bends or offsets shall be used in installing fire hydrant branch mains. Under
no circumstances shall any size or manner of tap be made on a fire hydrant branch main. Hydrants shall
be plumbed vertically with the pumper nozzle facing the street and traffic safety flange not less than two (2)
inches nor more than three (3) inches above final grade. A six (6) inch gate valve shall be flanged or
rodded to the tee on the main in order that the hydrant may be removed from the system for maintenance
without affecting the distribution system. No water service main taps shall be made to a distribution main
within five (5) feet of a fire hydrant branch main.

Thrust Block

Bends, tees, plugs, dead ends, wet taps, hydrants, and blowoffs shall be designed and constructed with
concrete thrust blocks as set forth in Detail 200-11.

Pressure Regulating Stations

A

PRV installations are used to control pressures between distribution zones and along transmission mains
where pressure fluctuations may occur. When main extension plans are submitted for review, the need for
a pressure regulating valve installation shall be determined based on existing pressure zones and the
existing distribution system. Plans shall be submitted indicating size, type, and location for the PRV
installation. Calculations shall be submitted and approved by the Development Engineering Manager.
Shop drawings for the vault and cut sheets for all installed equipment shall be submitted for approval prior
to construction. The low flow PRV shall be sized for the max day flow.

PRV’s shall be located within landscaping or other areas outside of the roadway section as approved by
the Development Engineering Manager.

Individual PRV installations to bring operating pressures below 100 psi on residential and commercial
services shall not be permitted as an alternative to a system PRV.

Air Release Valves
Air valves shall be installed at each highpoint in all water mains of 12 inch diameter and larger. One (1) inch air
valves shall be installed on eight (8) inch mains at high points.

Water Service Lines

A

Location

1. That portion of the service pipe between the main and the curb stop and/or meter when installed must
be in a continuous straight line with no joints and perpendicular with the exception of
reducers/expansions, if possible, to the line of the main. A minimum separation of 10 feet is required
to any sewer service, and a minimum of five (5) feet to any other water service or fire sprinkler line.

2. Residential meter pits shall be located in a landscaped portion of the right-of-way as per Detail 200-2.
Locations for special residential installations, such as multi-family housing and churches, as well as
commercial meter locations shall be easily accessible and located within landscaped areas. If, due to
limitations, a meter pit needs to be installed elsewhere, Development Engineering will establish the
necessary additional measures required. Under no circumstances shall any meter pit/vault be
located inside any building, a drainage area, or an area for which access may be difficult such as
drive lanes or parking areas.

3. Separate services and meters are required for each single family dwelling (detached/duplex units),
multifamily and apartment-style condominium foundation, and commercial/office foundation. All
meters utilized for single family applications shall be located in right-of-way or exclusive easements.
Accessory dwelling units, which are in compliance with City Code, shall be exempt from the
requirements for a separate and independent building sewer and a separate water service connection
to the main, with a separate water meter.

4. Separate services are required for each individual townhome-style condominium and townhome.

5. Allirrigation connections require a minimum size of a four (4) inch tap, four (4) inch DIP, or C900 PVC
service line, and a four (4) inch gate valve with five and one-fourth (5%4) inch valve box placed behind
the curb. Refer to Section 800 of these Standards and Specifications for irrigation meter size
requirements and details.

Meter Sizes

Meter sizes for residential, commercial or industrial use shall be determined by the consulting engineer
and calculations submitted to the Building Division for review and approval.

The meter and the tap on the City’s main shall be the same size.
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Abandonment

The abandonment of water mainlines shall require physical removal of the abandoned section(s) if required by
the Development Engineering Manager, or be filled with flash or flow fill if permitted to be abandoned in place.

WATER DISTRIBUTION SYSTEM CONSTRUCTION SPECIFICATIONS

Materials

Materials furnished shall be new and undamaged. Everything necessary to complete all installations shall be
furnished and installed whether shown on approved drawings or not, and all installations shall be completed as

fully operational.

Acceptance of materials or the waiving of inspection thereof shall in no way relieve the Responsible Party of the
obligation to furnish materials meeting the requirements of these Standards and Specifications.

The City reserves the right to direct or deny use of certain types of materials in specific circumstances.
Materials delivered to the job site shall be adequately housed and protected so as to ensure the preservation of
their quality and fitness for the work.

A. Ductile Iron Pipe

DIP shall be manufactured in accordance with AWWA Standard C-150 and C-151, "Ductile Iron Pipe,
Centrifugally Cast in Metal Molds or Sand-lined Molds for Water or Other Liquids", with the following
additional requirements or exceptions:

1.  "Push-on single gasket" type conforming with applicable requirements of AWWA Standard C-111,
"Rubber Gasket Joints for Cast Iron and Ductile Iron Pressure Pipe and Fittings".

2. The grade of iron shall be 60-42-10 having a minimum tensile strength of 60,000 psi, minimum yield
strength of 42,000 psi, and a minimum % of elongation of 10%.

3. Pipe furnished under this specification shall conform to AWWA C-150 and C-151, and have nominal
laying lengths of either 18 or 20 feet. Random lengths are not acceptable.

4. Pipe furnished shall have standard thickness cement mortar linings in accordance with AWWA
Standard C-104, "Cement Mortar Lining for Ductile Iron Pipe and Fittings for Water", and the exterior
coating shall be the standard outside bituminous coating as specified in AWWA C-151.

5.  The manufacturer shall furnish a certified statement that the inspection and specified tests have been
made and the results thereof comply with the requirements of the applicable standard(s) herein
specified. A copy of the certification shall be sent to the Development Engineering Manager upon
request.

6. Ductile iron water pipe shall be installed per AWWA C-600.
7. Refer to Detail 200-15 for corrosion protection.
B. Polyvinyl Chloride Pressure Pipe

1. All polyvinyl pipe for water mains 12 inches and less, except that 10 inch diameter is not permitted,
shall be manufactured in accordance with AWWA Standard C-900-07, "Polyvinyl Chloride (PVC)
Pressure Pipe.", and shall meet the requirements for DR-25 for all distribution mains, and shall meet
the requirements of DR-18 for hydrant leads. All PVC pipe larger than 12 inches shall meet C-905-
97, and shall be DR-21 or DR-18 as determined by the Development Engineering Manager.

2. Solvent cement joints are strictly prohibited.

3. Each length of pipe shall be a standard laying length of 20 or 12 feet. Random lengths shall only be
acceptable at fittings and hydrant branch lines. PVC pipe must be laid with tracer wire (16-gauge
wire only).

4. PVC must conform to cast iron outside diameters. Pipe stored outside which may be exposed to
sunlight for more than 30 days, shall be covered with an opaque material such as canvas. Clear
plastic sheets shall not be used to cover the pipe. Air circulation shall be provided under the
covering. Sunburned pipe shall not be permitted for installation and shall be removed from the job
site immediately. Pipe must be UL approved.

200-5



CITY OF THORNTON - Standards and Specifications Revised: October 2012

C.

5.  The manufacturer shall furnish a certified statement that the inspection and specified tests have been
made and the results thereof comply with the requirements of the applicable standard(s) herein
specified. A copy of the certification shall be sent to the Development Engineering Manager.

Fittings

Cast iron fittings shall be manufactured in accordance with the following AWWA standards: C-104,
"Cement Mortar Lining for Ductile Iron Pipe and Fittings for Water," C-150, "Ductile Iron Fittings" and C-
111, "Rubber Gasket Joints for Ductile Iron Pressure for Pipe and Fittings," with the following additional
requirements or exceptions:

1. Fittings shall be furnished with a cement mortar lining of standard thickness as defined in referenced
specifications and given a seal coat of bituminous material.

2.  Fittings shall be furnished with mechanical joint, ring tite or flanged ends conforming to referenced
specifications and, in addition, the tee-head mechanical joint bolts and hexagon nuts shall be
fabricated from a high strength, stainless steel or approved equal. Swivel fittings as approved by the
Development Engineering Manager may also be utilized. Under no circumstances shall repair clamps
be permitee don new installations.

3. Fittings shall be of the 250 psi pressure rating and shall conform to the dimensions and weights
shown in the tables of referenced specifications.

4. The manufacturer shall furnish a certified statement that the inspection and specified tests have been
made and the results thereof comply with the requirements of the applicable standard(s) herein
specified. A copy of the certification shall be sent to the Development Engineering Manager.

5. Refer to Detail 200-15 for corrosion protection.

Gate Valves

Refer to Detail 200-6A and 200-6B for gate valve requirements, and Detail 200-15 for corrosion protection.

Valve Boxes

Refer to Detail 200-6B for valve box requirements, and Detail 200-15 for corrosion protection.

Butterfly Valves

Refer to Detail 200-8 for butterfly valve requirements.

Pressure Reducing and Regulating Valves

1. PRV’s shall be Cla-Val 90-01 series or an approved equivalent. The valve shall be designed to
reduce a high upstream pressure to a constant downstream pressure by way of a pilot control
system. The pilot system shall control the main valve which shall be of the single seated,

hydraulically operated, diaphragm, globe valve type. The valve seats shall be stainless steel.

2. Material shall be cast iron for valve body. Flanges and covers shall conform to ASTM Standard
Designation A-48. Bronze castings or parts for internal trim shall conform to ASTM Standard B-61.

3. Valves shall be furnished with flanged ends and drilled in accordance with ANSI B-16.1 Class 125
specifications. Flanges shall be machined to a flat face or machined to a flat surface with a serrated
finish in accordance with AWWA Standard C-207.

4. The pilot valve for controlling operation of the main valve shall be a single seated, diaphragm
operated, spring loaded type. The pilot valve shall be attached to the main valve with piping and
isolation valves so arranged for easy access in making adjustments and also for its removal from the
main valve while the main valve is under pressure. Pilot control system shall be stainless steel with
316 stainless steel trim.

5. The needle valve shall be bronze and included with the main valve to control the speed of piston
travel.

6. The operating pressure shall be 150 psi.
7. The body of the PRV shall be given a hydrostatic test of 50% more than the operating pressure

specified herein. A second test to check seating of the cylinder shall be made at the operating
pressure.
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8. Pressure reducing and regulating valves shall be installed in factory built steel vaults as specified in
Detail 200-12. There shall be no dissimilar metals allowed in the piping in the PRV vaults without
proper insulation.

9. The manufacturer shall furnish a certified statement that the inspection and specified tests have been
made and the results thereof comply with the requirements of the applicable standard(s) herein
specified. A copy of the certification shall be sent to the Development Engineering Manager.

10. After approved factory assembly, each valve shall be given the operation and hydrostatic tests in
accordance with the referenced specifications.

11. The manufacturer shall furnish a certified statement that the inspection and specified tests have been
made and the results thereof comply with the requirements of the applicable standard(s) herein
specified. A copy of the certification shall be sent to the Development Engineering Manager.

Air Valves

Refer to Details 200-13A and 13B for air valve requirements.

Blowoff Assemblies

Refer to Detail 200-9 for blowoff assembly requirements.

Vaults

1. Vaults shall be fabricated steel and shall be factory built for underground use as manufactured by
Engineered Fluid, Inc., or approved equal. Field welding to complete the structure shall not be
allowed.

2. The vault shall have a protective coating for corrosion protection and shall be equipped with
packaged magnesium anodes for cathodic protection. The anodes shall be buried equally spaced

around the vault and connected by heavy copper wire to bags on the vault provided for that purpose.

3. Vaults shall be designed with wall sleeves and link seal and be capable of handling thrusts caused by
operating valves.

4. The designing engineer shall submit shop drawings along with design calculations including the
electric layout to the Development Engineering Manager for approval prior to the installation.

Thrust Blocks
Refer to Detail 200-11 for thrust block requirements.
Concrete

Refer to Section 600 of these Standards and Specifications for all concrete work requirements.

Mechanically Restrained Joints

Megalugs, Cam-Lok or approved equal shall be used. Tie rods may be used as approved by the
Development Engineering Manager. If tie rods are used, they shall be mild steel, ASTM Standard
Designation A-36. Hex nuts shall be ASTM Standard Designation A-307, grade A or B, Hexagon Heavy
series. Tie rods shall be used at bends and fittings where thrust blocks cannot be used due to existing
field conditions or where harness rods are specifically required by the Development Engineering Manager.
Harness rods shall have a bituminous coating for corrosion protection.

Fire Hydrants

Refer to Detail 200-10 for fire hydrant requirements.

Corrosion Protection

DIP, steel pipe, steel casing pipe, harness rods, fittings, valves, and valve boxes shall be protected as specified
in Detail 200-15.

Installation of Pipe

Refer to Section 100 for excavation, dewatering, pipe bedding, testing, backfill, and compaction
requirements.
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B. Pipe shall be installed in accordance with AWWA C-900 along with the following provisions:

1. Pipe and fittings shall be loaded and unloaded by lifting so as to avoid shock or damage. Under no
circumstances shall such material be dropped. Before the placing of pipe in the trench, each pipe or
fitting shall be thoroughly cleaned of foreign material, kept clean, and examined for cracks or defects
before installation. No pipe shall be installed that is damaged by prolonged exposure to the sun or
adverse weather conditions.

2. Joint lubricant shall be as supplied by the pipe manufacturer.

3. When laying pipe on curves, the pipe shall be kept in alignment by deflecting joints or using short
lengths of pipe. If using deflecting joints, recommended practices and allowances as stipulated by
the manufacturer must be adhered to. Pipe shall be laid with the bell ends facing in the direction of
laying unless directed otherwise by the Development Engineering Manager.

4.  Whenever the pipe is left unattended, temporary plugs shall be installed at openings. Temporary
plugs shall be watertight, standard cast iron, and of such design as to prevent children and animals
from entering the pipe. Temporary plugs shall be subject to approval by the Development Engineering
Manager.

5. Pipe and appurtenant structures shall not be installed upon a foundation into which frost has
penetrated or at any time when the Inspector deems there is a danger of ice formation or frost
penetration at the bottom of the excavation. Pipe and appurtenant structures shall not be installed
unless backfilling can be completed before the formation of ice and frost.

6. Immediately before joining two (2) lengths of pipe, the inside of the bell and the outside of the spigot
end and the gasket shall be thoroughly cleaned. Caution shall be exercised to ensure that the correct
type of gasket is used. A thin film of gasket lubricant shall be applied according to the manufacturer's
recommended practices to either the inside face of the gasket or the spigot end of the pipe or both.

7. The spigot end of the pipe shall be placed in the socket with care to prevent the joint from contacting
the ground. The joint shall be completed by pushing the pipe home with a slow steady pressure,
without jerky or jolting movements. Stabbing shall not be permitted. Pipe furnished without a depth
mark shall be marked before assembly to ensure insertion to the full depth of the joint.

8. Extra care should be used in handling PVC pipe during cold weather due to the reduced flexibility and
impact resistance as temperatures approach and drop below freezing.

9. Non-disinfected mains which cannot be isolated shall not be connected to an existing, disinfected
main. The Responsible Party shall assume any and all responsibility for damage done by heavily
chlorinated water entering existing facilities due to negligence on his part. Water mains shall adhere
to the following sequence of tests: (1) chlorine, (2) pressure tests, and (3) clearwater test.

Installation of Valves and Valve Boxes
Refer to Detail 200-6A & 200-6B for installation requirements for valves and valve boxes.

Testing

Refer to Subsection 206 of these Standards and Specifications.

WATER SERVICES AND APPURTENANCES CONSTRUCTION SPECIFICATIONS
General

Water services construction connecting to the City water system shall be done in accordance with these
Standards and Specifications, which shall cover new water services construction from the water main to the
meter pit or vault. Refer to Sections 100, 204, and 206 for installation and testing procedures for water services
and appurtenances.

Materials

A. Materials furnished shall be new and undamaged. Everything necessary to complete installations shall be
furnished and installed whether shown on the approved drawings or not and installations shall be
completed as fully operational.

B. Acceptance of materials or the waiving of inspection thereof shall in no way relieve the Responsible Party
of the obligation to furnish materials meeting the requirements of these Standards and Specifications.

C. The City reserves the right to direct or deny use of certain types of materials in specific circumstances.
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D. Materials delivered to the job site shall be adequately housed and protected so as to ensure the
preservation of their quality and fitness for the work.

E. The minimum size allowable for a water service shall be three-fourths (3/4) inch diameter.

1. Copper Service Pipe - Type "K" only
Type "K" copper shall be used for service lines three-fourths (3/4) inch through three (3) inch
diameter. Type “K” copper shall be utilized from the main through the meter pit on residential
applications (single family and duplex services). Materials in conformance with the most currently
adopted version of the International Plumbing Code (including all adopted amendments) are
permitted from the meter to the building for residential applications (single family and duplex services)
and from the main to the building for non-residential services.

2. Ductile Iron Service Pipe
DIP shall be used for services larger than three (3) inches.

3. Corporation and Curb Stops
a. A curb stop or valve of the same size as the service pipe and conforming to the following

standards shall be installed on every commercial service larger than one (1) inch between the

water main and the meter which is at a point at or near the property line.

b.  Water service saddles shall be cast bronze with double silicone bronze straps, Type 325 or 327
by Smith-Blair Inc., or an approved equal.

c. Corporation stops shall be AWWA taper thread to copper connection of pack joint and shall be a
Ford Type F600 or an approved equal.

d. Curb stops shall be compression to compression connections and shall be Ford Ball Valves,
B44-666M (one and one-half (1-1/2) inches) or B44-777M (two (2) inches) or approved equal.

e. Curb stops are set in the service on the inlet side, a minimum of two (2) feet upstream of the
vault and provide a means to shut off the service for repairs inside the meter vault.

f.  Curb stop service boxes shall be a cast iron box, Minneapolis pattern, extension type. The curb
stop box shall be centered over the curb stop valve and in a vertical position. The top lid of the
curb stop box shall be installed a maximum of one (1) inch above the final grade.

Location

Refer to Detail 200-2 for service location requirements.

Depth

Refer to Detail 200-14 for service depth requirements.

Connections

Refer to Detail 200-14 for service connection requirements.

Abandonment

Only one (1) domestic tap is allocated per single family residence. If it is required by the Development
Engineering Manager to abandon an existing water tap, it shall be turned off, the connection threads destroyed,
and disconnected at the main. City shall inspect disconnection prior to backfilling. If the City does not inspect
prior to backfilling the contractor will be required to re-excavate affected area for inspection. A compression
fitting shall be utilized if necessary to relocate a meter pit from a driveway area, only if the installation of a new
service line would require the cutting and patching of asphaltic concrete surfacing.

WATER MAIN ACCEPTANCE PROCEDURE

Scope

This procedure is to be followed when releasing a newly installed water main or releasing a repaired pre-
existing water main. It covers disinfection, bacteriological sampling, and reporting of results.
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New Mains

Installation shall be in accordance with established AWWA standards (AWWA C-600 or C-603) with particular
attention paid to the provision for cleanliness within the pipe itself. Flushing and disinfection shall be performed
by the Responsible Party in accordance with AWWA Standard C-601 (more detailed instructions shall be found
below). Sampling (bacteriological and chlorine residual) shall be performed by personnel from the Thornton
Water Quality Control Laboratory. Chlorine residual analysis shall be performed using accepted test
procedures in Standard Methods for the Examination of Water and Wastewater's most recent edition.
Bacteriological testing shall be performed by personnel from the Thornton Water Quality Control Laboratory.
The release form shall be initiated by personnel from the Thornton Water Quality Control Laboratory with copies
to Tri-County Health Department and the Colorado Department of Health (with the Water Quality Control
Laboratory being responsible for forwarding copies to the health departments and being responsible for
notifying the Responsible Party).

Repaired Mains

After a main has been repaired and flushed, personnel from the Thornton Water Quality Control Laboratory or
Operations Department shall inspect the water for color, turbidity, and chlorine residual, prior to restoring the
repaired main into service.

Disinfection

Disinfection shall be accomplished using tablet form Hypochlorite. These shall be affixed to the inside (top) with
an approved food grade adhesive such as Permatex Form-A-Gasket No. 2 and Permatex Clear RTV silicone
adhesive sealant, or approved equivalent. Dosage shall be calculated for a 100 mg/liter chlorine concentration
for volume of installed pipe (this is to allow for the refilling of pre-existing pipe attached to the installed sections).
For calculating the weight of chlorine required, see Table 200-2. The chlorine solution shall remain in contact
with the piping for a minimum of 24 hours.

TABLE 200-1

MINIMUM NUMBER OF HYPOCHLORITE TABLETS
OF 7 GRAM STRENGTH (5 GRAMS AVAILABLE CHLORINE) FOR A DOSE OF 100 MG/L

Length of Diameter of Pipe (inches)
Section
feet 4|6 |8|12|16 |18 |20 |24 | 30 | 36
13 1123 6 |11 |13 |16 |24 | 36 52
18 1123 8 |15 |18 | 23|32 | 50 72
20 1134 9 |16 |20 | 25|36 | 56 80
30 212 |6 |14 |24 |30]|37 |54 83 | 120
40 215|818 (32|40 |50 (71| 111 | 160

Flushing

After chlorination or disinfection of the pipeline, flushing shall commence to remove the chlorine solution.
Flushing shall continue for a minimum of five (5) minutes beyond the time when chlorine residual is present at
the same levels as normal distribution system residuals.

Fire Sprinkler Main Testing

Fire sprinkler system water mains (from the water supply to the system riser) and lead-in connections to
sprinkler system risers shall be completely flushed before connection is made to sprinkler piping. The flushing
operation shall be continued for a sufficient time to ensure thorough cleaning. The minimum rate of flow shall
be not less than one of the following:

A. The hydraulically calculated water demand rate of the system including any hose requirements;

B. That flow necessary to provide a velocity of 10 ft/sec (see Table 200-3);

C. The maximum flow rate available to the system under fire conditions.
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TABLE 200-2

FLOW REQUIRED TO PRODUCE A VELOCITY OF 10 FT/S (3 M/S) IN PIPES

Pipe Size | Flow Rate
Inches Gpm
4 390
6 880
8 1560
10 2440
12 3520
Hydrostatic Testing
A. No hydrostatic tests shall be made on any portion of the pipeline until field placed concrete has had

adequate curing time as defined for thrust blocks in Detail 200-11 and compaction test results have been
submitted to and approved by the Development Engineering Manager. Only potable water may be used in
testing procedures.

The pipeline shall be tested in accordance with AWWA C-600 or C-900 except as follows:

The pipeline shall be tested with water at a pressure of 150 psi or 50 psi above working pressure,
whichever is greater.

The Development Engineering Manager shall be notified 24 hours in advance of testing. Acceptance
testing shall be made in the presence of the Development Engineering Manager only after the pipeline is in
a state of readiness for testing.

Air in the line shall be properly purged. Where blowoffs or hydrants are not available or effective in purging
air from the line, the Development Engineering Manager may require a tap to purge the line. The location
and size of the tap shall be at the Development Engineering Manager's discretion. The cost for such a tap
shall be borne by the Responsible Party.

No leakage is allowed through the bonnet of the line valve. Any valve leaking through the bonnet shall be
removed and replaced.

The pressure test shall be a two (2) hour test taken at the high point in the line. Every time the water line
pressure drops five (5) psi, the pump shall be started to bring the line pressure back to the initial pressure.

PVC or DIP shall be considered to have passed the pressure test when the total leakage in (24) hours is
less than 11.5 gallons per inch of inside diameter per mile of pipeline. The Development Engineering
Manager shall direct the Responsible Party to repair specific leaks regardless of test results, if in his
opinion they are serious enough to endanger the future service of the pipeline. Pipelines shall be tested in
sections as rapidly as such section may be isolated. Should any leakage of the pipeline become apparent
during the one (1) year warranty period, the City shall perform the necessary repairs. The Responsible
Party shall be invoiced for all work performed during the one (1) year warranty period. Blowoffs,
pressurizing pump, corporation stops, and water measuring apparatus shall be provided by the
Responsible Party, or at his expense. At the Development Engineering Manager's discretion, measuring
apparatus may be required to be calibrated by Thornton personnel at the Responsible Party expense.

The City shall not be held responsible for water tightness of its valves on existing facilities. If existing

valves leak, the City shall assist in reducing the influx of water, but the Responsible Party must use
methods at his own disposal to work with the resulting leakage.
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TABLE 200-3

MAXIMUM PERMISSIBLE LEAKAGE LOSS
FROM WATER MAINS

(Adapted from AWWA C-601 — Formula — Permissible Leakage Loss = 11.5 gal/Inch Dia/Mile/24 hrs)

Pipe Size 6linch | | | Pipe Size 8linch | | |
Length Time (hours) Length Time (hours)
(feet) 1/2] 1 11/2) 2 24 (feet) 172 1 11/2] 2 24

50 0.01 0.03 0.04 0.05 0.65 50 0.02 0.04 0.05 0.07 0.87

100 0.03 0.05 0.08 0.11 1.31 100 0.04 0.07 0.11 0.15 1.74

200 0.05 0.11 0.16 0.22 2.61 200 0.07 0.15 0.22 0.29 3.48

300 0.08 0.16 0.25 0.33 3.92 300 0.11 0.22 0.33 0.44 5.23

400 0.11 0.22 0.33 0.44 5.23 400 0.15 0.29 0.44 0.58 6.97

500 0.14 0.27 0.41 0.54 6.53 500 0.18 0.36 0.54 0.73 8.71

600 0.16 0.33 0.49 0.65 7.84 600 0.22 0.44 0.65 0.87| 10.45

700 0.19 0.38 0.57 0.76 9.15 700 0.25 0.51 0.76 1.02] 12.20

800 0.22 0.44 0.65 0.87| 10.45 800 0.29 0.58 0.87 1.16] 13.94

900 0.25 0.49 0.74 0.98] 11.76 900 0.33 0.65 0.98 1.31] 15.68

1000 0.27 0.54 0.82 1.09] 13.07 1000 0.36 0.73 1.09 1.45| 17.42

Pipe Size 12finch | | | Pipe Size 16]inch | | |
Length Time (hours) Length Time (hours)
(feet) 1/2] 1 112 2 24 (feet) 1/2] 1 11/2 2 24

50 0.03 0.05 0.08 0.11 1.31 50 0.04 0.07 0.11 0.15 1.74

100 0.05 0.11 0.16 0.22 2.61 100 0.07 0.15 0.22 0.29 3.48

200 0.11 0.22 0.33 0.44 5.23 200 0.15 0.29 0.44 0.58 6.97

300 0.16 0.33 0.49 0.65 7.84 300 0.22 0.44 0.65 0.87| 10.45

400 0.22 0.44 0.65 0.87| 10.45 400 0.29 0.58 0.87 1.16] 13.94

500 0.27 0.54 0.82 1.09] 13.07 500 0.36 0.73 1.09 1.45| 17.42

600 0.33 0.65 0.98 1.31] 15.68 600 0.44 0.87 1.31 1.74| 20.91

700 0.38 0.76 1.14 1.52| 18.30 700 0.51 1.02 1.52 2.03] 24.39

800 0.44 0.87 1.31 1.74] 20.91 800 0.58 1.16 1.74 2.32| 27.88

900 0.49 0.98 1.47 1.96| 23.52 900 0.65 1.31 1.96 2.61| 31.36

1000 0.54 1.09 1.63 2.18| 26.14 1000 0.73 1.45 2.18 2.90| 34.85

206.8 Bacteriological Sampling

207

2071

24 hours after flushing, personnel from the City shall sample fire hydrants, fire lines, and blowoffs for
bacteriological contamination. A minimum of two (2) samples shall be analyzed. Samples shall be collected in
duplicate, that is, two (2) samples from each hydrant tested. . If the samples show no bacteriological growth
and are free from excessive turbidity, the Thornton Water Quality Control Laboratory shall release the main for
service and shall initiate the required forms. If samples do not warrant approval for main release from the
Thornton Water Quality Control Laboratory, lines must be re-flushed. If again, samples do not warrant approval
for main release after flushing, re-chlorination shall be required.
WATER METER INSTALLATION STANDARD SPECIFICATIONS
General Information
A. Jumper Pipes
Jumper pipes are permitted during the construction phase for the purpose of checking the water service
and interior plumbing for leaks. The jumper pipe is to be removed from the water meter yoke prior to the
request for inspection.
B. Meter Setting Requirements
Prior to a meter setting:

1. Rough plumbing is required to be installed, and required backflow prevention devices and all other
plumbing inspections shall be inspected and passed by the City.

2. Grading is required to be completed.
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207.2

207.3

3 All development fees shall be paid to the City’s Finance Department.

Water Meters

Water meters, regardless of size, connected to the City's utility system, shall be purchased from and
remain the property of the City. Under no circumstances shall anyone other than City personnel remove a
water meter once the pit or vault has been inspected and approved.

Special Meter Installations

For any installation where special or unusual conditions might exist, detailed drawings, accompanied by a
letter of explanation, shall be submitted to the City for approval.

Water Meters Over Four (4) Inches in Size

For any water meter installation over four (4) inches in size, detailed drawings of the proposed installation
shall be submitted to the Development Engineering Manager for approval prior to any construction.

Easements

The City shall be provided easements for water meter installations if required. The width of easements
shall be determined dependant upon the circumstances (i.e., line depth).

Electrical Wiring

There shall be no electrical wiring allowed in any water meter pit or vault with the exception of remote
wiring.

Tagging
At the time of final building inspection approval, the meter pit/vault shall be tagged in the off position. The

tag shall be removed by the City after the meter is set. It is unlawful for unauthorized individuals to remove
the tag.

Meter Installations:

A

5/8-inch, 3/4-inch, and 1-inch Water Meter Vaults
Water meter vaults for five-eighths (5/8) inch x three-fourths (3/4) inch, three-fourths (3/4) inch x three-
fourths (3/4) inch, one (1) inch water meter installations shall be as shown on Detail 200-16.
The design of this vault must be submitted by a registered PE to the Development Engineering Manager.
1-1/2-inch and 2-inch Water Meter Vaults
Water meter vaults for one and one-half (1%%) inch and two (2) inch water meter installations shall be as
shown on detail drawings 200-17A, 200-17B, and 17C. The design of this vault must be submitted by a
registered PE to the Development Engineering Manager.
3-inch and 4-inch Water Meter Vaults
Water meter vaults for three (3) inch and four (4) inch water meter installations shall be as shown on
Details 200-18A and 200-18B. The design of the vault must be submitted by a Colorado registered
PE to the Development Engineering Manager.

Galvanized Pipe

Galvanized pipe and fittings are specifically prohibited.

Commercial Meter Release Policy

The following procedure shall be adhered to for the installation of commercial meters:

A

B.

The City shall inspect all meter installations.

The City may conduct a general courtesy inspection of the meter pit/vault prior to the issuance of the meter
to assure that facilities conform to their specifications.

The City shall conduct cross connection inspections through the Building Division prior to any meter being
set.
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D.

If the meter pit or vault passes an inspection, the meter shall be set. If the meter vault fails inspection, the
installation shall be tagged with a rejection tag with discrepancies noted on the back of the tag as well as
time and date of inspection.

All meters will be installed by the City with the exception of meters three (3) inches and larger which are
required to be installed by a licensed plumber.
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SEWER AND WATER SERVICES SHALL BE A MINIMUM OF TEN (10) FEET
APART HORIZONTALLY.

SANITARY SEWER SERVICES SHALL BE CONSTRUCTED ON THE SHORTEST
AND STRAIGHTEST ROUTE POSSIBLE. NO MORE THAN TWO 1/4 BENDS
SHALL BE PERMITTED IN A SANITARY SEWER SERVICE.

SERVICES SHALL NOT BE ANY CLOSER THAN FIVE (5) FEET TO THE SIDE
PROPERTY (EXCEPT ON CUL-DE-SACS), AND NO SERVICE MAY BE
CONSTRUCTED THROUGH OR IN FRONT OF ANY ADJOINING PROPERTY.

IF SERVICE IS REQUESTED FOR A LOT AT THE END OF A CUL-DE-SAC
STREET, THE MAIN TO BE TAPPED MUST NOT BE MORE THAN
TWENTY-FIVE (25) FEET FROM THE CURB LINE OR THE PROPOSED CURB
LINE AT THE END OF THE CUL-DE—SAC. THE SERVICE PIPE BETWEEN THE
MAIN AND THE PROPERTY LINE IN CUL-DE-SACS SHALL BE IN A
CONTINUOUS STRAIGHT LINE AND SHALL ENTER THE PROPERTY A
DISTANCE OF TWO (2) FEET TO FIVE (5) FEET FROM THE NEAREST LOT
CORNER.

WATER SERVICE LOCATIONS SHALL BE MARKED WITH A "V" ON THE CURB.
SANITARY SEWER SERVICE LOCATIONS SHALL BE MARKED WITH AN X" ON
THE CURB. MARKINGS SHALL BE NEATLY STAMPED, CHISELED OR SAWCUT,
NOT PAINTED.

THAT PORTION OF THE SERVICE PIPE BETWEEN THE MAIN AND THE CURB
STOP AND/OR METER WHEN INSTALLED MUST BE IN A CONTINUOUS
STRAIGHT LINE, WITH NO JOINTS, EXCEPT REDUCTIONS AND
ENLARGEMENTS, AND PERPENDICULAR, IF POSSIBLE, TO THE LINE OF THE
MAIN. SERVICES STUBBED INTO THE PROPERTY LINE SHALL BE OF
SUFFICIENT LENGTH TO ALLOW DIRECT CONNECTION TO THE METER YOKE.

THE MAIN TO BE TAPPED MUST EXTEND ALONG THE ENTIRE LENGTH OF
THE FRONT LOT LINE OF THE PROPERTY TO BE SERVED.

EXCEPT AS HEREINAFTER PROVIDED, SERVICE PIPE SHALL NOT BE
INSTALLED IN A TRENCH CONTAINING OTHER CONDUITS WHICH CONVEY
ANY SUBSTANCE OTHER THAN POTABLE WATER. THE TRENCH CONTAINING
THE SERVICE PIPE SHALL BE SEPARATED LATERALLY FROM TRENCHES
CONTAINING OTHER CONDUITS BY AT LEAST TEN (10) FEET OF
UNDISTURBED COMPACTED EARTH.

PROPERTY LINE
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WATERMAIN LOWERING

RESTRAINING CLAMP OR MEGALUGS
TO BE INSTALLED BEHIND BELL

FOR A.C. PIPE: DEFORMED BAR
USE A.C. TO D.ILP
PIPE ADAPTER CENTER FULL JOINT UNDER CROSSING

1 PIPEX TIE BAR OR MEGALUGS
—— DRESSER COUPLING e -

D..P. MIN. 3" i I .
&% M
PIG EAR
THRUST BLOCK REQUIRED BOND BREAKER

PIPE* : D..P. OR PVC C-900 DR-14

DIP, STEEL PIPE, HARNESS RODS, STEEL CASING PIPE, FITTINGS, VALVES, AND VALVE BOXES SHALL BE HAND WRAPPED USING
POLYETHYLENE WITH A MIN. THICKNESS OF EIGHT (8) MILS AND TWO (2) INCH WIDE, TEN (10) MIL THICK POLYETHYLENE
PRESSURE SENSITIVE TAPE TO CLOSE SEAMS OR HOLD OVERLAPS. THE POLYETHYLENE SHALL BE APPLIED TO PREVENT THE
CONTACT OF BACKFILL MATERIAL WITH THE FITTING. THE RAW MATERIAL USED TO MANUFACTURE POLYETHYLENE FILM SHALL BE
TYPE 1, CLASS A, GRADE E-1 IN ACCORDANCE WITH ASTM STANDARD DESIGNATION D-1248. POLYETHYLENE ENCASEMENT
MATERIAL SHALL BE MANUFACTURED IN ACCORDANCE WITH AWWA STANDARD C-105.

BITUMINOUS MATERIAL IS TO BE USED FOR CORROSION PROTECTION ON ALL STEEL CASING PIPES. INSTALLATION SHALL BE IN
ACCORDANCE WITH ESTABLISHED AWWA STANDARDS (AWWA C—600 OR C—603).

PIPE SHALL BE INSTALLED IN ACCORDANCE WITH AWWA C-900. BEFORE THE PLACING OF PIPE IN THE TRENCH, EACH PIPE OR
FITTING SHALL BE THOROUGHLY CLEANED OF FOREIGN MATERIAL, KEPT CLEAN AND EXAMINED FOR CRACKS OR DEFECTS BEFORE
INSTALLATION. THE DEVELOPMENT ENGINEERING MANAGER MAY REJECT ANY PIPE WHICH SHOWS DISCOLORATION DUE TO THE
SUN.

JOINT LUBRICANT SHALL BE SUPPLIED BY THE PIPE MANUFACTURER.

WHEN LAYING PIPE ON CURVES, THE PIPE SHALL BE KEPT IN ALIGNMENT BY DEFLECTING JOINTS OR USING SHORT LENGTHS OF
PIPE. IF USING DEFLECTING JOINTS, RECOMMENDED PRACTICES AND ALLOWANCES AS STIPULATED BY THE MANUFACTURER MUST
BE ADHERED TO. PIPE SHALL BE LAID WITH THE BELL ENDS FACING IN THE DIRECTION OF LAYING UNLESS DIRECTED OTHERWISE
BY THE DEVELOPMENT ENGINEERING MANAGER.

WHENEVER THE PIPE IS LEFT UNATTENDED, TEMPORARY PLUGS SHALL BE INSTALLED AT OPENINGS. TEMPORARY PLUGS SHALL
BE WATERTIGHT, STANDARD CAST IRON AND SHALL BE SUBJECT TO APPROVAL BY THE DEVELOPMENT ENGINEERING MANAGER.

N.T.S.

ISSUED:
CITY OF THORNTON, COLORADO APRIL 1992
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APRIL 2010

\\’ WATERMAIN LOWERING DETAIL | PRAWNG NO.
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—DEFORMED BAR, SEE DETAIL B

—_—

<— VARIABLE
SEE TABLE
VALUE X

DETAIL B

STEEL CLAMP —
TIE BAR

O

O

=4

SECTION A—A

STEEL CLAMP INSTALLED
BEHIND NEXT BELL
o THRUST BLOCK
o 1
-1 - . < . . . -
J o L a4, o A
Y I R R
Q> : <y <. LA -
= i) a o [
[ 1 O |
Ogpp gpnp 1
—= Hp . - ' il 6"
. A d . . \ H
. oo el .. b o
A" .v.'- L -v" ;<\ ..I A<_
< . 4. Y ’< -
\g
(@]
11
MAIN | DEFORMED TIE BAR
—[O
SIZE A, X | DIA. | AMOUNT O
8" - - .375 2 EJ
12" | .500 18" | .500 2
16" .750 20" .750 2 O
24" | 1.000 24” [1.000 2
NOTES
1. PIPE USED IN LOWERING SHALL BE DUCTILE IRON PIPE WITH EIGHT (8) MIL POLYWRAP.
2. FITTINGS, PIPES & TIE BARS TO BE WRAPPED SEPARATELY IN POLYETHYLENE.
3. 45° FITTINGS SHALL BE USED.
4. FITTINGS SHALL BE RODDED TO NEXT BELL & NO JOINTS ARE ALLOWED BETWEEN FITTINGS
OR UTILIZE MEGALUG CONNECTIONS.
5. FITTINGS SHALL BE M.J.
6. MEGALUG CONNECTIONS OR PIGEARS SHALL BE USED ON RODDING FOR FITTINGS UNLESS

OTHERWISE APPROVED BY THE DEVELOPMENT ENGINEERING MANAGER.

N.T.S.

AN
a3

CITY OF THORNTON, COLORADO
STANDARDS & SPECIFICATIONS

WATERMAIN LOWERING
CROSS—SECTION DETAIL

ISSUED:
APRIL 1992

REVISED:
APRIL 2010

DRAWING NO.
200-3B







SEALING—INSTALL RUBBER O-RINGS OR NOTE:

GASKETS AROUND EACH PIPE (CASING SLED LENGTHS TO BE 75%
CARRIER) TO PROVIDE CONTINUOUS OF PIPE LENGTHS.

WATERTIGHT SEAL, TO PREVENT
EXPANSION & CONTRACTION.

CONCRETE ENCASEMENT

CONCRETE COLLAR

OPT: 1/2" GROUT OVER .
1 FOUR INCH BRICK D i P — 1" STEEL BAND

COURSE AT EACH

END OF CASING

AN
CARRIER /
PIPE I.D. A\
) \
N ‘|
| s =1
L |~ L =
2 ae T LSTEEL CASING PIPE (SEE
mT & g SPECIFICATIONS FOR SIZE
= AND WALL THICKNESS).
r-0" | 10"
pre
STEEL CASING PIPE
OVERALL BELL OR
JOINT DIMENSION
~
\
CARRIER PIPE
+ \
1” STEEL BANDS
(3 PER SLED) PVC RUNNER
SEE TABLE BELOW
6p-
PIPE 1.D. RUNNER SIZE
UP TO 12 4% 4
15" — 21" x4
24" — 307 4% 6"
PIPE CASING DETAIL N.T.S.
ISSUED:
CITY OF THORNTON, COLORADO RCH 1956

\\ STANDARDS & SPECIFICATIONS REVISED:

PIPE CASING AND SLED

APRIL 2010

DETAH_ DRAWING NO.
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MINIMUM
COVER PER

SPECIFICATIONS
OR PER CONSTR.

DRAWINGS.

TRENCH

CT

SEE NOTE 3

PIPE BELL O.D—¢

12" MIN.
BELOW
BOTTOM OF
PIPE.

LARGE STONES,
BROKEN CONC.
ETC.

UNSTABLE

SUBGRADE (TYP)

=
=
©

&

+——12" MIN. WIDTH

O;L

TRENCH
3 WDTH
3 cT
ST
—/» 6" MIN. —
SQUEEGEE SAND R 2" MAX.
ROCK——a 1 |7 ] 6, MIN.
R 9" MAX.
6" MIN. — 12" MAX, RS
—*BELL 0.1

——SINGLE LAYER-6

rosneor - PIPE BEDDING IN ROCK

APPROVED EQUAL
FOR UNDERDRAIN ONLY.

3/4", 1" OR 1-1/2"

CRUSHED ROCK.
TRENCH

GREATER THAN
SPECIFIED
CT

UNSTABLE SUBGRADE SQUEEGEE SAND\"-':'E.":._‘ 6” MIN.

CT

T

MACHINE COMPACTED TRENCH BACKFILL.

LIMIT OF SLOPING OR BENCHING OF TRENCH

WALLS.
UNDISTURBED GROUND

NOTES:

1. MIN. COVER TO BE BELOW FINAL STREET
GRADE WHEN AVAILABLE.

e o 12 MAX,

—6" MIN.

T PIPE
BELL O.D.

TRENCH OVERWIDTH

l—

2. TRENCH TO BE BRACED OR SHEETED AS
NECESSARY FOR THE PROTECTION OF OTHER
UTILITIES AND TO MEET LOCAL, STATE &

FEDERAL REQUIREMENTS.

3. TRENCH WIDTH SHALL NOT BE MORE THAN
16 INCHES NOR LESS THAN 12 INCHES WIDER
THAN THE LARGEST OUTSIDE DIAMETER OF

(BELL OR COUPLING

THE PIPE LAID THEREIN.
0.D., IF APPLICABLE).

D)

N.T.S.
CITY OF THORNTON, COLORADO S 1000
\ STANDARDS & SPECIFICATIONS ~EVISED.
J” APRIL 2010

SPECIAL BEDDING DETAIL DRAWING NO.

200-5







NOTES:

1, RUBBER ENCAPSULATED CAST IRON DISC

CAST IRON

- ASTM Al126 CLASS B

RUBBER - SBR- ASTM D2000

2IN SQUARE WRENCH NUT OR

\ D - DIA HANDWHEEL, OPEN LEFT
C A OR RIGHT AS REQUIRED
@ R DETAIL OF WIPER RING
M ﬂ STEM REMOVED @
22 ’«J K FOR CLARITY
4"-12" ONLY
. \ .
: BN i
N
= o oy
N
PART LIST
ITEM |[DESCRIPTION REQ'D |MATERIAL ASTM
1 CAP SCREW 1 304 STAINLESS STEEL A193 |GRADE B8
2 WRENCH NUT 1 CAST IRON A126 |CLASSB
3 STEM 1 BRONZE B138 |ALLOY C67600
4 STUFFING BOX 1 CAST IRON A126 |CLASSB
5 STUFFING BOX BOLTS 2 304 STAINLESS STEEL A193 |GRADE B8
STUFFING BOX NUTS 304 STAINLESS STEEL F594 |GROUP 1
6 O-RING 3 RUBBER D2000 |NITRILE
7 O-RING 1 RUBBER D2000 |NITRILE
8 ANTI-FRICTION WASHER 2 CELCON
9 BONNET 1 CAST IRON A126 |CLASSB
10 BONNET BOLTS g 304 STAINLESS STEEL A193 |GRADE B8
BONNET NUTS 304 STAINLESS STEEL F594 |GROUP 1
11 BONNET GASKET (O-RING) 1 RUBBER D2000 |NITRILE
13 DISC NUT 1 BRONZE B62 ALLOY C83600
14 DISC 1 SEE NOTE 1
15 GUIDE CAP 2 CELCON
16 BODY - FLANGE ENDS 1 CAST IRON CLASS B
17 HANDWHEEL 1 CAST IRON A126 |CLASSB
18 BODY - MJ ENDS 1 CAST IRON A126 |CLASSB
19 BODY - SLIP-ON ENDS 1 CAST IRON A126 |[CLASSB
20 BODY - FLANGE x MJ END 1 CAST IRON A126 |CLASSB
21 BODY - FLANGE x SLIP-ON END 1 CAST IRON A126 |CLASSB
22 |WIPERRING 1 |RUBBER N.T.S.
CITY OF THORNTON, COLORADO ISSUED:
STANDARDS & SPECIFICATIONS APRIL 2010
“ ’ REVISED:
' GATE VALVE DETAIL DRAWING NO.







GATE VALVES

VALVES SHALL BE MANUFACTURED AND TESTED IN ACCORDANCE WITH AWWA STANDARD C-500, "METAL-SEATED GATE VALVES FOR WATER", OR AWWA C-509
"RESILIENT-SEATED GATE VALVES, 3 THROUGH 12 NPS, FOR WATER AND SEWAGE SYSTEMS" WITH THE FOLLOWING ADDITIONAL REQUIREMENTS OR EXCEPTIONS:

VALVES MEETING AWWA STANDARD C-500 SHALL BE OF A MODIFIED WEDGE DISC CONSTRUCTION, COATED BOTH INSIDE AND OUT WITH A TOUGH, DURABLE EPOXY
TO PREVENT CORROSION, CAST IRON BODY, FULLY BRONZE MOUNTED WITH NON-RISING STEMS.

VALVES SHALL BE SUITABLE FOR FREQUENT OPERATION, AS WELL AS SERVICE INVOLVING LONG PERIODS OF INACTIVITY. THE OPERATING PRESSURE FOR
VALVES SIX (6) INCHES THROUGH TWELVE (12) INCHES SHALL BE 200 PSI.

VALVE STEMS SHALL BE MADE OF BRONZE AND THREADED SO THAT VALVES SHALL OPEN BY TURNING TO THE LEFT (COUNTERCLOCKWISE). EACH VALVE SHALL BE
FURNISHED WITH A TWO (2) INCH SQUARE OPERATING NUT. THE OPERATING NUT SHALL HAVE AN ARROW SHOWING THE DIRECTION OF OPENING AND THE WORD
"OPEN" CAST ON THE NUT. THE STEM SEAL SHALL CONSIST OF TWO (2) O-RINGS; ONE OR BOTH POSITIONED ABOVE THE THRUST COLLAR WITH THE VALVE UNDER
PRESSURE IN THE FULL OPEN POSITION.

BOLTS AND HEX NUTS USED ON THE BONNET OF THE VALVE SHALL BE THE MANUFACTURER'S STANDARD FABRICATED FROM A LOW ALLOY STEEL FOR CORROSION
RESISTANCE.

FLANGES SHALL BE SIZED AND DRILLED IN ACCORDANCE WITH ANSI B-16.1 CLASS 125 SPECIFICATIONS. FLANGES SHALL BE MACHINED IN A FLAT FACE OR
MACHINED TO A FLAT SURFACE WITH A SERRATED FINISH IN ACCORDANCE WITH AWWA STANDARD C-207 "STEEL PIPE FLANGES."

THE COMPONENTS OF THE MECHANICAL JOINT SHALL CONFORM TO ANSI A-21.11 (AWWA STANDARD C-111). THE TEE-HEAD BOLTS AND HEXAGON NUTS SHALL BE
FABRICATED FROM A HIGH STRENGTH, STAINLESS STEEL, OR AN APPROVED EQUAL.

AFTER APPROVED FACTORY ASSEMBLY, EACH VALVE SHALL BE GIVEN THE OPERATION AND HYDROSTATIC TESTS IN ACCORDANCE WITH THE REFERENCED
SPECIFICATIONS.

WEDGE DISC VALVES SHALL BE LIMITED TO THE FOLLOWING MANUFACTURERS OR APPROVED EQUIVALENT: WATEROUS SERIES-500, MUELLER-A-2360, KENSEAL,
CLOW R/N. RESILIENT-SEATED GATE VALVES SHALL BE LIMITED TO THE AMERICAN-80 "CRS" GATE VALVE OR THE U.S. PIPE "METROSEAL" GATE VALVE.

THE MANUFACTURER SHALL FURNISH A CERTIFIED STATEMENT THAT THE INSPECTION AND SPECIFIED TESTS HAVE BEEN MADE AND THE RESULTS THEREOF
COMPLY WITH THE REQUIREMENTS OF THE APPLICABLE STANDARD(S) HEREIN SPECIFIED. A COPY OF THE CERTIFICATION SHALL BE SENT TO THE DEVELOPMENT
ENGINEERING MANAGER UPON REQUEST.

CORROSION PROTECTION SHALL BE COVERED IN SUBSECTION 204.2 OF THESE STANDARDS AND SPECIFICATIONS.

VALVES SHALL BE HANDLED IN SUCH A MANNER AS TO PREVENT ANY INJURY OR DAMAGE AND SHALL BE THOROUGHLY CLEANED BEFORE INSTALLATION. VALVES
SHALL BE SET IN SUCH A MANNER THAT THE VALVE STEMS ARE PLUMB. VALVES SHALL BE LOCATED AT POINTS AS SPECIFIED IN SUBSECTION 203.8 OF THESE
STANDARDS AND SPECIFICATIONS.

VALVE BOXES

VALVE BOX PARTS SHALL BE MANUFACTURED BY TYLER, SERIES 6860 OR AN APPROVED EQUIVALENT MANUFACTURER AND MADE OF GRAY CAST IRON, BUFFALO
TYPE WITH NO. 160 OVAL BASE. A FIVE AND ONE-QUARTER (5 %) INCH SCREW-TYPE SHAFT SHALL BE ADJUSTABLE FROM 45 INCHES TO 66 INCHES. VALVE BOX
LIDS SHALL BE MARKED WITH THE WORD "WATER" AND SHALL HAVE A LIP OR FLANGE EXTENDING INTO THE VALVE BOX SHAFT. NO SLIP-TYPE BOXES SHALL BE
ALLOWED. THE VALVE BOX SHALL BE OF A DESIGN WHICH SHALL NOT TRANSMIT SHOCK OR STRESS TO THE VALVE AND SHALL BE CENTERED AND PLUMB OVER
THE OPERATING NUT OF THE VALVE WITH THE BOX COVER FLUSH WITH THE SURFACE OF THE PAVEMENT. IN NON-PAVED AREAS, A 24 INCH SQUARE CONCRETE
COLLAR IS REQUIRED AROUND VALVE BOX COVER AS PER THE STANDARD DETAIL IN SECTION 200 OF THESE STANDARDS AND SPECIFICATIONS. IN UNIMPROVED
ROADWAYS THE VALVE BOX COVER SHALL BE SET SIX (6) INCHES BELOW FINAL GRADE WITH A MARKER POST INDICATING THE LOCATION AS PER THE STANDARD
DETAIL DRAWING.

THE MANUFACTURER SHALL FURNISH A CERTIFIED STATEMENT THAT THE INSPECTION AND SPECIFIED TESTS HAVE BEEN MADE AND THE RESULTS THEREOF
COMPLY WITH THE REQUIREMENTS OF THE APPLICABLE STANDARD(S) HEREIN SPECIFIED. A COPY OF THE CERTIFICATION SHALL BE SENT TO THE DEVELOPMENT
ENGINEERING MANAGER UPON REQUEST.

FOR VALVE BOXES ALONG FIRE SPRINKLER LINES THE LID SHALL BE LABELED “FIRE".

CORROSION PROTECTION SHALL BE COVERED IN SUBSECTION 204.2 OF THESE STANDARDS AND SPECIFICATIONS.

FINAL ELEVATION OF VALVE BOXES SHALL BE LEFT TO THE DISCRETION OF THE DEVELOPMENT ENGINEERING MANAGER.
VALVE BOXES SHALL BE INSTALLED PLUMB.

VALVE BOXES WHICH HAVE SHIFTED DURING BACKFILL OPERATIONS AND ARE NO LONGER PLUMB, SHALL BE RE-EXCAVATED AND RE-ALIGNED TO THE
SATISFACTION OF THE DEVELOPMENT ENGINEERING MANAGER.

FOR GREENBELT AREA APPLICATION, REFER TO DETAIL 200-7

N.T.S.
CITY OF THORNTON, COLORADO SSUEY:
) STANDARDS & SPECIFICATIONS et 20
,‘f GATE VALVE AND VALVE BOX  Issmwmes
NOTES 200-6B







MARKER BOLLARD

12" PVC PIPE SECTION
FORM TO BE LEFT IN PLACE

SECTION

TROWEL FINISH

MARKER BOLLARD ——»@

PLAN

3’ MIN.
12” MIN CONCRETE COLLAR
12" PVC PIPE SECTION /
FORM TO BE LEFT IN PLACE FINISH GRADE
T j: S PN B N (e e T 7 S
VIR MBS N 2 > T
G XA | K=
K %( 4\\\// W ’X\\/é\\i /\2 & |
/§\<>/<\S | 7\\ A\ |
e— VALVE BOX
—l _’L_-— N _/L_-_

MARKER BOLLARD —»@

(PER DETAIL 300-13)
Lyl e
g. <1K/ /. ~
0 q. ""-q‘ l
‘ 2’_0"

N.T.S.
CITY OF THORNTON, COLORADO ISSUED:
J\\ STANDARDS & SPECIFICATIONS et
J’ APRIL 2010
N\ VALVE BOX COLLAR FOR  |—XX
GREENBELT AREA DETAIL 007







—1 1.) VALVE OPERATOR SHALL BE

- ~Z ACCESSIBLE THRU MANHOLE
GROUND LINE =1 A * OPENING.
7 el o g
D FOLE i s vt 7 : 2.) PAD TO REST ON UNDISTURBED SOIL
L1 (16 OR 18" OF 1-1/2" FRACTURED ROCK.
CONCRETE EXTENSION COLLARS — | - | — 1
| o 3.) SHAFTS SHALL BE A ONE—-PIECE

I | FOR VENT PIPE

SEE NOTE A 2&5@'&% SEE

PRECAST CONC. FLAT — | *
MANHOLE COVER. -
EXTENSION GUIDE—/ \

|

PRECAST CONC. MANHOLE . |
SECTION WITH LADDER RUNGS. . |
|

|

UNIT CONSTRUCTED OF STAINLESS
STEEL AND SHALL EXTEND COMPLETELY
THROUGH THE VALVE DISC BODY.

VARIABLE

4.) BUTTERFLY VALVES SHALL BE
FURNISHED WITH FLANGED END OR
MECHANICAL JOINT CONNECTIONS.

OPERATOR EXTENSION ——,
ADJUSTABLE VALVE SUPPORT —|

o]

I~
MIN. 4 x 4 — 4/4 WWF\.A‘
SUMP: 24" EXTENSION RING \\

SHAFT SEALS MAY BE

NOTE: b £ DESIGNED FOR THE USE OF
PIPE DIA. ~ MANHOLE DIA. ? STANDARD SPLIT-V TYPE
;?.. - gg" gg{, T S g PACKING OR FOR STANDARD

2 T don o "O" RING SEALS.

MANHOLE O.D. + 12"
[ I VALVES SHALL BE FITTED
ELEVATION WITH A TWO (2) INCH
v SQUARE OPERATING NUT
—=| |=—6" OFF CENTER
[Eﬁ%i% VX§E SUMP O AND SHALL OPEN TO THE
SHOWN, IN LEFT (COUNTERCLOCKWISE).
DETAIL W19

12"

2” SQUARE VALVE —2

OPERATING NUT & — GASKET
© — FLANGED BUTTERFLY
y VALVE.
o
T
=
=
2" THD'D AR RELEASE — GASKET

VACUUM VALVE. APCO
145C COMBINATION
VALVE OR EQUAL.
(COUNTER—CLOCKWISE)

SUMP
PLAN

NOTE: BUTTERFLY VALVES SHALL BE CLASS 150—B AND CONFORM TO AWWA SPECIFICATION C—-504

THE MANUFACTURER SHALL FURNISH A CERTIFIED STATEMENT THAT THE INSPECTION AND SPECIFIED TESTS
HAVE BEEN MADE AND THE RESULTS THEREOF COMPLY WITH THE REQUIREMENTS OF THE APPLICABLE
STANDARD(S). A COPY OF THE CERTIFICATION SHALL BE SENT TO THE DEVELOPMENT ENGINEERING MANAGER
UPON REQUEST.

N.T.S.
CITY OF THORNTON, COLORADO o 2005
\ STANDARDS & SPECIFICATIONS CeVISED.

APRIL 2010

o’
-/‘ﬁ 16" TO 42" VALVE AND VAULT |eemit
DETAIL 200-8







FORM CONCRETE
THRUST BLOCK

UNDISTURBED SOIL

NOTES:

1. BACKFILL AROUND
VALVE BOX WITH CLASS
6 AGGREGATE BASE
COURSE

2. USE ONLY BRASS
OR COPPER FITTINGS

SECTION

- NS / ol —
FORM CONCRETE THRUST BLOCK
SQUEEGEE BEDDING

ENCASE PLUG AND END OF PIPE IN 4 MIL

2" TAPPED PLUG

| CL

— 20" —>¢——6'-0" MIN. ———*

POLYETHYLENE PLASTIC BOND BREAKER

2” BRASS OR RIGID COPPER
—
I, /|

PLAN VIEW

|
| jgyt\\\c

NN

3 s
M ,
BUFFALO TYPE 2 — J1~| [P
cL PIECE 5-1/4 SHAFT ™
VALVE BOX -

COPPER SLIP COVER (13 " NATL

STD. THREADED CONNECTION WITH
CAP & 2" NUT) TO BE LOCATED

WITHIN 6" OF FINAL GRADE.

TF500 BLOW OFF ASSEMBLY

2” BRASS OR RIGHD_
COPPER

S

FILL ANNULAR SPACE TO
JOINT WITH SQUEEGEE

2" K COPPER RISER (RIGID)

1-1/2" WASHED ROCK—
8 CU. FT. MIN.

VALVES SHALL BE HANDLED IN SUCH A MANNER AS TO PREVENT ANY INJURY OR DAMAGE AND SHALL BE THOROUGHLY
CLEANED BEFORE INSTALLATION. VALVES SHALL BE SET IN SUCH A MANNER THAT THE VALVE STEMS ARE PLUMB. VALVE
BOXES SHALL BE INSTALLED PLUMB. FINAL ELEVATION OF THE VALVE BOXES SHALL BE LEFT TO THE DISCRETION OF THE
DEVELOPMENT ENGINEERING MANAGER.

NOTE: FOR LINES 12" AND LARGER, A HYDRANT SHALL BE USED FOR THE BLOWOFF

N.T.S.
CITY OF THORNTON, COLORADO ISSUED:
J \ STANDARDS & SPECIFICATIONS REVT\;’;[')L:WW
\ 7 2" BLOWOFF DETAIL L 201
(FOR MAINS LESS THAN 12" DIA)|  200-g







FIRE HYDRANT ASSEMBLY

1" MIN. TO
PROPERTY LINE

1" MIN. FROM SIDEWALK BREAKAWAY
VERTICAL CURB LOCATION TO VALVE BOX & F.H. WILL FITTING
VARY. VALVE BOX NOT TO BE IN CURB SECTION 5
FINISH GRADE @ - f=<
6" GATE VALVE & VALVE BOX sz_g," c?@
S
SQUEEGEE BEDDING TR X
A\4¢ '
g —PULL BOX
THRUST BLOCK ;\ N, 6" MIN.— Z FOR TRACER

ARIE] SR  I 12" MAX 2 = WRre

THRUST BLOCK

| S T DRAIN HOLES
_‘>" ‘> . - > 3 . . "- ANE :\: . o -, . - .' “ _- X _2. 18"( |N)
2N SO /‘. ... = g . . N .

N\\"\¢ X

THRUST BLOCK—SHALL
NOT BLOCK DRAIN

=

5)" PUMPER
CONNECTION

FLANGED OR SWIVEL JOINT CONNECTION (TYP.)

6” DUCTILE IRON PIPE WITH 8 MIL. POLYWRAP WITH MEGALUG
JOINT RESTRAINTS BETWEEN VALVE AND HYDRANT BASE

HYDRANT DRAIN PIT WITH MIN. OF 13 CU. FT. OF ¥ TO 13" WASHED ROCK
WITH 4 MIL. POLYETHYLENE COVER TO BE PLACED ALL AROUND F.H. BASE

NOTE: 24" HOSE CONNECTION

FIRE HYDRANTS SHALL BE LIMITED TO THE FOLLOWING MANUFACTURERS ONLY:
1) MUELLER COMPANY 5-1/4 SUPER CENTURION
2) WATEROUS COMPANY (1) MODEL WB—250—PACER
SHOE AND BARREL SHALL BE CONNECTED WITH HIGH STRENGTH STAINLESS BOLTS AND NUTS
HYDRANT SHALL HAVE A FIVE (5°) FOOT CLEAR ZONE ON EACH SIDE OF HYDRANT (TEN (10°) FOOT EASEMENT AROUND).
MINIMUM DISTANCE FROM DRIVEWAYS SHALL BE SIX (6) FEET.
HYDRANTS SHALL CONFORM TO AND BE TESTED IN ACCORDANCE WITH AWWA SPECIFICATION C-502.
HYDRANTS SHALL BE MADE OF CAST IRON WITH FULL BRONZE MOUNTINGS.
INLET SHALL FIT SIX (6) INCH PIPE WITH BARREL LENGTH SUFFICIENT FOR A FIVE (5) FOOT TRENCH.
ONLY TWO (2) HEIGHT EXTENSIONS MAY BE USED PER HYDRANT.
HYDRANT BASES SHOULD NOT BE ANY DEEPER THAN SIX (6) FEET FROM THE TOP OF FINISHED GRADE.
MAIN VALVE OPENING IN THE HYDRANT SHALL BE NO LESS THAN FIVE (5) INCHES IN DIAMETER.
THREADS ON NOZZLES SHALL BE NATIONAL STANDARD.
OPERATING NUT & NOZZLE COVERS SHALL BE NATIONAL STANDARD PENTAGON MEASURING ONE AND ONE—HALF (1%) INCHES FROM
POINT TO OPPOSITE FLAT AND SHALL OPEN CLOCKWISE.
HYDRANTS SHALL BE PLUMBED VERTICALLY WITH PUMPER NOZZLE FACING STREET.
NO WATER SERVICE MAIN TAPS SHALL BE MADE TO A DISTRIBUTION MAIN WITHIN FIVE (5) FEET OF A FIRE HYDRANT BRANCH MAIN.
NO HORIZONTAL BENDS OR OFFSETS SHALL BE USED IN INSTALLING FIRE HYDRANT BRANCH MAINS.

EACH HYDRANT SHALL BE PAINTED WITH OSHA ENAMEL, SAFETY YELLOW, OR AN APPROVED EQUIVALENT.

FIRE HYDRANT ASSEMBLIES SHALL BE MEGALUGGED IN ACCORDANCE WITH SUBSECTION 204.1 (N) N.T.S

ISSUED:
CITY OF THORNTON, COLORADO APRIL 1992

\\ STANDARDS & SPECIFICATIONS REVISED:
J APRIL 2010

‘\f FIRE HYDRANT ASSEMBLY DETAIL |PRAWING NO.
200-10







THRUST BLOCKS SHALL BE CONSTRUCTED AT BENDS AND FITTINGS WHICH RESULT IN UNBALANCED LINE THRUST. CARE
SHALL BE TAKEN NOT TO BLOCK OUTLETS OR TO COVER BOLTS, NUTS, CLAMPS OR OTHER FITTINGS OR TO MAKE THEM
INACCESSIBLE.

A BOND BREAKER SHALL BE PLACED BETWEEN THE FITTING AND THE THRUST BLOCK TO AID IN EASE OF FUTURE REMOVAL.
THE VERTICAL SIDES OF THE CONCRETE THRUST BLOCKS SHALL BE FORMED TO ALLOW FOR SYMMETRICAL THRUST.

WHEN IT IS IMPOSSIBLE THROUGH OVER EXCAVATION OR OTHER CAUSES TO POUR A THRUST BLOCK AGAINST UNDISTURBED
EARTH, HARNESS RODS SHALL BE REQUIRED TO ANCHOR THE FITTINGS TO THE MAIN UPON APPROVAL OF THE
DEVELOPMENT ENGINEERING MANAGER.

BACKFILL MAY BE PLACED OVER THE THRUST BLOCK ONCE THE SURFACE HAS SET SUFFICIENTLY TO RESIST THE WEIGHT OF
THE BACKFILL.

NO DRY KICKERS SHALL BE ALLOWED.
NO HAND MIXED CONCRETE SHALL BE ALLOWED.

P\
TEE & DEAD END TEE

BEARING SURFACE
BOND BREAKER (TYP.)

CONCRETE
UNDISTURBED

oL (TYP.) \

BEARING SURFACE (TYP.)

BEARING SURFACE

BEARING SURFACE

PLAN VIEW

NOTES:

1. THRUST BLOCKS MUST BE CAST IN PLACE CONCRETE.

2. NO TAMPING OR COMPACTING SHALL BE ALLOWED ABOVE THRUST BLOCK FOR A MINIMUM OF TWENTY-FOUR (24)
HOURS AFTER PLACEMENT.

3. CONCRETE MUST SET A MINIMUM OF FORTY—EIGHT (48) HOURS PRIOR TO THE PERFORMANCE OF A HYDROSTATIC TEST.

4, BEARING SURFACE BASED ON BEARING STRENGTH OF 3000 P.S.F. AND MAIN PRESSURE OF 200 P.S... FOR MAINS
GREATER THAN 16” OR VERICAL THRUSTS, SHOW AREA REQUIREMENT ON STANDARD DETAILS.

5. BOND BREAKER TO BE MINIMUM OF 8 MIL. POLYETHYLENE PLASTIC. N.T.S.
CITY OF THORNTON, COLORADO S 1000
\ STANDARDS & SPECIFICATIONS ~EVISED.

APRIL 2010

‘ ’ THRUST BLOCK DETAIL DRAWING NO.
200-11







THE PRESSURE REDUCING VAULT SHALL BE MANUFACTURED BY
ENGINEERED FLUID, INC., DAKOTA PUMP INC. OR OTHER APPRQVED
BY DEVELOPMENT ENGINEERING MANAGER.

THE VAULT SHALL ALSO BE EQUIPPED WITH FOLLOWING:

A.  SUMP PUMPS SHALL BE HYDRO—MATIC OSP50AB, OR AN
APPROVED EQUIVALENT. A PIPE UNION SHALL BE
INSTALLED IN THE DISCHARGE LINE BETWEEN THE PUMP
AND THE CHECK VALVE. DISCHARGE LINE SHALL BE MADE
OF IRON AND SHALL DIRECT FLOWS TO A LOCATION
APPROVED BY CITY OF THORNTON INSPECTOR.

B. VENTILATION FANS SHALL BE AS MANUFACTURED BY ILG,
OR AN APPROVED EQUIVALENT, MODEL PTD DIRECT—DRIVE
TUBEAXIAL DUCT FAN SIZE PTD 123 (811 CFM @ 3/8" S.P.)
WITH A ONE-SIXTH (1/6) HP, 120—VOLT CONSTANT SPEED,
SINGLE PHASE, 60HZ ELECTRIC MOTOR. CONTROL SWITCH
FOR THE FAN SHALL BE MOUNTED NEXT TO THE ENTRYWAY
SO THAT IT CAN BE OPERATED WITHOUT COMPLETELY
ENTERING THE VAULT. THE DISCHARGE OF THE VENT FAN
SHALL BE TOTALLY ENCLOSED AND ATTACHED TO THE
OPENING OF THE EXHAUST VENT PIPE.

C. DEHUMIDIFIERS SHALL BE DAYTON MODEL# 5EAJ7, OR AN
APPROVED EQUIVALENT. PROVIDE CONDENSATE DRAIN PIPE
FROM DRIP TRAY TO WITHIN SIX (6) INCHES OF THE
FINISHED FLOOR.

ALL CONTROL LINES AND FITTINGS SHALL BE STAINLESS STEEL
AND INCLUDE ISOLATION TO ALL PRV CONTROL LINES

SEE SECTION 204.1(G) AND 204.1(J) OF THE CITY OF THORNTON
STANDARDS AND SPECIFICATIONS.

LOW—FLOW-BYPASS SIZES

PRV [ MIN. BYPASS SIZE
8" 2—-1/2"
12" 4"
16" 6” w/2” BYPASS
Legend
1 |Lifting Hooks (Add to any equipment in excess of 60 Ibs)
2 [Pressure Gauges (stainless steel w/ isolation viv & purge line) |
3 [Sump Well (18" deep 12" wide)
4 [Sump Pump with grate
5 |Dehumidifier
6 |Station Heater
7 |Air Ducts
8 |Ventilation Blower
9 [Station Light
10 |1.5" Conduit (provide a minimum of two conduits)
11 |Light and Fan Switch (accessible from outside the vault)
12 |Main_Outlet
| 13 [Main _Inlet
14 |Low Flow Bypass
15 |Pressure Reducing Valve (With rising stem indicator)
16 |Coupling
17 |GATE Valves
18 |BUTTERFLY valves
19 |Safety Post
20 |Entrance Ladder
21 [Entrance Hatch (weather tight cover with overhang skirt)
22|3/4" Hose Bib : REINFORCED CONCRETE PAD AND ANCHOR BOLTS BY INSTALLING
23 |Sump_discharge (IRON pipe with swivel joint for settlement) CONTRACTOR IN ACCORDANCE WITH DIMENSIONS SHOWN AND AS
24 |Lock with AH1 keys or "BEST” locking assembly . . DIRECTED BY RESPONSIBLE PARTY
25 [Power _Panel Enclosure
26 [Telemetry Panel (as required by Dev. Eng. Manager) PROF' |—E \/l EW
27 |Capsule reinforcement as directed by responsible party
28 |Cathotic Protection as directed by responsible party
29 [Control lines (stainless steel w/ stainless steel isolation valves)
N.T.S.
CITY OF THORNTON, COLORADO ISSUED:
STANDARDS & SPECIFICATIONS APRIL 2010
J ’ REVISED:
%= | PRESSURE REDUCING VAULT |
DETAIL 200-19







80" #4 LIFT RINGS
3" RADIUS
4'_0" 4'_0"
Fy i'- Py

ale g o~
A N
‘o 4. | o —
o =

.9

LIFT RING

1"-0

3-0" FOR 48" ¢
4'—0" FOR 60" ¢
5'-0" FOR 72" ¢

46

o g v ¢ °
u ;741 -,
PRECAST FOOTING —" *’«Z ;:’J 2 +
4" 14" 4"
MH PLAN Y !

e~ AT
F—f-=c—---=== 20 SECTION
CONCRETE FOOTING

PLAN
CONCRETE FOOTING

30" OR 36" 400# C.. MH FRAME AND COVER

- CONCRETE RINGS TO GRADE (12" MAX.)
H  AvisH orADE—_ J
R \—\ 7 77777777, P \y /«\/
o2 C,{{"g’v o R PRECAST CONCRETE FLAT
SRS K| MH TOP (ASTM C—478)
G R
:'Y-v DEZRRNNLI Y Y A
1 F . PRECAST CONCRETE MH
# 1 = . SECTION WITH LADDER
@ —
F LOCATED IN Roaoway—" X[ | #-0" MIN. - RUNGS (ASTM C-478)
4" SCHEDULE 80 PVC .- [ (PENDING SIZE OF PIPELINE) |.v ,
- — < STEPS 16" 0.C (REFER TO DETAIL 300-6).
12" X 12" X 8 CONCRETE
FOOTING. SEE DETAIL

THIS SHEET

1" MIN.

1-1/2" ROCK 1-1/2" ROCK

LLEVATION N.T.S.

ISSUED:
\\ CITY OF THORNTON, COLORADO APRIL 1992

STANDARDS & SPECIFICATIONS

REVISED:
-/‘\ﬁ AIR RELIEF VALVE ASSEMBLY MM

DRAWING NO.

MANHOLE DETAIL 200—13A







PRECAST CONCRETE

PRECAST CONCRETE
MH SECTION W/LADDER
RUNGS (ASTM C-478)

BRACE "L” BAR

FINISH GRADE —\,
W XH|=SETE &S

FLAT MH TOP (ASTM C-478)

AR
VALVE

|
cL

B ] .

__|__.|___|__
r__Lﬂ____#LL_j
N —— =

2" X 2" X1/4

5 MIN.

NIPPLES

EPOXY COATED OR ALL
BRASS HANDLES

ARI D025 PLASTIC VALVE | |
OR APPROVED EQUAL

I.P. THREADED BRASS

PIPING (SEE DETAIL 200-20)

PVC
——L—— LRACER WRRE W/ BO

VENT AND——>

~0"t —»|

i3

R o3
POLYWRAP VENT
PIPE UNDERGROUND

4"¢ SCHEDULE 80

|

4" ¢ 90° BEND
(SOLVENT WELDED)

THREADED GATE VALVE

CORP. STOP (SEE NOTE 4)
[.P. THREADED BRASS OUTLET
.

1.

2.
3.

4,

1 1/2" FRACTURED ROCK BEDDING
INSIDE OF STRUCTURE

NOTES:

VALVE

1-1/2" FRACTURED ROCK SHALL BE PLACED IN BOTTOM
CROWN OF PIPE ONLY.

PIPE AND FITTINGS SHALL BE BRASS.

PIPELINES 24" IN DIAMETER AND LARGER SHALL HAVE
MH DIAMETERS OF 60" MINIMUM. MH DIAMETER SHALL
BE DETERMINED BY ENGINEER.

WITH I.P. THREADED OUTLET, CORP. STOP SHALL BE I.P.
THREADED BOTH ENDS (MUELLER H-10012 OR APPROVED
EQUAL). FOR DIRECT TAP ON PIPE, CORP. STOP SHALL BE

MUELLER (CC) THREADED ONE END, I.P. THREADED

OTHER (H-10003 OR OTHER APPROVED BY THE DEVELOPMENT ENGINEERING MANAGER).

OF MH TO

N.T.S.
CITY OF THORNTON, COLORADO ISSUED:
J\\ STANDARDS & SPECIFICATIONS REVlASP;[';1992
"\\ﬁ AIR RELIEF VALVE ASSEMBLY  |smmeto:
DETAIL G o







SERVICE PIPE TWO (2) INCHES OR LESS IN DIAMETER SHALL BE CONNECTED TO THE MAIN BY MEANS OF A BRONZE CORPORATION STOP OF THE
SAME SIZE. NO UNDERGROUND JOINTS ARE PERMITTED IN THE COPPER SERVICE PIPE BETWEEN THE CORPORATION STOP AND THE CURB STOP
AND/OR METER EXCEPT AT REDUCERS. OVERSIZING OF SERVICE LINES IS PERMITTED, AND SHOULD BE OUTSIDE OF THE PIT OR VAULT.

ALL JOINTS MUST BE OF A SWEAT COPPER DESIGN. SOLDER USED IN CONNECTION OF THE JOINTS SHALL BE OF A LEAD CONTENT OF 0.20 OR LESS.

CORPORATION STOPS SHALL BE AWWA TAPER THREAD TO COPPER CONNECTION OF PACK JOINT AND SHALL BE A FORD TYPE F600 OR AN APPROVED
EQUAL. TAPS SHALL BE MADE BY THE RESPONSIBLE PARTY.

NO TAPS SHALL BE MADE UNTIL AFTER THE SERVICE PIPE IS SET IN PLACE AND THE COPPER SETTER (ON RESIDENTIALS) OR CURB STOP (ON
COMMERCIALS) HAS BEEN INSTALLED.

UNDER NO CIRCUMSTANCES IS A WATER MAIN TO BE TAPPED DIRECTLY. ONLY SADDLES UTILIZING A CAST BRONZE CASTING WITH DOUBLE SILICONE
BRONZE STRAPS SHALL BE PERMITTED.

WHEN TAPPING EXISTING ASBESTOS CEMENT PIPE, THE SIZE OF TAPS MUST BE ONE (1) PIPELINE SIZE SMALLER THAN THE SIZE OF THE PIPE BEING
TAPPED.

TAPS SHALL NOT BE MADE ON A WATER MAIN UNTIL THE MAIN HAS PASSED THE CHLORINE AND HYDROSTATIC PRESSURE TESTS AND CLEARWATER
TESTS.

CARE SHALL BE TAKEN TO PROPERLY INSTALL WATER SERVICE SO THAT ENOUGH SLACK IS IN THE SERVICE TO PROTECT AGAINST PULLOUT
PROBLEMS.

WATER MAINS SHALL BE TAPPED AT A 45 DEGREE ANGLE FROM THE HORIZONTAL CENTER LINE OF THE WATER MAIN ON THE SAME SIDE OF THE PIPE
AS THE WATER METER.

TAPPING MAINS MAY REQUIRE DIGGING OUT BEDDING MATERIAL AND CUTTING OR REMOVING PART OF THE CORROSION PROTECTIVE WRAPPING. AFTER
THE TAPS ARE MADE, THE WRAP SHALL BE REPAIRED OR REPLACED BY THE INSTALLING RESPONSIBLE PARTY IN SUCH A MANNER AS TO PROTECT
BOTH THE PIPE AND THE MAIN.

SERVICE TAPS SHALL HAVE A MINIMUM SEPARATION OF TWENTY FOUR (24) INCHES AND BE NO CLOSER THAN TWENTY-FOUR (24) INCHES TO A
COUPLING OR PIPE JOINT OR FITTING. NO MORE THAN FOUR (4) SERVICE TAPS SHALL BE PERMITTED ON ANY ONE (1) JOINT OF PIPE.

ALL SERVICE PIPE MUST BE LAID AT LEAST FOUR AND ONE—HALF (4%) FEET BELOW THE ESTABLISHED GRADE OF THE STREET IN WHICH THEY WILL
BE LAID AND ALL OTHER PLACES AT LEAST FOUR AND ONE-HALF (4)) FEET BELOW THE SURFACE OF THE GROUND.

IF AFTER A SERVICE PIPE HAS BEEN INSTALLED, THE GRADE OF THE SURFACE OF THE GROUND IS LOWERED, THE SERVICE PIPE MUST BE LOWERED
TO PROVIDE AT LEAST FOUR AND ONE-HALF (4)%) FEET OF COVER.

WATER SERVICE LOCATIONS SHALL BE MARKED WITH A "V" ON THE CURB. SANITARY SEWER SERVICE LOCATIONS SHALL BE MARKED WITH AN "X” ON
THE CURB. MARKINGS SHALL BE NEATLY STAMPED, CHISELED, OR SAWCUT, NOT PAINTED.

Ak 0.D. + 247

BRONZE CORPORATION STOP
CAST BRONZE SADDLE T

l—y
<

6" MIN. — 12" MAX—
H
DIAMETER

4

6" MIN. SQUEEGEE BEDDING

—

NOTE:  BEDDING MATERIAL SHALL BE SQUEEGEE NON—FRACTURED ROUNDED AND SHALL CONFORM TO THE FOLLOWING LIMITS WHEN TESTED BY
MEANS OF LABORATORY SIEVES:

SIEVE SIZE | TOTAL % PASSING BY WEIGHT

3/8— INCH 100
NO. 200 0-5
N.T.S.
CITY OF THORNTON, COLORADO S e
STANDARDS & SPECIFICATIONS e VISED.

APRIL 2010

‘ 3/47 THRU 27 SERVICE SR AWING NO.
CONNECTION DETAIL 200—14







FOR D.L.P.: e

POLYETHYLENE TUBE
(MINIMUM EIGHT (8) MIL
WALL THICKNESS)

PIPE POLYETHYLENE TUBE

POLYETHYLENE PRESSURE SENSITIVE TAPE
(TWO (2) IN. WIDE & TEN (10) MIL. THICK)

POLYETHLENE TAPE

PIPE POLYETHYLENE TUBE

STEP 3

NOTE: POLYETHYLENE ENCASEMENT MATERIAL SHALL BE MANUFACTURED IN ACCORDANCE WITH CURRENT ASTM
STANDARD. THE RAW MATERIAL USED TO MANUFACTURE POLYETHYLENE FILM SHALL BE TYPE I, CLASS A, GRADE
E—1 IN ACCORDANCE WITH CURRENT ASTM STANDARD.

STEP 1 — PLACE TUBE OF POLYETHYLENE MATERIAL ON PIPE PRIOR TO LOWERING IT INTO TRENCH.

STEP 2 - PULL THE TUBE OVER THE LENGTH OF THE PIPE. TAPE TUBE TO PIPE AT JOINT. FOLD MATERIAL
AROUND THE ADJACENT SPIGOT END AND WRAP WITH TAPE TO HOLD THE PLASTIC TUBE IN PLACE.

STEP 3 — OVERLAP FIRST TUBE WITH ADJACENT TUBE AND SECURE WITH PLASTIC ADHESIVE TAPE. THE
POLYETHYLENE TUBE MATERIAL COVERING THE PIPE SHALL BE LOOSE. EXCESS MATERIAL SHALL BE NEATLY
DRAWN UP AROUND THE PIPE BARREL, FOLDED ON TOP OF PIPE AND TAPED IN PLACE.

FOR STEEL:

BITUMINOUS MATERIAL IS TO BE USED FOR CORROSION PROTECTION ON ALL STEEL PIPES.

SOIL RESISTIVITY TESTS:

SOIL RESISTIVITY TESTS AND/OR ANY OTHER SOIL TESTS ARE REQUIRED WITH THE UTILIZATION OF METAL PIPING
OR AT THE SOLE DISCRETION OF THE DEVELOPMENT ENGINEERING MANAGER. OTHER MEANS OF CORROSION
PROTECTION MUST BE SPECIFICALLY APPROVED BY THE DEVELOPMENT ENGINEERING MANAGER. THE RESPONSIBLE
PARTY SHALL INCUR THE COSTS OF ALL SOIL TESTING AS REQUIRED.

ISSUED:
CITY OF THORNTON, COLORADO APRIL 1992

\\ STANDARDS & SPECIFICATIONS REVISED:

,ﬁ APRIL 2010
‘\ CORROSION PROTECTION DETAIL |PRAWING No.
200-15







METER DOME & COVER (ALUMINUM OR
6" TO 18" BEHIND ATTACHED SIDEWALK CAST IRON).
L. 6" TO 18" BEHIND BACK OF
CURB FOR DETACHED SIDEWALK

— 1" ABOVE GRADE MAXIMUM L, FINISH GRADE

3 ] N IR AN A 2
4" RECESSED PORTION OF LID
FINISH GRADE 2" HOLE FOR ERT.
READY FOR SOD \
" A"DIMENSION ; H
N
~ ~
ONE—QUARTER TURN LOCKING > COPPER SETTER SHALL BE OF ALL
SHUT(?FF VALVE & COPPER AND BRASS CONSTRUCTION
N 7 AND SHALL BE THE FORD 80 SERIES
A - .-l ¢ OR APPROVED EQUIVALENT.
q A
. _ ) ¥ CUTTING OF THE COPPER SETTER
i TEEREE,SEELOQE N BRACE FOR PURPOSES OF
= o /] A\ INCREASING OR DECREASING THE
2 AT 20" HIGH 4L L] SPAN ACROSS THE COPPER SETTER
_—Jlr wL_ IS SPECIFICALLY PROHIBITED.
— - ‘——/}
FLARE/COMPRESSION CONNECTION —{- —%\ INSULATING BUSHING (FORD
7/ ——— SERVICE INSULATOR OR APPROVED
o 4 A EQUIVALENT). THE INSULATOR MAY
MIN. 1°-0 RADlUS—’KJ\ e X BE CONNECTED TO THE SERVICE
. = = .|  LINE BY EITHER A FLARE OR
S ING /‘ \ [ 9 COMPRESSION TYPE CONNECTION.
SRS 2
— — s "A" DIMENSION
4; ”y
TYPE "K” COPPER YD ;
PIPE ONLY 5/8 xC’>"/4 7—13/16"
2’0" INSIDE DIAMETER 3/4 9-5/16
NOTES: 7 1-1/16"

1. IF SERVICE LINE IS A DIFFERENT SIZE THAN THE METER, THEN THE REDUCTION SHALL OCCUR OUTSIDE THE METER PIT.

2. WATER METER PITS, COPPER SETTERS, DOMES, AND COVERS SHALL BE INSTALLED BY THE RESPONSIBLE PARTY. THE WATER METER SHALL BE
INSTALLED BY THE CITY. METER PITS MAY NOT BE INSTALLED IN ANY TYPE OF VEHICULAR OR PEDESTRIAN TRAFFIC ZONE WITHOUT THE APPROVAL OF
THE DEVELOPMENT ENGINEERING MANAGER. IN THE EVENT A METER PIT IS INSTALLED WITHIN A VEHICULAR OR PEDESTRIAN TRAFFIC ZONE, A TRAFFIC
RATED DOME SHALL BE INSTALLED BY THE RESPONSIBLE PARTY AT THE SOLE EXPENSE OF THE RESPONSIBLE PARTY.

3. IF INSTALLATION IN A RESIDENTIAL DRIVE IS PERMITTED, THE CONCRETE JOINT PATTERN SHALL CONSIST OF JOINTS ALLOWING THE LEAST AMOUNT OF
DAMAGE TO THE SURROUNDING CONCRETE AS POSSIBLE.

4. METER PITS SHALL BE CONSTRUCTED OF CONCRETE OR PLASTIC. PLASTIC METER PITS SHALL BE MID—STATES PLASTIC, MODEL NO. MS202448B OF DFW
PLASTICS, MODEL NO. 2048 B OR EQUAL AS APPROVED BY THE DEVELOPMENT ENGINEERING MANAGER. PLASTIC METER PITS SHALL MEET SAME
DIMENSION REQUIREMENTS AS THE CONCRETE PITS. THE INTERIOR OF THE PLASTIC METER PITS SHALL ALSO BE WHITE.

5. METER PITS GRADE ADJUSTMENT SHALL BE MADE UTILIZING CONCRETE RINGS. THE TRENCH FLOOR UNDER THE CONCRETE RINGS SHALL BE COMPACTED
EARTH. COPPER SERVICE PIPE ENTERING AND LEAVING THE PIT BENEATH THE BOTTOM CONCRETE RING SHALL BE OF SUFFICIENT LENGTH SO AS TO
MEET THE DEPTH SPECIFICATIONS WHEN THE COPPER SETTER IS INSTALLED. THE PIT SHALL NOT BEAR ON THE SERVICE PIPE. UNDER NO
CIRCUMSTANCES SHALL THE SERVICE PIPE ENTER AND EXIT ON THE SAME SIDE OF THE PIT.

6. WATER METER PIT INSTALLATIONS SHALL NOT BE GIVEN FINAL INSPECTION OR THE WATER METER INSTALLED UNTIL FINAL GRADING HAS BEEN
COMPLETED. AFTER THE CITY HAS MADE THE FINAL INSPECTION, ANY NECESSARY GRADE ADJUSTMENTS TO THE PIT SHALL BE THE RESPONSIBILITY OF
THE RESPONSIBLE PARTY.

7. THE USE OF CONCRETE RISER RINGS FOR THE PURPOSE OF DOME HEIGHT ADJUSTMENT IS PERMITTED PROVIDED SPECIFICATIONS ARE MET AFTER THE
INSTALLATION IS COMPLETED (FOR PLASTIC METER PITS RISERS SHOULD BE PER MANUFACTURER'S RECOMMENDATION). THE USE OF BROKEN RINGS OR
WOOD SHIMS UNDER THE DOME IS SPECIFICALLY PROHIBITED.

8. GALVANIZED PIPE AND FITTINGS ARE SPECIFICALLY PROHIBITED.

9. WATER SERVICE LOCATIONS SHALL BE MARKED WITH A "V" ON THE CURB. SANITARY SEWER SERVICE LOCATIONS SHALL BE MARKED WITH AN “X" ON
THE CURB. MARKINGS SHALL BE NEATLY STAMPED, CHISELED, OR SAWCUT, NOT PAINTED. N.T.S.

ISSUED:
CITY OF THORNTON, COLORADO APRIL 1992

STANDARDS & SPECIFICATIONS REVISED:

é\ﬁ STANDARD METER PIT DETAIL APRIL 2010

‘ 5/8" X 3/47, 3/4" AND 17 DRAWING NO.
METERS ONLY 200-16







2" HOLE FOR E.R.T.
NOTE: SEAL JOINTS WITH RAMNEK
OR APPROVED EQUAL AND GROUT
INSIDE AND OQUTSIDE

24" 400# C.. MH FRAME AND COVER

(LIDS AND COVERS SHALL BE CAST IRON).
1" MAX. ABOVE FINISHED GRADE \‘

Pk ' 1'-0"MIN.~2'~0"MAX.
SIZE LAYING LENGTH / E T A T w

1-1/2" 13-1/2" CONCRETE RINGS TO GRADE e e Bk

2" COMPOUND 15-1/2" STEPS 16" o.c.x'.f:' 2-0" he

2 TURBINE 10-3/4 ADJUSTABLE SUPPORTS ?;=' :
WATER SERVICE SADDLES SHALL BE CAST BRONZE CASTNG WITH \ - .
DOUBLE  SILICONE BRONZE STRAPS, SERES 183-0 AS Nl .
MANUFACTURED BY R. H. BAKER AND COMPANY; TYPE 323 BY 5 | Y
SMITH-BLAIR INC., OR AN APPROVED EQUIVALENT. SUWP PIT W/ GRATE (. T B ‘ o
CORPORATION STOPS SHALL BE AWWA TAPER THREAD TO COPPER ASTM A=28, b T
CONNECTION OF PACK JOINT AND SHALL BE A FORD TYPE F600 OR — ¢ a®
AN APPROVED EQUAL. TAPS SHALL BE MADE BY THE RESPONSIBLE N :
PARTY. _
A CURB STOP OR VALVE CONFORMING TO THE FOLLOWING i o
STANDARDS SHALL BE INSTALLED ON EVERY COMMERCIAL SERVICE 41
LARGER THAN ONE (1) INCH BETWEEN THE WATER MAIN AND THE C1—3/4"
METER WHICH IS AT A POINT AT OR NEAR THE PROPERTY LINE.

FoKd 1-1/2" ROCK UNDER

CURB STOPS SHALL BE COMPRESSION TO COMPRESSION | o N VAULT=6" MIN. (TYP.)
CONNECTIONS AND SHALL BE FORD BALL VALVES, B44—666M (ONE :

AND ONE-HALF (1-1/2) INCHES) OR B44-777M (TWO (2) INCHES)

OR APPROVED EQUAL. VAULT PROFILE

CURB STOP SERVICE BOXES SHALL BE A CAST IRON BOX,
MINNEAPOLIS PATTERN, EXTENSION TYPE. THE CURB STOP BOX
SHALL BE CENTERED OVER THE CURB STOP VALVE AND IN A
VERTICAL POSITION. THE TOP LID OF THE CURB STOP BOX SHALL
BE INSTALLED A MAXIMUM OF ONE (1) INCH ABOVE THE FINAL 5—0"MIN.
GRADE. 3

PIPE SHALL BE TYPE K CLASS, RIGID COPPER PIPE. THE METER r
VAULT PIPING SHALL BE OF THE SAME INSIDE DIAMETER AS THE FLOW

METER ORIFICE. ANY SERVICE PIPE MATERIAL CHANGES SHOULD

OCCUR OUTSIDE THE METER VAULT ON THE OUTLET SIDE. - — - —1 1 INSULATING BUSHING
Fo-~. gAY

JOINTS SHALL BE OF A SWEAT COPPER DESIGN. SOLDER USED IN A =

CONNECTION OF THE JOINTS SHALL BE OF A LEAD CONTENT OF : fell |

0.20 OR LESS. . “VIT~90" ELBOW
v ..

GATE VALVES SHALL BE AWWA APPROVED GATE VALVES OF BRASS ) 'A S NN REING ¢

CONSTRUCTION.  THE VALVES SHALL BE COUNTERCLOCKWISE OPEN. z ° 4

REFER TO SUBSECTION 204.1(D) OF THESE STANDARDS AND 2 N —1—-STAND LOCATIONS

SPECIFICATIONS, VALVES LOCATED IN VAULTS SHALL HAVE i - :

HANDWHEELS IN LIEU OF A TWO (2) INCH SQUARE OPERATING NUT. ~ N ,Z_I U7 ?SFZ":;E)SS'ON COUPLING
|l H—-NON_RISING

WATER SERVICE LOCATIONS SHALL BE MARKED WITH A "V" ON THE R /|| | GATE VALVES

CURB, AND SEWER SERVICE SHALL BE MARKED WTH AN X", SR STASAL |

MARKINGS SHALL BE NEATLY STAMPED, CHISELED, OR SAWCUT, AND wIh e Y = AT 90 ELBOW

SHALL NOT BE PAINTED. ~ —

~~—SWEAT JOINT "TEE

CURB STOP (SAME SIZE AS SERVICE)

X1

2" (MIN) - NOTE:
NO BACKFLOW PREVENTION

DEVICES ALLOWED IN VAULTS

VAULT PLAN

N.T.S.

ISSUED:
APRIL 1992
REVISED:
APRIL 2010

CITY OF THORNTON, COLORADO
STANDARDS & SPECIFICATIONS

i \\
'/‘ﬁ STANDARD 1-1/2" AND 2° =z
METER SETTING DETAIL 200-17A







1. METER VAULT LIDS AND COVER SHALL BE CAST IRON.

2. PIPE SHALL BE TYPE K CLASS, RIGID COPPER PIPE. THE METER VAULT PIPING SHALL BE OF THE SAME
INSIDE DIAMETER AS THE METER ORIFICE. ANY SERVICE PIPE MATERIAL CHANGES MUST OCCUR OUTSIDE
THE METER VAULT ON THE OUTLET SIDE. JOINTS SHALL BE OF SWEAT COPPER DESIGN. SOLDER USED IN
CONNECTION OF THE JOINTS SHALL BE OF A LEAD CONTENT OF 0.20 OR LESS. THE OUTLET SIDE OF
THE COPPER SETTERS SHALL BE ISOLATED FROM TE SERVICE LINE WITH A FORD SERVICE INSULATOR OR
APPROVED EQUIVALENT.

3. GATE VALVES SHALL BE AWWA APPROVED GATE VALVES OF BRASS CONSTRUCTION. THE VALVE STEMS
SHALL BE OF NON-RISING DESIGN. VALVES SHALL BE COUNTERCLOCKWISE OPEN, AND SHALL HAVE
HANDWHEELS IN LIEU OF A TWO (2) INCH SQUARE OPERATING NUT. VALVES SHALL BE INSTALLED BOTH
UPSTREAM AND DOWNSTREAM OF THE WATER METER WITHIN THE VAULT.

4. BYPASS PIPING SHALL BE INSTALLED ON THESE SERVICES TO FACILITATE REMOVAL OF THE WATER
METER WITHOUT DISCONTINUATION OF SERVICE. A GATE VALVE SHALL BE INSTALLED ON THE BYPASS
LINE. THE CONNECTION TO THE METER SERVICE LINE SHALL BE MADE BY MEANS OF A SWEAT JOINT
"TEE” INSIDE THE VAULT. CONNECTIONS SHALL BE UPSTREAM OF THE VALVE ON THE INLET SIDE OF THE
WATER METER AND DOWNSTREAM ON THE OUTLET SIDE.

5. BRASS UNIONS OF A COMPRESSION TYPE SEALING DESIGN SHALL BE INSTALLED BETWEEN THE GATE
VALVE AND THE WATER METER, EITHER UPSTREAM OR DOWNSTREAM OF THE METER TO FACILITATE
REMOVAL OF THE WATER METER FROM THE SERVICE LINE.

f 24"DIA.

21_6)1

ROOF SLAB -

ISSUED:
CITY OF THORNTON, COLORADO APRIL 1992

|\\ STANDARDS & SPECIFICATIONS iy

APRIL 2010

/‘\f STANDARD 1-1/2" & 2° METER [eommemo
SETTING ROOF SLAB DETAIL 200-178







SECTION A

2" HOLE FOR ER.T.

CAST IRON 36"x 24" DOUBLE VAULT LIDS AND COVERS SHALL BE COMCO
FOUNDRY C—114 CAST IRON LID AND COVER (#00240539) OR AN

NOTE:

USE RAMNEK OR
APPROVED EQUAL
AND GROUT ON
EXTERIOR JONITS

SLOPE TO SUMP

18" TO TOP —

17 MAX APPROVED EQUIVALENT. CONCRETE RINGS TO GRADE
[ I I
r - v
5 _To
4 " " |
iz 7 I N
5 c °
2'—6" 2'—6" 2'—0" 9"
= O/ :;r
hl
~
— J4A) J4h)
=C> =
<=
— -
=)
e 4" MIN.

OF CONCRETE

14" ROCK UNDER
VAULT 6" MIN.

SECTION B

- | |

SLOPE TO SUMP

18" TO TOP OF —
CONCRETE

5 —
16"0.C.(TYP.) —>
9” . E——
—
—
14"
X
N

WATER TIGHT SUMP WITH GRATE

—— ADJUSTABLE SUPPORT

NO TREES OR SHRUBS

| WITHIN FIVE (5) FEET

4" MIN.

N.T.S.
CITY OF THORNTON, COLORADO e
\\ STANDARDS & SPECIFICATIONS CEVISED.
J . ” APRIL 2010
\\ STANDARD 3 AND 4 SRAWING NO.

METER SETTING DETAIL

200—-13A







>

—

<,
x FLANGED GATE VALVE
B DRESSER COUPLING (AS APPROVED BY CITY) B
o RODS & CLAMPS(TYP.)
Iy FLANGE INSULATING KIT
45" WYE : | A" LAY LENGTH |
f L= | —l ]
H= >4]]: METER ]]>< i
Ll == / =M
N " \———————— RODS & CLAMPS
: <)

FLANGED GATE VALVE—l

45' BEND " = ﬂ: :ﬂ

NOTE:
PROVIDE ADJUSTABLE SUPPORTS

N
L FOR METER AND BY—PASS
CONCRETE )
THRUST BLOCK(TYP.)
©
9" L__2—0"MIN. 9
101_0" > |
SIZE "A” LAY LENGTH
3" COMPOUND 17—1/2"
3" TURBINE 12—1/4-"
4" COMPOUND 20—1/4"
4" TURBINE 14—1/4-"

. WATER SERVICE SADDLES SHALL BE CAST BRONZE CASTING WITH DOUBLE SILICONE BRONZE STRAPS, SERIES 183—-0 AS MANUFACTURED BY R. H.
BAKER AND 