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SECTION 100 - INTRODUCTION 
 
101  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. 

 
101.1 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. 

 
101.2 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. 

 
102  DEFINITIONS AND ABBREVIATIONS 
 
102.1 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. 

 
102.2 Abbreviations 

 
AASHTO  American Association of State Highway and Transportation Officials 
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AC   Asphalt Content 
 
AC   Alternating Current 
 
ACI   American Concrete Institute 
 
ADA   Americans with Disabilities Act 
 
ADT   Average Daily Traffic 
 
AISC  American Institute of Steel Construction 
 
ALCC  Associated Landscape Contractors of Colorado 
 
ANSI  American National Standards Institute 
 
ASTM  American Society for Testing and Materials 
 
ATSSA  American Traffic Safety Services Association 
 
AWWA  American Water Works Association 
 
AWG  American Wire Gauge 
 
BMP   Best Management Practice 
 
CBR   California Bearing Ratio 
 
CDOT  Colorado Department of Transportation 
 
CDPHE  Colorado Department of Public Health and Environment 
 
CDPS  Colorado Discharge Permit System 
 
cfs    cubic feet per second 
 
CP   Colorado Testing Procedures 
 
CP-L  Colorado Lab Testing Procedures 
 
CPSC  Consumer Product Safety Commission 
 
CRS   Colorado Revised Statute 
 
CUHP  Colorado Urban Hydrograph Procedure 
 
DIP   Ductile Iron Pipe 
 
DRC   Dry-Rodded Condition 
 
DU/Ac  Dwelling Units per Acre 
 
EDLA  Equivalent Daily Load Application 
 
ESAL  Equivalent Single Axel Load 
 
ET   Evapotranspiration 
 
FAA    Federal Aviation Administration 
 
fps   Feet per second 
 
Gal   gallons 
 
gpd   Gallons per day. 
 
gpm    Gallons per minute. 
 
GRC   Galvanized Rigid Conduit. 
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GVW  Gross Volume Weight 
 
HDPE  High Density Polyethylene 
 
HGL   Hydraulic Grade Line 
 
HMA   Hot Mix Asphalt 
 
IMSA  International Municipal Signal Association 
 
IPC   International Plumbing Code 
 
IPEMA  International Play Equipment Manufactures Association 
 
ISA   International Society of Arboriculture 
 
ITE   Institute of Transportation Engineers 
 
ITS   Intelligent Transportation System 
 
LABCAT  Laboratory for Certification of Asphalt Technicians 
 
Lbs   pounds 
 
LS   Land Surveyor 
 
MAPC   Manual of Accident Prevention in Construction 
 
MGD  Million gallons per day 
 
MS4   Municipal Separate Strom Sewer System 
 
MUTCD  Manual on Uniform Traffic Control Devices 
 
NEC   National Electrical Code 
 
NOAA  National Oceanic and Atmospheric Administration 
 
NPDES  National Pollutant Discharge Elimination System 
 
OSHA  Occupational Safety and Health Administration 
 
PC   Point of Curvature 
 
PCC   Portland Cement Concrete 
 
PE   Professional Engineer 
 
PG   Performance Grade 
 
PI   Point of Intersection 
 
PRV   Pressure Reducing Valve 
 
psi    Pounds per square inch 
 
PT   Point of Tangency 
 
PVC   Polyvinyl Chloride 
 
RAP   Reclaimed Asphalt Pavement 
 
RCP   Reinforced Concrete Pipe 
 
ROW  Right-of-way 
 
RPS   Roller Pass Study 
 
SDR   Standard Dimension Ratio 
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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 

 
102.3 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. 

 
103  GENERAL CONDITIONS 
 
103.1 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. 

 
B. 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. 

 
C. 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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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. 

 
104  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.  

 
104.1 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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f. 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 
 
l. 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) 
 
q. 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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a. Plan 
 
b. Elevation 
 
c. Details of design and appurtenances 
 

5. 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 
 

iii. 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. 

 
I. 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.  

 
2. 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. 

3. 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. 

 
4. 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.     

 
5. 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”.   

 
1. Site Description 
2. Site Map 
3. Stormwater Management Controls 
4. Final Stabilization and Long-term Stormwater Management 
5. Inspection and Maintenance 
 

6. 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. 

 
7. The SWMP shall delineate the limits of disturbance for the project site including all earth disturbing 

activities, staging areas, and construction exits. 
 
8. The SWMP shall be shown in a minimum of two (2) phases. Phase I shall show the existing 

conditions of the site with the initial BMP’s required for construction. Phase II 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. 

 
9. 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 I shall show the existing conditions of the site with the initial BMPs 
required before site disturbance begins. Phase II 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. 

 
2. All erosion control BMP details shall conform to the latest edition of the City of Thornton Standards 

and Specifications, UDFCD Volume III or CDOT M-Standards. 
 
3. BMPs shall be installed before any earth disturbing activities commence. 
 
4. 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. 
 
5. 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). 
 
6. Sediment caused by accelerated soil erosion shall be removed from runoff water before it leaves the 

construction site. 
 
7. 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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8. 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. 
 
9. 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. 

 
10. 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. 

 
11. 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. 

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

failing BMP. 
 
13. 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. 

 
14. 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). 
 
15. BMPs intended for sheet flow sediment runoff shall be placed parallel to the slope. 
 
16. All BMPs shall be cleaned when sediment levels accumulate to half the design of the BMP unless 

otherwise specified. 
 
17. 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. 

 
18. All sediment collected in BMPs shall be removed upon at the reques of the Development Engineering 

Manager and prior to initial acceptance. 
 
19. 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. 

 
20. 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. 

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

Inactivation Notice. 
 
22. 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. Existing irrigation ditches to be relocated, removed or piped. 
 
2. Proposed curb, gutter, and sidewalk. 
 
3. Proposed cross pans including flow direction. 
 
4. Storm drainage facilities. 
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5. Location and elevation of City bench marks. 
 
6. Horizontal curve data, with radii, tangents, PC, PI, and PT. 
 
7. Typical section of street construction showing structure and dimensions. 
 
8. Stations and elevations of radius points (back of curb). 
 
9. Proposed profile of center lines, top of curb, flow lines, or back of sidewalk. 
 
10. Stations, lengths, and elevations of vertical curve PC, PI, and PT. 
 
11. % slope of tangent lines. 
 
12. Limits of construction. 
 
13. Show sufficient existing or future construction to assure continuity of construction. 
 
14. Stations, details, and elevations of drainage facilities and other structures. 
 
15. Street, park and trail lights, and underground service cable locations. 
 
16. Complete material list. 
 
17. High point, low point, K factor, and design speed for curve. 
 
18. Medians. 
 
19. Street, park, and trail signage and pavement marking plan. 
 
20. Underpasses. 
 
22. Intersection detail drawings may be required by the Development Engineering  Manager. 
 
23. Traffic Signal Modification Plans at 1” = 20’ or larger scale. 
 
24. Traffic Signal design plans, if required by the City, at 1” = 20’ or larger scale. 

 
L. Irrigation Plan 

 
1. Existing irrigation, graphically distinguished from proposed irrigation. 
 
2. Improvements or site conditions that will materially affect the successful operation of the system, such 

as buildings, sidewalks, slopes, swales, plant groupings, ditches, etc. 
 
3. Point of connection and size of tap and meter. 
 
4. Irrigation material schedule including pipe type and size, head type, arc and nozzle, valve type and 

size, etc. 
 
5. Trench depth schedule from top of pipe. 
 
6. Standard City meter detail. 
 
7. Label size of all pipe on plan. 
 
8. Indication at each zone valve of zone number, valve size, and gpm. 
 
9. All miscellaneous details required to construct the system. 
 
10. Irrigation schedule on plans demonstrating ability of system to comply with these Standards and 

Specifications. 
 

11. 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. 

 
12. 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. 

 
104.2 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 8-½ " 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.  I understand that the City of Thornton 
does not and shall not assume liability for the drainage facilities designed and/or certified by my engineer.  
I 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.  I 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 
 
"I 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.  I 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 (¼) 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. Area in acres. 
 

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

 
iii. Major drainageways. 

 
iv. General project description. 

 
v. Irrigation 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. Identify design rainfall. 
 

ii. Identify runoff calculation method. 
 

iii. Identify 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. Identify 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. 
 

ii. 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. 
 

ii. 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. 
 

ii. 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 8-½ " 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.  I 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.  I 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.  I 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 
 
"I 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.  I 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 (¼) 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. Area in acres. 
 

ii. Ground cover (trees, shrubs, vegetation, general soil conditions, topography, and slope). 
 

iii. Major drainage ways. 



CITY OF THORNTON – Standards and Specifications Revised:   October 2012 

 100-26 

 
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 8-½” 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.” 

 
B. 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. 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. 

 
b. 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. 
 
c. Proposed types of development land use for the site. 
 
d. The building site layout with square footage for each type of proposed land use. 
 

3. General existing traffic conditions 
 

a. Include roadway classifications.  
 
b. Existing traffic volumes on adjacent streets. Include 24-hour count data in appendix of report.  

Count data shall be reported in 15-minute increments. 
 
c. If appropriate, turning movement counts during the morning, noon, and evening peak hours. 
 
d. Description of the existing roadway and intersection configurations including number of lanes, 

existing speed limit, and lane designations. 
 
e. If appropriate, data on the gaps in traffic for pedestrians and the number of pedestrians in the 

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

4. Development site characteristic 
 

a. Location of all existing and proposed accesses, including geometric layout. 
 
b. Trip generation rates, both daily and peak hour, used per I.T.E. Trip Generation Manual or other 

sources identified and provided as backup. 
 
c. 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. 

 
d. List all assumptions used in the distribution of generated traffic loading. 
 
e. Also to be included for review is the parking layout, loading area location, and all proposed fire 

lanes. 
 
f. 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 
 

a. Analysis of traffic assignments and assumptions made. 
 
b. 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. 

 
c. 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. 

 
d. 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. 
 
e. City of Thornton is the local authority for the Colorado Department of Transportation Access 

Code and Permitting process. 
 
f. Critical lanes and intersection analysis for all intersections adjacent to  the development that are 

major collectors and arterials. 
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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. 

 
6. Additional Study Requirements 

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

7. 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. 

 
2. 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. 

 
D. 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. 

 
B. 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. 

 
C. 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 entitled to assert a lien 
against the property by virtue of state law.   

 
B. Security for Improvements 
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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.  

 
C. 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.IV (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. 

 
D. 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. 

 
105.4 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. 

 
B. 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. 
 
C. The work shall be surveyed and staked under the supervision of a licensed Land Surveyor in accordance 

with the approved plans. 
 
D. 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 

 
E. 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. 

 
F. 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 I 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 (1½) 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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3. 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. 

 
4. No paving, subgrade, or base shall be placed on soft, spongy, frozen, or unstable subgrade which is 

considered unsuitable by the Development Engineering Manager. 
 
5. 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 
2½ inch     100 
2 inch     95 - 100 
No. 4     30 -  60 
No. 200     5 - 15 
Liquid Limit    35 Maximum 
Plasticity Index    6 Maximum 

 
2. 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. 

 
3. 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. 

 
4. 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. 

 
5. 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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O. 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 

 
P. 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. 

 
Q. 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. 

 
R. 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. 

 
S. Traffic Control 
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1. 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. 
 

2. 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. 
 

3. 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. 
 

4. 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. 
 

5. 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.  
 

6. 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. 
 

7. 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. 
 

2. 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 (½) 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. 
 

3. 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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2. The City shall approve construction areas that are to remain.  The Responsible Party shall preserve 

things designated to remain. 
 

3. 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. 
 

4. 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.  

 
5. Burning of any materials shall not be permitted without prior written approval of the Development 

Engineering Manager, the County Health Department, and Fire Department. 
 

6. 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. 
 

7. 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. 
 

8. 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. 
 

9. 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. 

 
105.5 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. 
 

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

3. 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. 
 

2. 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. 

 
105.6 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.  

 
105.7 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. 

 
105.8 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. 

 
105.9 Work Conditions 
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A. 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. 

 
B. 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. 

 
105.11 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 Developer’s Agreement. The receipt of a 
performance guarantee by the City does not satisfy the condition of Initial Acceptance as defined in this section. 

 
105.12 Inspections 

 
A. All 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. At all 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. 

 
105.13 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. 
 
B. 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.  

 
C. 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. 

 
D. 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. 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 

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

 
c. Rim elevations on all manholes and drainage inlet structures. 
 
d. Elevation checks every 100 feet in the thalweg of  drainage channels, including elevation at 

drop structures. 
 
e.  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. 

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

3. Water Mains 
 

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

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

c. 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. 
 
b. List of all plant material installed including size and quantities. 
 
c. Vertical and horizontal verification of all sidewalks, trails, and hardscape play and gathering 

areas. 
 
d. Verification of all slopes shown on the construction plans. 
 
e. 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. 

 
f. 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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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. 

 
3. 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. 

 
4. 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. 
 

5. 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. 
 

6. 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. 
 

7. 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. 
 

8. 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. 
 

9. 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. 

 
10. 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. 
 

2. 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. 
 

3. 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. 
 

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

5. 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. 
 

6. 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 
Commercial/Industrial 

Development 

Utilities 

Thornton Maintenance Thornton Maintenance 

Responsible 
Party 

Repairs and Replacement 
Responsible 

Party 
Repairs and Replacement 

Roadway 

Thornton Maintenance Thornton Maintenance 

Responsible 
Party 

Repairs and Replacement 
Responsible 

Party 
Repairs and Replacement 

Irrigation 

Thornton 
Maintenance Except for 
First Winterization and 

Spring Turn-on 
Thornton 

Maintenance Except for 
First Winterization and 

Spring Turn-on 

Responsible 
Party 

Repairs and Replacement, 
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SECTION 300 - SANITARY SEWER SYSTEM STANDARDS 
 
301  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. 

 
302  GENERAL SPECIFICATIONS 
 
302.1 Granting of Service 

 
Sanitary sewer 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 
sanitary sewer service area and provided that the Responsible Party 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. 

 
302.2 Application, Permit, Construction, and Acceptance Procedure 

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

 
303  SANITARY SEWERS DESIGN CRITERIA 
 
303.1 General 

 
A. The purpose of these Standards and Specifications is to ensure that only proven high quality materials are 

installed with first class workmanship.  Determination of the best materials and construction methods are 
based upon lowest life cycle costs, not necessarily upon lowest initial costs.  The sizing and layout of the 
system are part of the total consideration of design, operations, and maintenance of a sanitary sewer 
system that yields optimum quality service at the lowest total cost to the consumer. 

 
B. Sanitary sewer mains and appurtenances shall be constructed 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.  Refer to the checklist in section 100 for construction drawing 
requirements related to sanitary sewer. 

 
303.2 Design Criteria 

 
A. Sanitary sewers must be designed to carry the peak discharge with the pipe being no more than 50 % of 

maximum flow capacity (q/Q) for mains smaller than 15 inches in diameter or 80 % of maximum flow 
capacity (q/Q) for mains 15 inches in diameter and larger.  In manholes, sewers shall be designed so that 
the crown of the invert sewers match, and the manhole shall be filleted as shown on Detail 300-3.  The 
mains shall also be able to transport suspended material such that deposits in the sewer are precluded.  It 
is essential that the sewer have capacity for peak hourly sewage flow and adequate velocity at minimum 
sewage flows. 

 
B. The Manning formula, with an "n" value of 0.013, shall be utilized for the sizing of sanitary sewer mains.  

The minimum diameter for sanitary sewer mains shall be eight (8) inches. 
 
C. The following are the minimum and maximum slopes generally permissible for sewer collection and outfall 

mains: 

SEWER SIZE (inches) MINIMUM SLOPE MAXIMUM SLOPE 

Sanitary Sewer Services 

4 
6 

2.00% 
1.00% 

8.00% 
8.00% 

Sanitary sewer collection and outfall mains 

8 
10 
12 
15 
18 
21 
24 
30 

0.40% 
0.28% 
0.22% 
0.15% 
0.12% 
0.10% 
0.08% 
0.06% 

5.00% 
4.00% 
3.00% 
2.50% 
2.00% 
1.50% 
1.20% 
0.90% 
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The maximum slope on an eight (8) inch sewer line may be increased to seven (7) % where necessary to 
match approved street slope and is not economically feasible to place sewer on a lesser slope.  Increasing 
the pipe diameter exclusively to utilize a lesser slope is not permitted. 

 
303.3 Flow Calculations 

 
A. Flow calculations shall be submitted to the Development Engineering Division for review along with the 

engineering plans.   
 
B. Calculations shall include: 

 
1. The average and hourly peak quantity of sewage flow projected to be generated by the project. 
 
2. The velocity of flow in the proposed sewer. 
 
3. The % of pipe capacity utilized (q/Q), including anticipated peak flows from all upstream properties. 
 
4. The impact on downstream sewer systems from the proposed development to the nearest 

transmission main. 
 
5. The quantity and type of discharge of an unusual nature such as swimming pool drainage, cooling 

water, etc. 
 
C. The following design criteria shall be used for projecting wastewater flows, unless more site specific criteria 

are available: 
 
1. Residential: 
 

a. 80 gallons per person per day (gpd) 
 

i. low density (less than 5 DU/Ac.) = 3.45 people/unit 
ii. mid density (5 to 12 DU/Ac.) = 2.45 people/unit 
iii. high density (more than 12 DU/Ac.) = 2.20 people/unit 

 
2. Commercial and Industrial: 
 

600 gallons per acre per day 
 

Peaking Factor - Peak hourly factor shall be calculated utilizing the following equation:  
 

295.0

72.1

F
PF =   [3.5 max., 2.6 min.] 

 
where PF = Peaking Factor 

F = Average Flow in MGD 
 
D. If flow monitoring is determined to be needed in order to check existing sewers for available capacity, the 

Responsible Party is required to hire a contractor to perform the work.  The contractor will need to contact 
Development Engineering to coordinate the location and scheduling of the flow monitoring.  All flow 
monitoring equipment shall be utilized for a minimum of one (1) week, and shall be securely fastened so 
that if the equipment does become loose, it will not be conveyed into the downstream pipes.  

 
303.4 Lift Stations  

 
A. Where lift stations are proposed, a basin study shall be completed by the Responsible Party’s engineer.  

The basin shall include properties other than the proposed development, and costs for sizing of facilities 
within the basin shall be allocated as documented in Chapter 74 of the City Code. 

 
B. Lift stations shall be equipped with an odor control device, and no lift station shall be permitted within 100 

feet of a residential lot.  The Responsible Party’s engineer shall submit a pretreatment plan for review and 
approval by the Development Engineering Manager.  The pretreatment shall provide effective control of 
odors in the downstream sewerage system. 

 
C. Lift stations and force mains shall be sized for peak hour wastewater flows.  Force mains shall be sized for 

a maximum velocity of six (6) fps, minimum velocity of two (2) fps. 
 
D. Air relief valves shall be installed on the high point of all sanitary sewer force mains in accordance with 

Details 300-8A, 8B, and 8C. 
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E. Lift stations shall be Gorman-Rupp package system with submersible pump and Smith-Loveless package 
system design for high lift applications (wet well and dry well) when pump cannot provide the required 
head pressure, or equivalent subject to approval of the  Development Engineering Manager.   

 
F. Controls and electrical components shall be housed in a weatherproof enclosure above ground and 

adjacent to the wet well.  The force main leaving the lift station shall be constructed of C-900 DR-14 
pressure pipe 

 
G. Emergency power shall be provided for the lift station and sized to run the entire lift station at capacity.  A 

diesel generator shall be provided in a walk-in above-ground enclosure on a concrete pad.  The fuel tank 
shall be sized to permit 24 hours of run time. The Responsible Party shall install a generator silencer or 
masonry wall as determined by the Development Engineering Manager to decrease the level of noise 
created by the emergency generator when adjacent to residential property. 

 
H. Shop drawings for the lift station and related equipment shall be submitted to the Development 

Engineering Manager for approval.  Construction shall not begin on lift station until shop drawings have 
been approved by the Development Engineering Manager and the Colorado Department of Public Health 
and Environment. 

 
303.5 Oversizing of Mains 

 
Oversizing of mains may be required by the City, as documented in Chapter 74 of the City Code. 

 
303.6 Materials 

 
A. Only sanitary sewer mains constructed of the following materials are permitted: 

 
1. PVC Pipe ASTM 3034, SDR 35/SDR 26, and C-900 DR-14 

 
B. These materials shall be consistent from manhole to manhole. 

 
303.7 Ground Cover 

 
A. Sewer mains and services shall be designed so that a minimum of four (4) feet of cover exists over the 

pipe after final grade has been established. 
 
B. Sewer mains and services which have less than four (4) feet of cover or more than 20 feet of cover shall 

be installed using SDR 26 or C-900 DR-14. When a sewer main crosses underneath a stream, irrigation 
ditch, or storm drainage ditch, casing of the facility is required.  

 
303.8 Location 

 
A. Sewers shall be installed in dedicated street rights of way or exclusive easements. City sanitary sewer 

mains shall not cross through residential lots.  Location for these sewers shall be 10 feet from the center 
line on the south or west side of the street.  Streets with asphalt widths less than 32 feet shall have sewers 
located five (5) feet from the center line on the south or west side.  In addition, a minimum separation of 
five (5) feet from the lip of pan or edge of pavement is required for sanitary sewer.  

 
B. Sewer mains shall be installed in exclusive easements, when, as determined by the  Development 

Engineering Manager, it is not practical to make such installation in a dedicated street ROW.  Under no 
circumstances shall any structures be constructed within these easements or ROW without prior approval, 
including terms and conditions, as set by the City.  The minimum width requirements for sanitary sewer 
easements are 20 feet or twice the depth of the pipe, whichever is greater.  The pipeline shall be centered 
in the easement, and offset a minimum of five (5) feet from any property line.  In the event two (2) utilities 
share the same easement, the minimum width for the easement shall be 30 feet, and for three (3) public 
utilities, the width shall be 40 feet, etc.  All easements in residential areas shall be in a dedicated tract with 
a minimum width of 40 feet. 

 
C. Sanitary sewer mains shall be located so that they are accessible. 
 
D. Sanitary sewer mains shall not be installed within five (5) feet of any concrete, such as sidewalks, curb, 

gutter, or cross pans except for 90 degree crossings 
 
E. No curvilinear sewers shall be permitted.  
 
F. Sanitary sewers shall not be installed in drainage ditches (except at 90 degree crossings) or detention 

ponds. 
 
G. The minimum vertical separation between pipes shall be 18 inches, and the minimum horizontal separation 

between pipes shall be 10 feet. Distances shall be measured edge to edge. 
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303.9  Manholes  

 
A. Manholes shall be installed at both ends of each section of sewer, at changes in grade, size, or alignment, 

at intersections and at distances not greater than 450 feet for all sewers.  
 
B. Manholes shall be combined when they are located at the apex of a sewer main, and are within 50 feet of 

another manhole  
 
C. A drop manhole shall be provided for a sewer entering a manhole at an invert elevation of 24 inches or 

more above the manhole invert.  Where the difference in elevation between the incoming sewer invert and 
the manhole invert is less than 24 inches, the invert shall be shaped in a filleted fashion to prevent solids 
deposition, as shown in Detail 300-3.  Drops should be avoided whenever possible. 

 
D. The internal diameter of the manhole barrel shall be as follows, whichever is greater: 
 

Pipe Size 
(inches) 

Minimum Manhole Diameter 
(inches) 

18 and less 48 

21-27 60 

36 and larger 72 

  
E. The flow channel through the manhole shall be made to conform to shape and slope to that of the sewers.  

A minimum three-tenths (3/10) fall across manholes shall be maintained. 
 
F. Manholes shall not be located in concrete areas, such as sidewalks, cross pans, aprons, curbs, and 

gutters. 
 
G. All manholes shall be accessible by a maintenance vehicle.  Any necessary 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) %. 
 

H. Manholes shall be located at the end of sewers being stubbed out for future connection. 
 
303.10  Grease and Sand/Oil Interceptors 

 
Developments that are required to install a grease or sand/oil interceptor shall meet all requirements of the City 
of Thornton Building Division.   

 
303.11 Sewer Services 

 
A. Separate services are required for each single family dwelling (attached/detached), multifamily foundation, 

townhome and townhome-style condominium, and commercial/office foundation. 
 
B. Separate services are also required for each bottom unit for condo-style condominiums. 
 
C. For strip retail centers, a sanitary sewer service is required to be installed the entire length of the facility to 

prevent more than one (1) unit from releasing grease into the service, and to allow for the outside 
installation of grease interceptors.  

 
303.12 Prohibited Connections to Sewer 

 
No person shall make connection of roof downspouts, sump pumps, foundation drains, areaway drains, or other 
sources of surface runoff or groundwater to a building sewer or building drain which in turn is connected directly 
or indirectly to a public sanitary sewer. 

 
303.13 General Discharge Prohibitions 

 
The Responsible Party shall include a description of the nature of all waste not ordinary to domestic sewage.  
No user shall contribute or cause to be contributed, directly or indirectly, any pollutant or wastewater which will 
interfere with the operation or performance of the publicly-owned treatment works, and shall follow the 
guidelines as set forth in Chapter 74 of the City Code.  

 
304  SANITARY SEWERS - CONSTRUCTION SPECIFICATIONS 
 
304.1 Materials 
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A. Materials furnished shall be new and undamaged.  Everything necessary to complete installations shall be 

furnished and installed whether shown on 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 responsibility for furnishing materials meeting the requirements of the specifications.  The City 
reserves the right to direct or deny use of certain types of materials in specific circumstances. 

 
C. 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. 
 

1. Polyvinyl Chloride Pipe 
 

a. Pipe materials and fittings shall meet the extra strength minimum requirements of ASTM D-
3034, SDR-35, or latest revision thereof. 

 
b. Pipe shall be subjected to drop impact tests in accordance with ASTM D-2444. 
 
c. Fittings and accessories shall be as manufactured and furnished by the pipe supplier or 

approved equal, as determined by the  Development Engineering Manager, and have bell and/or 
spigot configurations compatible with that of the pipe. 

 
d. Pipe stiffness for pipe shall be tested in accordance with ASTM D-2412, while joint tightness 

shall be tested in accordance with ASTM D-3212. 
 
e. Installation shall be in accordance with Ring-Tite PVC Gravity Sewer Pipe Installation Guide TR-

614A published by John-Mansville, except as modified by these Standards and Specifications. 
 
f. If deflection limits exceed five (5) %, the Responsible Party shall be responsible for removing the 

existing pipe and installing a new pipe material under the direction of the  Development 
Engineering Manager. 

 
g. The manufacturer shall furnish a certified statement that the inspection and the 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. 

 
h. Solvent cement joints are not permitted. 
 

2. Polyvinyl Chloride Pressure Pipe 
 

Refer to Subsection 204.1(B) of these Standards and Specifications. 
 
304.2. Manholes – Detail 300-3 

 
A. Manhole Construction 

 
1. Whenever the manhole is left unattended, including prior to any connection, the manhole cover or a 

temporary cover shall be installed at the opening.  Temporary covers shall be of such design as to 
prevent ground/storm water, children, or animals from entering sewer.  Temporary covers shall be 
subject to approval by the Development Engineering Manager. 

 
2. Sewer connections to existing manholes where there is no existing pipe stubbed out shall be made in 

such a manner that the finished work shall conform as nearly as practical to the essential 
requirements specified for new manholes.  The Responsible Party shall break out as small an 
opening in the existing manhole as necessary to insert the new sewer.  The existing concrete 
foundation bench shall be chipped to the cross section of the new pipe in order to form a smooth, 
continuous invert similar to what would be formed in a new concrete base.  Portland cement grout 
shall be used as necessary to smoothly finish the new invert and to seal the new sewers so the 
junction is watertight. 

 
3. Steel pipe manhole marking poles will be required as depicted on Detail 300-5.  In cultivated areas, 

manholes shall be left below grade; considering the type of equipment being used for the cultivated 
area, the ring and cover elevations shall be lower in order to protect structure from damage, and 
properly marked by a marker post (Detail 300-5), located at the nearest possible fence line.  Final 
elevation of manholes is to be at the discretion of the Development Engineering Manager. 

 
4. Refer to Detail 300-3 for additional manhole requirements. 
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B. Waterproofing 
 

Manholes shall be waterproofed where ground water or other water sources are present, as determined by 
the Development Engineering Manager, that could be detrimental to the function of the structure.  Method 
of waterproofing shall be submitted by the Responsible Party for review and approval by the Development 
Engineering Manager. 

 
C. Lining and Rehabilitation 

 
1. All new manholes installed downstream of a lift station along the sewer mainline shall be lined in 

accordance with these specifications.  In addition, all manholes within 1500 feet installed on a 
distribution line connected to a sewer mainline downstream from a lift station shall be lined in 
accordance with Detail 300-1. 

 
2. If a lift station is installed as part of a development project, the developer shall line all new manholes 

as specified above and rehabilitate all existing downstream manholes as specified above.  Existing 
manholes that have been previously lined or rehabilitated will not be required to be rehabilitated.  

 
D. Drop Manholes – Detail 300-4A & 300-4B 

 
A drop manhole shall be constructed at manhole locations where the incoming pipe invert is two (2) feet or 
more above the manhole invert. 

 
E. Semi-Drop Manholes – Detail 300-3 

 
A semi-drop manhole shall be constructed at manholes where the incoming pipe invert is up to two (2) feet 
above the manhole invert pipe outlet.  Refer to Detail 300-3 for semi-drop manholes. 

 
304.3 Installation of Pipe 

 
A. Refer to Section 100 for excavation, dewatering, pipe bedding, testing, backfill, and compaction 

requirements. 
 
B. 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.  The Development Engineering Manager may reject any pipe which shows discoloration due to 
the sun. 

 
C. Joint lubricant shall be as supplied by the pipe manufacturer. 
 
D. The pipe shall be laid upstream with spigot ends pointing downstream. The pipe shall be placed true to line 

and grade with ends abutting, carefully centered and with a smooth invert at the joint.  The joint shall be 
made in a workmanlike manner so as to be watertight.  New installations shall be complete and flushed 
prior to connecting to existing pipes. 

 
E. Whenever the pipe is left unattended, including prior to any connection, temporary plugs shall be installed 

at openings.  Temporary plugs shall be watertight, standard cast iron and of such design as to prevent 
ground/storm water, children, or animals from entering the pipe. Temporary plugs shall be subject to 
approval by the  Development Engineering Manager. 

 
F. No pipe or appurtenant structure shall be installed upon a foundation into which frost has penetrated or at 

any time when the Development Engineering Manager deems there is a danger of ice formation or frost 
penetration at the bottom of the excavation.  No pipe or appurtenant structure shall be installed unless 
backfilling can be completed before the formation of ice and frost. 

 
G. Immediately before joining two (2) lengths of pipe, the inside of the bell, 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 to either the inside face of the gasket or the 
spigot end of the pipe or both, according to the pipe manufacturer's installation procedure. 

 
H. 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.  Stabbing 
shall not be permitted. 

 
I. Repaired couplings shall not be permitted.  
 
J. Sewer lines installed at minimum grade shall have final grade field verified by a Professional Surveyor, 

registered in the State of Colorado, and a television inspection, prior to backfill, at the Responsible Party's 
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expense.  This shall also be performed after the backfill and compaction of trench area is complete in 
place above the pipe. 

 
K. Under no circumstances shall sewer lines be installed beneath any concrete, such as sidewalks, curbs, or 

gutters. 
 
L. In-line "Y" shall be installed at all service line locations in new mains. 

 
304.4 Testing 

 
A. Sanitary sewer pipe and appurtenances shall be cleaned and tested after backfill operations have been 

completed and acceptable compaction test results have been submitted to the Development Engineering 
Manager.  

 
B. New sanitary sewer installations shall be televised and as-built shots taken to verify design slope 

requirements by the responsible party after backfill operations have been completed.  The results of the 
inspection and video shall be submitted to the Development Engineering Manager for approval.  Water line 
installation may not begin until acceptable televised testing video and as-built shots have been submitted 
and reviewed by the City. 

 
C. The Responsible Party shall have sewers jet washed on new installation prior to the initial television 

inspection completed by the City.  Debris resulting from the cleaning shall be removed before entering the 
City's existing sewer, by either some type of plug or elbow to catch debris.  Material shall be removed from 
the site and disposed of by the Responsible Party.  If on the initial television inspection the cleaning is 
unsatisfactory and prevents the television inspection from being completed, the Responsible Party shall 
reclean the sewer and shall be responsible for costs incurred by a second television inspection.  The low 
pressure air test shall be required on the entire length of pipe installations.   

 
D. Any damages to the pipe caused by cleaning or testing operations shall be repaired or replaced by the 

Responsible Party at his own expense.  Should the pipe fail to meet the requirements of the low pressure 
air test or infiltration of ground water is noted, the Responsible Party shall determine the source or sources 
of the leakage and shall replace defective materials or workmanship.  Replacement of defective materials 
or workmanship as above noted shall be the financial responsibility of the Responsible Party.  Pipe which 
fails to meet these requirements shall be repaired or replaced and retested in accordance with these 
requirements.  

 
E. New sanitary sewer installations will be televised by the City for initial acceptance after the installation, 

cleaning, testing, and final lift of asphalt are complete.  Inspection reports and videos shall be available for 
review by the Responsible Party.  The Responsible Party shall be responsible for any repairs or 
replacement of any portions of the pipeline that are determined defective by the television inspections. 

 
F. Prior to the final acceptance there shall be another television inspection performed by the City.  If there are 

any discrepancies, a punch list shall be formulated and sent to the Responsible Party.  Any discrepancies 
must be repaired prior to final acceptance being granted. 

 
G. Low Pressure Air Test 

 
1. Pipe outlets shall be plugged with suitable test plugs.  Pipe may be tested without pre-wetting.  If the 

pipeline to be tested is submerged in groundwater, the Responsible Party shall determine the 
groundwater elevation at the test location and provide it to the  Development Engineering Manager.  
The backpressure on the pipe due to groundwater shall be determined and the internal pipeline test 
pressure shall be established at 4.0 psi (gauge) in excess thereof.  Add air slowly to the portions of 
the pipe being tested.  After the pipe has been filled to the required pressure, allow at least two (2) 
minutes for the air-temperature to stabilize, adding only the amount of air necessary to maintain the 
test pressure.  After the two (2) minute period, disconnect the air supply and allow the initial pressure 
to drop to 3.5 psi (gauge) in excess of the groundwater back pressure.   
 

2. The time interval required for the sewer internal pressure to drop from 3.5 psi (gauge) to 2.5 psi 
(gauge) above the excess of ground water backpressure shall be measured and recorded. 
 

3. The basis for acceptance of the air test shall be the minimum time required for the internal pressure 
to drop 1.0 psi (gauge).  The minimum allowable time in seconds shall be in accordance with the 
following tables.  The minimum allowable pressure drop time is computed based upon an allowable 
leakage rate not to exceed 0.003 cfm per square foot of internal pipe surface. Sewers 15 inches in 
diameter and smaller shall be tested from manhole to manhole. Sewers 18 inches in diameter and 
larger shall be tested in lengths such that the total loss is no less than two (2) cfm when computed 
using an allowable rate of 0.003 cfm per square foot of internal surface. 
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Minimum allowable pressure drop times for pipe 15 inches in diameter and smaller (in seconds): 
 

Pipe 
Diameter 
(Inches) 

Length of Pipe Being Tested 
(Feet) 

100 200 300 400 

8 38 76 114 152 

10 47 94 141 188 

12 56 113 170 226 

15 71 141 212 283 

 
Minimum allowable pressure drop times for pipe 18 inches in diameter and larger (in seconds): 

 

Pipe 
Diameter 
(inches) 

Length of Pipe Being Tested 
(feet) 

Maximum 
Testing 
Length 
(feet) 

25 50 75 100 126 

18 21 42 64 85 106 140 

21 25 50 74 99  120 

24 28 56 85 113  106 

27 32 64 95   94 

30 35 71 106   84 

36 42 85    70 

 
The minimum allowable pressure drop time when using the maximum testing length is 120 seconds. 
 

4. Sewers 36 inches in diameter shall be tested one (1) joint at a time. 
 
5. If it appears that excessive infiltration is present after the air tests have been completed, the 

Development Engineering Manager may require an infiltration test prior to final acceptance.  
Excessive infiltration may be the cause for rejection.  The Development Engineering Manager shall 
be the sole judge of whether or not the infiltration test is required. 

 
6. The Responsible Party shall follow precautions necessary to perform a safe and successful test.  

Plugs used to isolate the line for the air test must be securely braced to avoid the unintentional 
release of the plug.  Gauges, air piping manifolds, and control valves shall be located above ground.  
No one shall be permitted to enter a manhole when a plugged pipe is under pressure.  Air testing 
apparatus shall be equipped with a pressure relief device designed to relieve the pressure when in 
excess of six (6) psi (gauge). 

 
305  SANITARY SEWER SERVICES AND APPURTENANCES CONSTRUCTION SPECIFICATIONS 
 
305.1 General 

 
Sanitary sewer service construction connecting to the City sanitary sewer system shall be done in accordance 
with these Standards and Specifications, which cover new sanitary sewer service construction and repairs to 
existing services from the sewer main to the property line.  Refer to Sections 100 and 304 and 305 for 
installation and testing procedures for sanitary services and appurtenances.   

 
305.2 Materials 

 
A. Materials furnished shall be new and undamaged.  Everything necessary to complete installations shall be 

furnished and installed whether shown on approved drawings or not and installations shall be completed 
as fully operable. 

 
B. Acceptance of materials or the waiving of inspection thereof shall in no way relieve the Responsible Party 

of the responsibility for furnishing materials meeting the requirements of the specifications. 
 
C. The City of Thornton reserves the right to direct or deny use of certain types of materials in specific 

circumstances. 
 
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. Polyvinyl Chloride Pipe 

 
Refer to Subsection 304.1(C)(1) of these Standards and Specifications. 

 
F. Polyvinyl Chloride Pressure Pipe 
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Refer to Subsection 204.1(B) of these Standards and Specifications. 

 
G. Manholes 

 
Refer to Subsection 304.2 of these Standards and Specifications. 

 
305.3 Pipe Bedding – Detail 300-2 

 
Section 100 of these Standards and Specifications are applicable except that four (4) inch and six (6) inch 
services require a minimum bedding depth of eight (8) inches as shown in the detail drawing.  

 
305.4 Location and Alignment of Service 

 
Sanitary sewer services shall be constructed on the shortest and straightest route possible.  At no time shall the 
service be any closer than five (5) feet to the side property, and except when installed in easements in 
commercial areas, no service may be constructed through or in front of any adjoining property.  When possible, 
the service shall be located five (5) feet toward the low side of the lot from the center of the lot.  Services are not 
to extend beneath driveways.  Sewer and water services must be a minimum of 10 feet apart horizontally or 
concrete encasement of the sewer or special protection shall be required. 

 
305.5 Service Stub-Ins to Property Line – Detail 200-2 

 
Service stub-ins shall be extended at least to property line and shall be plugged with a watertight compression 
stop.  Adjacent to the end of the stub-in, a four (4) foot length of two (2) inch by four (4) inch wood marker (or a 
four (4) foot length steel fence post) shall be placed in a vertical position prior to backfilling.  The responsible 
party shall place a chiseled "X" in the curb head at the location where the service crosses underneath the curb.  
This two (2) inch by four (4) inch wooden marker shall remain in place until service locations are chiseled on the 
curb.  If the two (2) inch by four (4) inch wood marker is not present at time of chiseling, the Responsible Party 
shall bear the expense of reaffirming the location of the service stub-out by re-excavation.  The Responsible 
Party shall take measurements of distances from manholes to service taps and give this information to the City.   

 
305.6 Connections 

 
A. Where wyes have not or could not have been installed in the main sewer, the Responsible Party shall 

excavate around the main and prepare the main for tapping.  The main shall then be tapped by the 
Responsible Party at the expense of the Responsible Party.  The connection shall be watertight and at a 
45 degree angle above the pipe horizontal center line.  Projection of the sewer service pipe inside the 
sewer main shall not be permitted.  Approved tees or sewer service saddles shall be used to connect the 
service to the sewer main.  

 
B. No aluminum saddles shall be permitted.  Plastic saddles shall be attached to the mains utilizing either 

epoxies or stainless steel straps.  The City shall inspect the main and saddle at every tap prior to 
backfilling.  In the event the tap is covered before it is inspected, it shall be dug out by the Responsible 
Party and any concrete or mortar around the fitting shall be removed to allow visual inspection of the tap 
and the main.  If the main sewer is cracked or broken during the process of locating and tapping, it shall be 
repaired immediately either by replacing the broken section or by placing a minimum of nine (9) inches of 
concrete above, at the sides and below the main pipe parallel for the width of the excavation.  The method 
of repair shall be chosen by the  Development Engineering Manager.  Lines in service must be machine 
tapped.   

 
C. A manhole shall be installed instead of a service tap when a six (6) inch connection is to be made on an 

existing eight (8) inch or 10 inch sewer.  Six (6) inch connections may be made without a manhole on new 
installations with the use of a wye.  If a wye cannot be used, a manhole shall be required on eight (8) inch 
and 10 inch new sewers.  Service taps to existing manholes shall not be permitted.  

 
D. Sewer mains shall be laid through manholes at the end of cul-de-sacs.  One (1) joint of pipe and plugged 

wyes shall be installed in order that the end of the cul-de-sac may be serviced without tapping into the 
manhole.  No more than two (2) wyes may be located on that joint of pipe laid through the manhole. 

 
E. No more than three (3) one-fourth (¼) bends shall be permitted in any sanitary sewer service line.  Where 

services are longer than 100 feet, cleanouts shall be required as depicted in Detail 300-7. 
 
F. All sewers connecting to existing main lines shall be plugged at the manhole.  The plug shall be a cast iron 

wing nut type and connected to the top step of the manhole using a stainless steel cable or approved 
equal.  The plug shall remain installed and be maintained until initial acceptance of the work.  Once initial 
acceptance of the work is received, the plug shall be removed and the sewer will be allowed to transmit 
wastewater into the existing main line. 

 
305.7 Commercial and/or Industrial Manholes 
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A manhole may be required where so specified by the Development Engineering Manager in order to have 
samples taken if industrial wastes are suspected.  Such a manhole would be located on the commercial service, 
so samples could be taken before such fluids could reach the sanitary sewer main. 

 
305.8 Abandoning Existing Service Taps 

 
If it has been determined by the Development Engineering Manager that a service line is to be temporarily 
abandoned in conjunction with a development, it shall be removed to the property line and capped.  If the 
abandonment is permanent, then it shall be disconnected from the main line, a cap or plug shall be installed in 
the wye and it shall be encased in concrete. 
 

305.9 Abandoning Existing Sewer Main 
 

If it has been determined by the Development Engineering Manager that sanitary sewer shall be abandoned in 
conjunction with a development, the sewer shall be removed or flash/flow filled in place. 
 

305.10 Sanitary Sewer Service Repair 
 

All sewer service repairs outside of City rights-of-way shall  follow  the currently adopted International Plumbing 
Code and any amendments. 
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SECTION 400 - STORM DRAINAGE DESIGN, GRADING, AND WATER QUALITY TECHNICAL CRITERIA 
 
401  GENERAL PROVISIONS 
 
401.1 Purpose 

 
A. These standards are promulgated by the Public Works Director of the City in accordance with the authority 

contained in the City Code.  Improvements shall also be in conformance with all applicable provisions of 
the City Code. B. This section presents the minimum design and technical criteria for the analysis and 
design of storm drainage facilities located within the City.  All subdivisions or any other proposed 
construction, which increase drainage from historic levels or otherwise alters storm runoff shall be subject 
to these Standards and Specifications.  The primary resource for stormwater drainage policy and design is 
the Urban Drainage and Flood Control District’s (UDFCD) Urban Storm Drainage Criteria Manual (UDFCD 
Manual). The purpose of these Standards and Specifications is to further define the guidelines and/or to 
identify variations.   

 
C. In addition to the above, these regulations are to establish minimum design criteria for water quality  

control, flood control, and site grading, which are all closely related to stormwater management. 
 

1. Design Criteria 
 

Storm drainage system 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 UDFCD.  
Policies and technical criteria not specifically addressed in this document shall follow the provisions of 
the 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. 

 
2. Review and Approval 
 

a. The Development Engineering Manager shall review submittals as necessary for general 
compliance with these Standards and Specifications.  An approval by the Development 
Engineering Manager does not relieve the Responsible Party from the responsibility of ensuring 
that the calculations, plans, specifications, construction, and record drawings are in compliance 
with these Standards and Specifications. 

 
b. The  UDFCD  shall approve reports and construction plans for regional detention ponds or 

Masterplan drainageway improvements as required by this Section or the UDFCD Manual.  
Where  floodplain delineation is involved, UDFCD and FEMA approval is required.  All submittals 
to either UDFCD or FEMA shall be made to the City, who will coordinate the submittal and 
approval. 

 
402  STORM DRAINAGE DESIGN CRITERIA 
 
402.1 Rainfall 

 
1. Introduction 

 
A. Colorado Urban Hydrograph Procedure (CUHP) or an equivalent method shall be used to generate an 

inflow hydrographs from watersheds unless a variance is approved by the Development Engineering 
Manager.   

 
B. Design Storm Distribution 
 

The one (1) hour design point rainfall values obtained from the NOAA Atlas for Thornton are as follows: 
 

TABLE 400-1 
 

ONE (1) HOUR POINT RAINFALL (IN.) 
 

2-YEAR 5-YEAR 100-YEAR 
.97  1.38  2.69 

 
402.2 Runoff 
 

A. Introduction 
 
 This subsection presents the criteria and methodology for approximating the storm runoff design peaks 

and volumes to be used in the City in the preparation of storm drainage studies, plans, and facility design.  
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The details of the rainfall/runoff models are presented in the UDFCD Manual.  The specific input data 
requirements and modifications to the procedures are presented in this subsection. 

 
B. CUHP 
 

The CUHP method or equivalent UDFCD method shall be used to determine stormwater runoff 
calculations.  The procedures for the CUHP, as explained in the Manual, Volume-1 "Runoff," shall be 
followed in the preparation of drainage reports or plans and storm drainage facility designs in the City. 

 
402.3 Overlot Grading 
 

For residential application (single family detached and duplex), the grading shall be designed so that no more 
than one lot shall drain through another lot. 

 
402.4 Street Drainage 
 

A. Introduction 
 

The Responsible Party is directed to utilize the UDFCD Manual for allowable use of streets for storm 
runoff, with the exception that the allowable depth of water at the gutter flowline shall be 12 inches on local 
and collector roadways and streets shall be designed so that the runoff does not encroach onto residential 
lots. 

 
402.5 Curb and Gutter 

 
A. The minimum longitudinal slope of a gutter shall be 0.75%. 
 
B. The minimum cross slope of two (2)% for pavement drainage.   
 
C. Concrete cross pans may be used to convey runoff across intersections.  However, cross pans will only be 

permitted at locations where traffic is controlled by a stop sign.  The minimum longitudinal slope for cross 
pans is 0.75%. 

 
402.6 Roadside Ditches  

 
A. Roadside ditches shall not be permitted in lieu of curb and gutter for public right-of-way except in instances 

where the Responsible Party is only required to construct curb and gutter for one (1) side of the roadway, 
then roadside ditches are permitted and shall be designed to adequately carry the street runoff caused by 
the minor storm.    

 
B. Freeboard of six (6) inches is required on all roadside ditches. 
 
C. Roadside ditches shall be designed with maximum side slopes of 4:1 and maximum velocities during the 

minor storm of five (5) feet per second. 
 
D. Where the requirements of this section cannot be met, curb and gutter and/or storm sewer shall be 

required. 
 

E. Roadside ditches are not permitted in or adjacent to developed property. Are allowed only on a temporary 
basis and must be approved by the Development Engineering Manager.  The primary function is to convey 
right-of-way drainage to an approved drainage system or approved drainageway.   

 
402.7 Storm Sewers 
 

A. Introduction 
 
1. Storm sewers must be designed to convey the minor storm without surcharging the pipe. The CUHP 

method is required to determine the peak flows that the storm sewers must be able to covey.  
Modeling shall be done using StormCAD or approved equal. 

 
2. All storm sewer infrastructure in public right-of-ways shall be designed for the ultimate cross section 

of the roadway. 
 
3. The minimum allowable pipe size for all public storm sewer shall be 18 inches.   
 
4. Private owned and maintained detention pond outlet pipes which do not discharge to public right-of-

way may be smaller than 18 inches. 
 
B. Vertical Alignment 
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1. The storm sewer grade shall be such that a minimum cover is maintained to withstand AASHTO HS-
20 loading on the pipe.  The minimum cover depends upon the pipe size, type and class, and soil 
bedding condition, but shall be not less than 18 inches for Reinforced Concrete Pipe (RCP) and 24 
inches for High Density Polyethylene (HDPE) at any point along the pipe. 

 
2.     Refer to Section 200 and 300 for clearance requirements. 
 
3. Uniform slopes shall be maintained between manholes. 

 
C. Horizontal Alignment 

 
The minimum horizontal separation between storm sewers and water mains shall be 10 feet measured 
from edge of pipe to edge of pipe. 

 
D. Material 
 

Storm sewers within the City shall be constructed using the following material and meet the applicable 
standard as presented below: 

 
TABLE 400-2 

 
STORM SEWER STANDARDS 

 

Pipe Material Standard Application 

Reinforced Concrete (ClassIII) 
ASTM C-76/C-506/C-507/C-789/C-850 

or AASHTO M-170/M-206/M-207/M-
259/M-273 

 
Permitted for all public and private 

storm sewer 

High Density Polyethylene  
Polyvinyl Chloride Pipe 

AASHTO M-294/M-252 or ASTM F-
667ASTM F-679/F-794/F-1803/D-

3212/F-477 or AASHTO M-304 

 
Permitted for all private storm sewer 

  

 

 
 
1. High Density Polyethylene Polyvinyl Chloride Pipe (HDPE) 

 
i. The maximum pipe size for High Density Polyethylene is 48 inch diameter. 
 

ii. The minimum allowable pipe size for all public storm sewer, with the exception of detention pond 
outlets shall be 18 inches. 

 
iii. The Responsible Party’s shall provide calculations for all concrete head and end walls required 

due to the buoyancy of HDPE. 
 
E. Storm Sewer Hydraulics 
 

All storm sewers shall be designed for the buildout condition of the street as depicted in the current 
Transportation Plan, and include the five (5) and 100 year HGL. The five (5) year HGL should be 
completely contained within the pipe and the 100 year HGL must be contained within the overall drainage 
system but cannot encroach onto any lots.   

 
402.8  Inlets 

 
1. All inlets in sump conditions must provide an emergency overflow that does not encroach upon 

residential lots.  All emergency overflows shall be designed for a major storm and the assumption that 
the storm sewer system is plugged.  In addition, the 100 year ponding shall be shown on grading 
plans. 
 

2.  Care should be taken to not place inlets within areas which will be shadowed during the winter 
months by structures, landscaping, or fencing along the south side of east-west roadways.  This may 
require additional inlets along north-south roadways to minimize flows to the south side of an east-
west street. 

 
A. Types of Inlets 
 

Grate and slotted inlets and are not permitted. 
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402.9 Manholes 

 
A. Manholes shall be required whenever there is a change in size, direction, elevation, grade, or where there 

is a junction of two (2) or more pipes. 
 
B. Manhole covers are not permitted within concrete areas (i.e. gutter, sidewalks, crosspans, etc.). 
 
C. Grate or slotted manhole lids are not permitted. 
 
D. A locking ring and cover shall be installed on manholes located below the HGL of the major (100 year) 

storm.  See Section 404 for requirements. 
 

TABLE 400-3 
 

REQUIRED MANHOLE SIZES: 
 

SEWER DIAMETER MANHOLE DIAMETER 

18" 4' 

21" to 42" 5' 

48" to 54" 6' 

60" and larger CDOT Std. M-604-20 and M-604-21 

 
MAXIMUM SPACING: 

 

VERTICAL DIMENSION OF PIPE (INCHES) 
MAXIMUM ALLOWABLE 

DISTANCE (FEET) 

18” to 36” 400’ 

42” and larger 500’ 

 
B. Larger manhole diameters or a junction structure may be required when sewer alignments are not straight 

through or more than two (2)  storm sewers enter the manhole. 
 
 
D. A locking ring and cover shall be installed on manholes located in open fields.  The locking lids shall have 

McGard Intimidator man locks installed two (2) per manhole, model No. 117011 or approved equal. 
 
402.10 Hyrdaulic Structures 

 
A. Seepage Analysis  
 

Seepage analyses shall be performed on all hydraulic structures (i.e. irrigation ditches, ponds, etc) both 
existing and proposed which may impact the development.  Linings, cut off walls and/or underdrains may 
be required if seepage is found.  

 
B. Culvert or Storm Sewer Outlet Structures 
 

1. Rip rap or approved equivalent is required at all culvert and storm sewer outfalls as depicted in Detail 
400-4.  These structures must be designed to minimize or eliminate standing water.  

 
2. Impact Stilling Basins 
 

Reinforced concrete stilling basins are not allowed at culvert outlets unless they are located within a 
major drainageway which will be maintained by UDFCD.  All stilling basins shall be designed to 
minimize or eliminate standing water.  

 
C. Breach Analysis 
 

A breach analysis is required for all hydraulic structures. 
 
402.11 Post Construction Stormwater Quality  

 
A. Permanent water quality best management practices (BMPs) are required for new or redevelopment 

projects that disturb greater than or equal to one acre, including projects less than one acre that are part of 
a larger common plan of development or sale.  If water quality detention is required, full spectrum 
detention pond sizing method shall be utilized per the UDFCD Manual. 
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B. Acceptable stormwater management practices include those found in the UDFCD Manuals Volume 3 – 

Water Quality Capture Volume.   
 
C. Consideration for selecting and using stormwater management BMPs for a specific development will 

include, but not limited to: site applicability, public safety, spatial requirements, soil characteristics, 
hydrologic benefits, slope, existing land use conditions, maintenance requirements, location within the 
watershed, buffer requirements, tree protection, and easements. In addition to the items listed above, it is 
the City’s goal to make stormwater features amenities and assets to the overall aesthetics of the City. 

 
402.12 Detention Pond Design 
 

A. Introduction 
 
Detention ponds are used for stormwater runoff quantity control to mitigate the effects of excess runoff due 
to development.  Parking lot and underground detention shall not be permitted in residential subdivisions. 
 

B. Detention Sizing Procedures 
 
1. The method for determining runoff magnitude will be by the CUHP or equivalent methodology.  An 

inflow hydrograph is required for sizing of detention facilities. 
 

2. The Rational Method shall only be used for sites less than 1 acre. 
 

3. Detention ponds that accept stormwater runoff from public right-of-ways shall be designed for the 
ultimate cross section of the roadway. 
 

4. Water quality detention is required for all development and adjacent rights-of-way if it is not included 
in the Excess Urban Runoff Volume (EURV) provided by Full Spectrum Detention design method.  
This is designated as the two (2) year frequency event. 

 
Storage volumes must be calculated using the Full Spectrum Detention Pond sizing method; therefore, the 
empirical equations and the Modified FAA Procedure may not be used except for preliminary estimating 
purposes. The 100 year water surface elevation shall be less than residential lots. 
 

C. Forebays 
 
Concrete forebays are not allowed unless it is a regional facility.  However, outlet protection to control 
outfall velocities is required. 
 

D. Outlet Configuration 
 
See Details 400-5A and 400-5B for detention pond outlet structure requirements. Micropools are not 
allowed except within the outlet structure. 
 

E. Grading Requirements 
 
Side slopes for detention ponds shall not be steeper than four (4) horizontal to one (1) vertical.  The 
minimum bottom slope from storm sewer pipe to outlet box shall be two (2)% measured perpendicular to 
the trickle channel.  In addition, the bottom of the pond shall slope at a minimum of four (4)%.  Access is 
required to all detention ponds, and shall be a minimum of 10 feet wide and a maximum slope of seven 
(7)%. 
 

F. Trickle Channel or Low flow Channel 
 
Detention ponds may include a low flow trickle channel to convey storm drainage from the culvert outlets to 
the outlet structure.  The trickle channel shall be a “u-style” channel terminating prior to the outlet structure 
to allow for vegetation to capture sediment and oil. 
 

G. Emergency Overflow Spillways 
 
1. Emergency overflow spillways shall be designed to pass twice the 100 year storm and have one (1) 

foot of freeboard. 
 

2. The emergency overflow spillway shall be designed to have an overland flow path to convey flows to 
a designated drainageway or right-of-way, without encroaching onto residential lots. 

 
Emergency overflow spillways shall be constructed of grouted rip-rap buried a minimum of 12 inches. 

 
402.13 Minor and Major Drainage System 
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Subdivisions shall include the planning, designing, and implementation for both the minor and major drainage 
systems. The five (5) and 100 year respectively. 
 
A. Downstream Effects 

 
1. The downstream conveyance system shall be evaluated to ensure that it has sufficient capacity to 

accept design discharges without adverse backwater or downstream impacts such as flooding, 
erosion, and sediment deposition.  Each design must take into consideration travel path to the 
nearest designated major drainage facility (i.e. creek, river, etc…) 
 

1. Drainage easements may be required from all downstream property owners through which developed 
stormwater flows are conveyed between the proposed development and an approved drainageway. 

 
3. Runoff from private property should be directed to approved drainageways or public right-of-way.  

Adverse impacts on adjacent property due to storm or irrigation runoff should be avoided whenever 
possible.  Special procedures such as drainage swales or grading restrictions may be required to 
minimize impacts. 

 
4.    Easement Requirements 
 

The City requires dedicated drainage easements whenever surface or subsurface drainage from 
public property drains across private property, for detention ponds and for property within the 
floodplain.   

 
a) Storm sewer shall be installed in dedicated right-of-way or drainage easements, as determined 

by the Development Engineering Manager. The minimum width requirements for drainage 
easements are 20 feet or twice the depth of the pipe, whichever is greater.  The pipeline shall be 
centered in the easement and offset a minimum of five (5) feet from any property line.  In the 
event that two (2) or more utilities share the same easement, the minimum width for the 
easement shall be 30 feet, and for three (3) public utilities, the width shall be 40 feet, etc. 

 
b) Detention ponds both public and private shall be encompassed within a tract with a drainage 

easement granted over the tract. 
 
c) Floodplains shall be encompassed within a tract with a drainage easement granted over the 

tract. 
 
403  CONSTRUCTION SPECIFCATIONS 
 
403.1 Pipe Material 

 
A. Storm sewers within the City shall be constructed using the following material and meet the applicable 

standard as presented below: 
 

TABLE 400-4 
 

STORM SEWER STANDARDS 
 

Pipe Material Standard 

Reinforced Concrete (Class III) 
ASTM C-76/C-506/C-507/C-789/C-850 

or AASHTO M-170/M-206/M-207/M-
259/M-273 

High Density Polyethylene  
Polyvinyl Chloride Pipe 

AASHTO M-294/M-252 or ASTM F-
667ASTM F-679/F-794/F-1803/D-

3212/F-477 or AASHTO M-304 

 
 

B. Manholes; 
 
1. As depicted on detail 400-3. 
 
2. A locking ring and cover shall be installed on manholes located below the HGL of the major storm.   

 
a. Manholes located outside of the roadway section shall have McGard Fibershield locking lids or 

approved equal. 
   
b. For manholes located in the roadway section, the locking lids shall have McGard Intimidator man 

locks installed two (2) per manhole, model No. 11701, or approved equal. 
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403.2 Pipe Installation 

 
A. Refer to Detail 400-2 for pipe bedding requirements. 
 
D. High Density Polyethylene Pipe (HDPE) 
 

The Responsible Party’s shall provide calculations for all concrete head and end walls required due to the 
buoyancy of HDPE. 
 

403.3 As-Built Certification 
 
The Responsible Party shall provide a final detention pond volume certification, as constructed  topographic 
map of the detention pond, and the final release rates in accordance to drainage criteria. 

 
 
404  UNDERDRAINS 
 

A. Mains 
 
1. Underdrains are required to be installed in all residential subdivisions.  The underdrain main shall 

connect to the foundation drain system of every residence. 
 

2. Underdrains shall be installed for commercial and industrial subdivisions where they are 
recommended by the Geotechnical Engineer. 

 
3 The underdrain main shall be the responsibility of the Homeowners’ Association or the Business 

Owners’  Association and will not be owned or maintained by the City.   
 
4. Underdrain main shall be installed in accordance with the approved construction plans, prepared 

under the direction of a registered professional engineer. 
 

5, Underdrain main shall be a minimum of six (6) inches, and constructed of black HDPE.  
 

6. Underdrain pipes shall be placed in a trench approximately one (1) to one and one-half (1-1/2) feet 
below sanitary sewer main. 

 
7. Underdrain main  shall be provided with a minimum of 6 inch clean-outs..  Underdrain cleanouts will not 

be permitted in public storm or sanitary sewer manholes. 
 
8. If groundwater is present, underdrain pipe may be perforated in the lower quadrants and shall be 

contained within a geotextile fabric. 
 

9. The underdrain system shall discharge directly to the detention pond, and shall not discharge into any 
part of the storm or sanitary sewer system.   
 

B.  Services 
 

1. A minimum of four (4) inch HDPE pipe is required for underdrain services. Underdrain services  shall be 
black HDPE pipe, with cleanouts as appropriate,  
  

2. Underdrain services shall be the responsibility of the Owner. 
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SECTION 500 - STREET AND PARKING FACILITIES CONSTRUCTION 
 
501  GENERAL PROVISIONS 
 
501.1 Purpose 

 
This section contains minimum criteria to be met on newly designed and constructed public and private (open to 
general public) streets and parking lots in the City.  Roadway design shall meet or exceed these Standards and 
Specifications.  Policies and technical criteria not specifically addressed in this document shall follow the 
provisions of the American Association of State Highway and Transportation Officials (AASHTO), CDOT 
Standard Specifications for Road and Bridge Construction (CDOT S&S), Highway Capacity Manual, Manual on 
Uniform Traffic Control Devices (MUTCD), and the Colorado Department of Transportation's Standard Plans 
("M-Standards").  Improvements shall also be in conformance with the Development Code. 

 
502  DESIGN CRITERIA 
 
502.1 Geometric Cross Section 

 
A. Street cross sectional elements shall conform to the detail drawing as determined by the Development 

Engineering Manager.  Collector and arterial streets shall be constructed whenever the alignment of the 
proposed street is generally the same as the collector and arterial streets shown on the Comprehensive 
Plan, Transportation Plan, or whenever a traffic engineering analysis of the future traffic volumes indicates 
the need of a cross section greater than that of a local residential street.  These cross sections can be 
found in Details 500-1 through 500-4. 

 
B. Additional ROW may be required to satisfy other criteria contained in these Standards and Specifications.  

Areas outside the ROW shall be contour graded, compacted, and sloped, as required for proper drainage, 
soil stability, and maintenance accessibility. 

 
502.2 Curb Radii 

 
Curb radii criteria for various intersections are listed on Table 500-1: 

 
TABLE 500–1 

CURB RADII CRITERIA 
 

Classification Major Arterial Minor Arterial Collector Local 

Major Arterial 45 feet 45 feet 45 feet N/A 

Minor Arterial 45 feet 40 feet 35 feet N/A 

Collector 45 feet 35 feet 30 feet 25 feet 

Local N/A N/A 25 feet 20 feet 

 
502.3 Horizontal Alignment 

 
Streets shall intersect or connect to other streets at right angles, and intersections shall be constructed so that 
lanes are not offset through the intersection.  If a street approaching another street is at an oblique angle, then 
the design shall have the intersecting streets at right angles for 100 linear feet from the intersecting flowlines.  
Horizontal and vertical alignment and ROW limits shall be coordinated so as not to obstruct sight distance at 
intersections, in accordance with City Code. 

 
502.4 Street Design Criteria 

 
Street design criteria for various street types are listed on Table 500-2.  The requirements of the City of 
Thornton Development Code, the City Transportation Plan, and the City's Comprehensive Plan shall be 
adhered to. 
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TABLE 500-2 
STREET DESIGN CRITERIA 

 

Design Element 
Major 

Arterial 

Minor 
Arterial / 
Parkway 
Collector 

Major& Minor Collectors**** 
Local 

Streets  

Parking Lots 
& Private 
Streets 

Cross Section Refer to Details 500-1 through 500-4 N/A 

Street Light 
Spacing* 

150’ (+/- 50’) 150’ (+/- 50’) 200’ (+/- 40) 
200’ (+/- 

40’) 
 

Right & Left Turn 
Lanes*** 

Required at all accesses along arterials.  May be required at accesses along collectors but 
shall be determined at time of development by the Development Engineering Manager.  
Minimum dimensions: 150’ storage, 100’ taper, with the exception of arterial/arterial 
intersections which shall be  design to accommodate 200’ storage and 100’ taper.** 

Cross Slope 
without Super 

Elevation 
Maximum 4% - Minimum 2% 

Max 4% – Min 
1% 

Maximum Curb 
Line Grade Break 
without Vertical 

Curve 

1% at Curb Returns, 0.5% at Other Locations 1% 

Super Elevation 
Maximum 

4% 4% 4% N/A N/A 

 
Minimum Degree 

Curve 
 
 

7 
(820'R) 

8.5 
(675'R) 

                         Major                    
Minor 

 
 

 10                         22         
(575’ R)                 (260'R) 

38.2 
(150’ R) 

N/A 

Maximum Street 
Grade 

5% 5% 5%                       7% 7% 7% 

Minimum Street 
Grade 

0.75% 0.75% 0.75% 0.75% .75% 

Maximum Grade 
at Intersection 

2% for 400' 
2% for 
300' 

3% for                 4% for       
300’                    150' 

4% for 
50’ 

4% for 50% 
when 

approaching 
ROW 

Tangents 
between 

Horizontal 
Curves 

500' 400' 300’                    150' N/A N/A 

Design Speed 50 45 40                        35 30 N/A 

Posted Speed 45 40        35                           30     25 N/A 

K-Values 
Sag 

Crest 

 
96 
84 

 
79 
61 

 
64                       37 
44                       19 

 
37 

    19 
N/A 

 
*  A photometric design is required to be submitted for street lights. Spacing indicated is per same 
side of the roadway. 
 
**  Turn lanes shall be designed to have the larger of either the  95 %ile queue utilizing the long range 
future scenario as required in the Traffic Impact Analysis, or the requirements of Table 500-2.  Refer 
to Section 100 for all Traffic Impact Analysis requirements.  
 
***  Turn lanes should be avoided on curves. 
 
****  Major collector designation shall be utilized if there will be commercial development on both 
sides, or the roadway connects several developments. 
 

 
502.5 Cul-De-Sacs – Details 500-6 & 500-7  

 
A. Hammerhead cul-de-sacs, as shown in Detail 500-7, require approval of the Development Engineering 

Manager.  Lengths of cul-de-sacs are required to be no greater than 500 feet.   
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B. Surface drainage shall be directed toward the intersecting street, or if this is not reasonably practical, a 

drainage structure and 20 foot easement shall be provided at the end of the cul-de-sac. 
 
502.6 Requirements of Improvements Adjacent to Existing Roadways 

 
A. Where proposed street construction will widen existing roadways or add a right turn lane, then the 

following requirements shall apply: 
 
1. Existing cross slope of adjacent lanes shall be maintained.  Where this is not possible, the change in 

cross slope for the new lane shall not exceed 2.0%. 
 
2. The removal limits shall be sawcut in a clean straight line and shall not be in the traveled wheel path. 
 
3. The entire adjacent lane along the new improvements shall be roto-milled two (2) inches and 

overlayed with the final lift of the new improvements.  Geosynthetic fabric may be required at the joint 
to prevent the pavements from reflective cracking. 

 
4. A geotechnical investigation shall be conducted on all roadways adjacent to the development to 

evaluate the condition of the asphalt.  The investigation shall consist of borings or other suitable 
method of sampling, at spacing of no more than 250 feet unless otherwise accepted by the 
Development Engineering Manager.  The results of this investigation shall be submitted to the City for 
determination of what, if any, existing asphalt may be utilized to meet the requirements of the 
Developer’s Agreement. 

 
502.7 Off-Site Design 
 

A. The design grade, and existing ground at that design grade, of all roadways that dead end due to project 
phasing, subdivision boundaries, etc., shall be continued in the same plan and profile as the proposed 
design for at least three hundred feet (300') or to its intersection with an arterial roadway. 

 
B. If the off-site roadway adjacent to the proposed development is not fully improved, the Responsible Party  

is responsible for the design and construction of a transition for the safe conveyance of traffic from the 
improved section to the existing roadway.  The following formula shall be applied to the taper of lane 
change necessary for this transition: 

 
  For roadways with speeds less than 45 mph: 
 

L = WS2/60 
 
For roadways greater than or equal to 45 mph: 
 
L=WS 

 
 Where: 
 
  L = Length of Transition in Feed 
  W = Width of Offset in Feet 
  S = Posted Speed Limit 
 

C. Type 4 object markers shall be accompanied by a “future street extension” sign for the entire cross section 
of the roadways if it is planned for the street to be continued in the future. 
 

503  PAVEMENT DESIGN ANALYSIS 
 
503.1 General 

 
This subsection provides the basic criteria and design procedure for roadway pavements.  Recommended 
design methodologies for asphalt and Portland cement concrete are addressed and essentially follow the CDOT 
and AASHTO methodology.  Some standardization of criteria has been made in design procedures. 

 
503.2 Minimum Pavement Section 

 
The following table provides the minimum acceptable pavement sections for each roadway classification.  Final 
pavement designs shall be based on subgrade support test results. 
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TABLE 500-3 
MINIMUM ACCEPTABLE PAVEMENT SECTIONS 

 

Classification 

 Composite 
 

Asphalt 
Inches 

Section            
 

 Roadbase 
Inches 

Full Depth 
Asphalt 
Inches 

Portland 
Cement 

Concrete 
Inches 

1-Local,Private 
streets  

and parking lots 
4 6 5 6 

2-Collector 
A-Minor 
B-Major 

 
5 
5 

 
6 
7 

 
5 
6 

 
6 
7 

3-Minor Arterial 7 11 8 8 

4-Major Arterial 7 12 9 8 

5 – Emergency 
Access Only 

4 6 5 6 

 
 
503.3 Pavement Design Reports 

 
A. Prior to any roadway construction, the Responsible Party shall provide a pavement design report that 

recommends typical pavement structural sections based on the known site soil conditions.  The report 
shall consist of the following: 

 
B. The report shall be prepared by or under the supervision of and signed by a PE registered in the State of 

Colorado and shall include the following information: 
 
1. Vicinity map to locate the investigated area. 
 
2. Scaled drawings showing the location of borings. 
 
3. Scaled drawings showing the estimated extent of subgrade soil types and EDLA/ESAL for each 

street. 
 
4. Pavement design alternatives for each street on a scaled drawing. 
 
5. Tabular listing of sample designation, sample depth, Group Number, Liquid Limit, Plasticity Index, % 

passing the No. 200 sieve, Group Index, Unified and AASHTO Classification, and soil description.   
 
6. Proctor Compaction Curves. 
 
7. Subgrade support testing of each soil type used in the design. (see 503.6.(c)) 
 
8. Pavement design computer printouts or nomographs properly drawn to show soil support, 

EDLA/ESAL, and structural number. 
 
9. Design calculations.  Include for all phases of project. 
 
10. Design coefficient used for asphalt, base course, etc. 
 
11. A discussion regarding potential subgrade soil problems including, but not limited to: 

 
a. Heave or settlement prone soils, 
 
b. Frost susceptible soils, 
 
c. Ground water, 
 
d. Drainage considerations (surface and subsurface), 
 
e. Cold weather construction (if appropriate), and 
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f. Other factors, properties, or fill areas which could affect the design or performance of the 
pavement system. 

 
12. Recommendations to alleviate or mitigate the impact of problems discussed in item 11 above.  

 
503.4 Equivalent 18 Kip Daily Load Applications (EDLA) / Equivalent Single Axle Load (ESAL) 

 
The pavement design procedure in this chapter provides for a 20 year service life of pavement, given that 
normal maintenance is provided to keep the roadway surface in an acceptable condition.  EDLA/ESAL and 
design traffic number (DTN) are considered equivalent units based on 20 year design criteria and an 18 kip axle 
loading. Data is based on the EDLA/ESAL units for pavement loading repetitions.  EDLA/ESAL criteria for each 
roadway classification are given in Table 500-4. 

 
TABLE 500-4 

EDLA/ESAL Criteria 
 

CLASSIFICATION CLASS MODIFIER EDLAVALUES (1) ESALVALUES 

Local All Others 10 73,000 

Collector MinorMajor 
50 
75 

365,000 
547,500 

Minor Arterial All 465 3,394,500 

Major Arterial All 620 4,526,000 

 
Alternatively higher EDLA/ESAL values may be considered with justification provided by the Traffic 
Impact Study, proposed land uses, and traffic analysis that defines proportion of truck vehicles. 

 
503.5 Design Serviceability and Reliability 

 
TABLE 500-5 

SERVICEABILITY/RELIABILITY INDEX 
 

Roadway Classification SI R 

Arterials (minor, major) 2.5 90 

Collectors 
Major 
Minor 
Local 

 
2.5 
2.0 
2.0 

 
85 
85 
75 

 
503.6. Subgrade Investigation Requirements 

 
A. Field Investigation 

 
The geotechnical investigation shall consist of borings or other suitable method of sampling subgrade soils 
to a depth of at least five (5) feet below proposed subgrade elevation, with a 10 foot boring every third 
hole, at spacings of no more than 250 feet unless otherwise accepted by the Development Engineering 
Manager.  Samples shall be taken after grading is completed and the subgrade is rough cut. 

 
B. Classification Testing 

 
Each subgrade sample shall be tested to determine liquid limit, plastic limit, plasticity index and the %age 
passing the U.S. Standard No. 200 sieve.  Samples of sands and gravels may require gradation analysis 
for classification determination.  These data shall be determined using the following methods: 

 
Liquid Limit - AASHTO T 89 
Plastic Limit - AASHTO T 90 
% Passing No.200 - AASHTO T II 
Gradation - AASHTO T 27 

 
The results of these tests shall be used to calculate the AASHTO Classification and Group Index using 
AASHTO M 145. 
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C. Subgrade Support Testing 
 
1. Individual subgrade samples shall be tested to determine the subgrade support value using Hveem 

Stabilimeter (R-value), or California Bearing Ratio (CBR) and Unconfined Compressive Strength (Qu) 
testing, or direct measurement of resilient modulus of soil AASHTO T-307.  These values shall be 
used in the design of pavement sections in accordance with the procedures outlined below.  Tests 
shall be conducted in accordance with this procedure. 

 
2. R-Value Tests - Hveem Stabilimeter tests shall be conducted in accordance with AASHTO T 190.  

The design R-value shall be at 300 psi exudation pressure.  The reported data shall consist of: 
 
a. Dry density and moisture content for each sample. 
 
b. Expansion pressure for each sample. 
 
c. Exudation Pressure - corrected R-value curve showing the 300 psi design R-value. 

 
3. CBR Tests:  California Bearing Ratio Tests shall be conducted in accordance with AASHTO T193 

with the following modifications: 
 

a. Note 4 of AASHTO T193 shall not apply.  A 3-point CBR evaluation is required. 
 
b. The compaction method used for the CBR test shall be determined by the soil classification. 
 
c. Surcharge shall be calculated using a unit weight of 140 pcf for HMA and 135 pcf for ABC. 
 
d. The design CBR value shall be determined from the CBR dry density curve and shall be the 

CBR value at 95 % compaction. 
 
e. In addition to the values requested in AASHTO T193 Stress Penetration curves for each sample, 

a CBR dry density curve and Proctor compaction test results shall be reported. 
 
503.7  Pavement Design Procedures   

 
A. Flexible Pavements 

 
1. The following procedure should be used in determining the Structural Number (SN) of the pavement 

being designed: 
 

a. Determine roadway classification and corresponding EDLA/ESAL (Table 500-4) 
 
b. Determine the Serviceability Index (SI) of the roadway classification (Table 500-5) 
 
c. Determine the reliability (R) of the roadway classification (Table 500-5) 
 
d. Approved proper nomographs 
 
e. Determine the required structural number using AASHTO pavement design software or 

nomographs from AASHTO or CDOT along with soil support test results and EDLA/ESAL values 
previously determined.  If used, copies of the nomograph determinations must be included with 
the design submittal. 

 
f. Once the Structural Number (SN) has been determined, the design thicknesses of the pavement 

structure can be determined by the general equation: 
 

SN = a(1)D(1) + a(2)D(2) + a(3)D(3) + ... 
 
where 
 
A(1), Aa(2), Aa(3), Aa(n) = strength coefficients 
 
D(1),D(2),D(3),D(n) = thickness of pavement component sections 
 
The strength coefficients for various components of the pavement structure are given in Table 
500-6.  

 
g. The component thickness selected must meet two (2) conditions: 

 
i. Total thickness selected cannot be less than the minimum specified in Table 500-1 for the 

roadway classification. 
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ii. The base course thickness selected cannot exceed two and one-half (2.5) times the 

asphalt thickness selected in Table 500-3. 
 

h.  Pavement section calculations shall be rounded up to the next thickness one-half (½) -inch 
increment. 

 
i. The standard deviation for design of asphalt pavements shall be 0.44 
 
j. The design must reference any mitigation measures required when the subgrade contains 

swelling soils.  Design reports recommending alternative methods or materials to address 
swelling soils (i.e. base course, lime, cement, etc) must present the measures to be used to 
ensure adequate drainage of such layers and to maintain separation of the layers from the 
swelling soils.  Swell tests shall be conducted for samples with probable expansion (volume 
change estimate) greater than two (2)% based on actual tests.  Surcharge pressure shall be 150 
psf, or as specified by the Development Engineering Manager.   

 
k. Alternative methods and materials shall be approved specifically in writing by the Development 

Engineering Manager prior to any construction of the roadway.  With this approval, Table 500-6 
shall be utilized for appropriate strength coefficients.  Also, if approved in writing, minimum 
design requirements for composite sections can be found in Table 500-3. 

 
B. Rigid Pavement 

 
1. Rigid pavements are those that possess a high bending resistance and distribute loads over a large 

area of foundation soil.  Examples include Portland cement concrete pavement or Portland cement 
concrete surfaced with asphalt. Rigid pavement shall only be utilized as specifically authorized by the 
Development Engineering Manager. 

 
2. The design of rigid pavements is a function of support characteristics of the subgrade soil (R-value, 

CBR, or resilient modulus), traffic (EDLA/ESAL), and the strength of the concrete (working stress).  In 
comparison to the strength of the concrete slab, the structural contributions of underlying layers to the 
capacity of the pavement are relatively insignificant.  Therefore, the use of thick bases or subgrades 
under concrete pavement to achieve greater structural capacity is considered to be uneconomical 
and is not recommended. 
 

3. Use the following procedure to obtain required thickness: 
 

a. Determine roadway classification and corresponding EDLA/ESAL (Table 500-4). 
 
b. Determine design Serviceability Index (SI) of the roadway (Table 500-5). 
 
c. The working stress of the concrete (Ft) used in the design shall be 75% of that provided by third-

point beam loading, which shall have a minimum laboratory 28-day strength of 600 psi based on 
actual tests of materials to be used .   

 
d. The reliability factor for design of all concrete pavements shall be 90%. 
 
e. The standard deviation for design of concrete pavements shall be between 0.30 and 0.40. 
 
f. Determine the structural numbers using AASHTO pavement design software.  Nomographs of 

the AASHTO or CDOT parameters may be used instead.  If used, copies of the nomograph 
determinations must be included with the design submittal. 

 
f. Using EDLA/ESAL and working stress data, locate point on the pivot line; connect this point to 

the R-value or CBR value on the soil support scale to determine slab thickness. 
 
g. Use slab thickness from step f. (rounded upward to the nearest one-half (1/2) inch) or the 

minimum thickness from Table 500-5. 
 
h. For swelling soils (swell potential greater than two (2)%, under 200 psf surcharge pressure) 

concrete paving shall not be permitted without subgrade treatment. 
 
i. Pavement joint detail plans.  With rigid pavement designs, the construction plans shall include a 

joint pattern layout for each street, alley or intersection.  All joints and joint filling in rigid 
pavements shall be designed and detailed in accordance with the current CDOT M&S 
Standards. 
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TABLE 500-6 
STRENGTH COEFFICIENTS 

 

Pavement Component Strength Coefficients (Limiting Test Criteria) 

Conventional Materials   

Hot Mix Asphalt 0.44 (Rt 90+) 

Aggregate Base Course 0.14 (CBR 80+ or R 78+) 

Granular Subgrade Course 0.07 (CBR 15+ or R 50+) 

Recycled Asphalt/Concrete Pavement 
Subgrade Course 

0.07 (CBR 15+ or R 50+) 

Treated Materials   

Cement Treated Aggregate Base 0.23 (7 day 650-1000 psi) * 

Lime Treated Subgrade 0.14 (7 day, 160 psi, PI <6) * 

 
* 100 degree moist oven 

504  HOT MIX ASPHALT (HMA) 
 
504.1 General 

 
A. The intent of this section is to specify materials and methods to be used for the construction, overlaying, 

seal coating and pavement rejuvenating of streets, parking lots, walks, and other miscellaneous work 
requiring the use of aggregates.  The work covered shall include general requirements that are applicable 
to aggregate base course, bituminous base and pavements of the plant mix type, bituminous prime coat, 
bituminous tack coat, rejuvenating applications, and asphalt concrete overlay.  Workmanship and material 
shall be in accordance with requirements of these Standards and Specifications and in conformity with the 
lines, grades, depths, quantity requirements, and the typical cross section shown on the plans or as 
directed by the Development Engineering Manager. 

 
B. These specifications include general requirements applicable to all types of plant mixed hot mix asphalt 

(HMA). Also included are requirements for Stone Matrix Asphalt (SMA). Reference to HMA shall also 
mean SMA is Included. This work consists of one (1) or more courses of asphalt mixture constructed on a 
prepared foundation in accordance with specifications. The design intent is to provide pavement with 
adequate thickness and quality to provide a serviceable life of at least 20 years. It is also the intent to 
provide construction in accordance with these specifications with a high standard of practice. This item 
shall include all labor, equipment, and materials to manufacture, place and compact asphaltic concrete for 
pavement purposes. 

 
C. TEST PROCEDURE DEFINITIONS 

 
1. CP-##  Colorado Department of Transportation: Field Materials Manual  (Colorado 

Testing Procedures) 
 

2.  ASTM   American Society for Testing & Materials 
 

3.  AASHTO   American Association of State Highway & Transportation Officials 
 

4. CP-L ####  Colorado Department of Transportation: Laboratory Manual of Test Procedures  
(Lab Testing Procedures) 

 
D. When references to both an AASHTO and  either a CP or CP-L and test procedure are given, CP or CP-L 

shall be used, unless the Development Engineering Manager has stipulated to ONLY use and require 
AASHTO test procedures 

 
504.2 Materials 

 
A. Pavement shall be hot mix asphalt plant mix type unless otherwise approved in writing by the Development 

Engineering Manager.  Materials and construction shall be in accordance with the CDOT S&S, Section 
403, and the following requirements: 

 
1. The hot mix asphalt shall be composed of a mixture of aggregate, filler, hydrated lime and asphalt 

binder. Some mixes may require polymer modified asphalt binder. Some mixes may allow up to 20% 
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reclaimed asphalt pavement (RAP) as approved by the Development Engineering Manager. All RAP 
introduced shall meet the requirements of section 504.2 F. Stone Mastic Asphalt (SMA) mixtures are 
to be used in the top lift only, and are required at intersections per Detail 500-16.  

 
2. Experimental materials such as Warm Mix Asphalt shall be approached as a variance and is subject 

to the approval of the Development Engineering Manager. 
 
NOTE: SMA specifications are adapted from the CDOT S&S and incorporated throughout other sections of 

this specification. 
 
B. Aggregate 

 
Aggregates for HMA shall be of uniform quality, composed of clean, hard, durable particles of crushed 
stone, crushed gravel, or crushed slag. Excess of fine material shall be wasted before crushing. The 
material shall not contain clay balls, vegetable matter, or other deleterious substances and shall meet the 
following requirements: 
 

TABLE 500-7 
AGGREGATE PROPERTIES 

 
1. Reclaimed Asphalt Pavement material (RAP) shall be used only where specifically allowed and shall 

be of uniform quality and gradation with a maximum size no greater than the nominal aggregate size 
of the mix. Mixes shall not contain more than 25% RAP.  

 
2. The Proposed Design Job Mix Formula (PDJMF) gradation shall be wholly within the control point 

gradation range set forth in the following applicable Table 500-7 for dense graded mix designs or 
Table 500-8 for Stone Matrix Asphalt (SMA). The Allowable Job Mix Formula (AJMF) gradation for 
production shall be the PDJMF gradation with the tolerances of section 504.14 B. applied. The 
PDJMF and the final AJMF gradation for production shall report all sieve sizes listed in the applicable 
Table 500-7 or Table 500-8. 

 
3. Mineral filler for the Stone Matrix Asphalt pavement shall be limestone dust and shall meet the 

requirements of this subsection and have a maximum Plasticity Index (AASHTO T90) of four (4)%.  
 
4. The Responsible Party shall submit hydrometer analysis (AASHTO T88) for the gradation of mineral 

filler used in the SMA mixture. 

Aggregate Test Property 
Coarse: 
 Retained on #4 

Fine: 
Passing the #4 

Fine Aggregate Angularity, CP-L 5113 Method A or 
AASHTO T 304 
Note: Fine aggregate angularity does not apply to RAP 
aggregates 

 45% Min 

Two Fractured Faces, CP-45 or  
ASTM D 5821 
SG Mixtures 
Top and Middle Lifts 
Bottom Lifts 
SMA Mixtures 

 
90% Min. 
80% Min. 
70% Min. 
100% required 

 

LA Abrasion, AASHTO T 96  45% Max.  

Flat and Elongated (Ratio 5:1) %,  
AASHTO M 283  

10% Max.  

Adherent Coating (Dry Sieving)  
ASTM D 5711  

0.5% Max.  

Sand Equivalent. AASHTO-T 176   45% Min. 

Micro Deval CP-L 4211 or AASHTO T 327 18% Max 
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TABLE 500-8 
DENSE GRADED HMA GRADATION RANGE  

(% by Weight Passing Square Mesh Sieves, CP-31, AASHTO T 11 & T 27) 
 

Mixture 
Grading 

SX (1/2” nominal) S (3/4” nominal) SG (1” nominal) 

Sieve Size Control Points Caution Zone* 
Control 
Points 

Caution 
Zone* 

Control 
Points 

Caution 
Zone* 

11/2"     100  

1"   100  90-100  

3/4" 100  90-100  @  

1/2" 90-100  @  @  

3/8" @  @  @  

#4 @  @  @ 39.5 

#8 28-58 39.1 23-49 34.6 19-45 26.8-30.8 

#16 @ 25.6-31.6 @ 22.3-28.3 @ 18.1-24.1 

#30 @ 19.1-23.1 @ 16.7-20.7 @ 13.6-17.6 

#50 @ 15.5 @ 13.7 @ 11.4 

#200** 2.0-8.0  2.0-7.0  1.0-7.0  

 
* The caution zone is a guideline only. It is recommended that mix design gradations go above the caution zone 

boundaries, on the "fine" side.  
** These limits shall include the required one (1)% of lime by weight.  
@  These sieve sizes used only to determine the final Allowable Job Mix Formula (JMF) in accordance with Section 500.  

 
TABLE 500-9 

SMA AGGREGATE GRADATION RANGE PROPERTIES 
(% by Weight Passing Square Mesh Sieves, CP-31, AASHTO T 11 & T 27) 

(Ref: CDOT Table 703-5) 
 

Sieve Size 

Stone Mastic Grading Designation 
(% by Weight Passing Square Mesh Sieves) 

#4 Nominal 3/8” Nominal ½” Nominal ¾” Nominal 

1"    100 

3/4"   100 90-100 

1/2" 100 100 90-100 50-88 

3/8" 100 90-100 50-80 25-60 

#4 90-100 26-60 20-35 20-28 

#8 28-65 20-28 16-24 16-24 

#16 22-36    

#30 18-28 12-18 12-18 12-18 

#50 15-22 10-15   

#200 12-15 8-12 8-11 8-11 
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C. Performance Graded Asphalt Binders  
 

1. The Responsible Party shall provide to the Development Engineering Manager acceptable 
'Certifications of Compliance' of each applicable asphalt binder grade from the supplier. Upon non-
conformance with the specifications, the asphalt binder may be rejected as directed by the 
Development Engineering Manager. When production begins, the Responsible Party shall, upon 
request, provide to the Development Engineering Manager a one (1) quart can of each specified 
asphalt binder. Additionally, when requested, the Responsible Party shall provide the refinery test 
results that pertain to the asphalt binders used during production.  

 
2. Asphalt binder shall meet the requirements of the Superpave Performance-Graded Binders (PG) as 

presented in Table 500-10 below.  
 

TABLE 500-10 
PROPERTIES OF PERFORMANCE GRADED BINDERS 

 

Usage for each Binder Grade PG 58-28 PG 64-22 PG 76-28 

Traffic Loading, Total 18 kip ESALs Over Design 
Life 
 (Usually 20 Years)*** 

Low Volume 
(0-100,000)  

100,000 to  
<10.0 Million 

3.0 Million to 
<10 Million 

Superpave Compactor Design gyrations 
Recommended Usage  

Ndesign = 50 
 

Ndesign = 75 
 

Ndesign = 100 

Property of Binder Grade PG 58-28 PG 64-22 PG 76-28 

Flash Point Temperature, ºC, AASHTO T 48  230 Min. 230 Min. 230 Min. 

Viscosity at 135 ºC, Pas,  
ASTM D 4402  

3 Max. 3 Max. 3 Max. 

Dynamic Shear, Temperature ºC, where C/Sin δ 
@ 10 rad/sec. ≥ 1.00 Kpa,  
AASHTO TP 5  

58 º C 64 º C 76 º C 

Rolling Thin Film Oven Residue Properties, AASHTO T 240 

Mass Loss, %, AASHTO T 240  1.00 Max. 1.00 Max. 1.00 Max. 

Dynamic Shear, Temperature ºC, where G/Sin δ 
@ 10 rad/sec. ≥ 2.20 Kpa,  
AASHTO TP 5  

58 º C 64 º C 76 º C 

Elastic Recovery1, 25°C, % Min.*  N/A N/A 50 Min. 

Pressure Aging Vessel Residue Properties, Aging Temperature 100 ºC AASHTO PP1 

Dynamic Shear, Temperature ºC, where G*/Sin δ 
@ 10 rad/sec. ≤ 5,000 Kpa,  
AASHTO TP 5  

19 º C 25 º C 28 º C 

Creep Stiffness, @ 60 sec. Test Temperature in 
ºC,  
AASHTO TP 1  

-18 º C -12 º C -18 º C 

S, Mpa, AASHTO TP 1  300 Max. 300 Max. 300 Max. 

m-value, AASHTO TP 1  0.300 Min. 0.300 Min. 0.300 Min. 

**Direct Tension Temperature in ºC, @ 1.0 
mm/min., Where Failure Strain >1.0%,  
AASHTO TP 3  

-18  º C -12 º C -18 º C 

 
*  Elastic Recovery by Task Force 31, Appendix B Method. 
**  Direct tension measurements are required when needed to show conformance to AASHTO MP.1.  
***  Development Engineering Manager is to determine PG Binder. 
***  Use PG Binder 76-28 for all Major Arterial surface course. 



CITY OF THORNTON – Standards and Specifications Revised:   October 2012 

 500-12 

D. Additives – Hydrated Lime.   
 
Lime shall be added at the rate of one (1)% by dry weight of the aggregate and shall be included in the 
amount of material passing the No. 200 sieve. Hydrated lime for aggregate pretreatment shall conform to 
the requirements of ASTM C 207, Type N. In addition, the residue retained on a 200-mesh sieve shall not 
exceed 10% when determined in accordance with ASTM C 110. Drying of the test residue in an 
atmosphere free from carbon dioxide will not be required.  

 
E.  Tack Coat  

 
When tack coat is specified on the plans or required by the Development Engineering Manager, the 
materials and construction shall be in accordance with the requirements of the CDOT S&S, Section 702.  
The emulsified asphalt, for Tack Coat shall be CSS-1h or SS-1h and conform to AASHTO M208 or M140.   

 
F.  Reclaimed Asphalt Pavement 

 
1. Reclaimed Asphalt Pavement (RAP) may be allowed in the HMA mixture by the Development 

Engineering Manager. It shall be of uniform quality and gradation with a maximum size particle no 
greater than the maximum size allowed in the HMA mixture. HMA mixtures containing RAP shall 
meet the same gradation requirements as a virgin HMA mix. The Development Engineering Manager 
may allow mixtures with a maximum of 25% RAP of any HMA pavement.  RAP is not allowed in 
Stone Mastic Asphalt Mixtures, except by agreement by the Development Engineering Manager. 

 
2. The reclaimed asphalt pavement shall meet all the requirements for HMA pavement, as contained 

herein. The Responsible Party shall have an approved mix design for the amount of RAP to be used 
prior to placement. 

 
3. The Development Engineering Manager may require the Responsible Party to maintain separate 

stockpiles for each type of RAP material. All processed material shall be free of foreign materials and 
segregation shall be minimized. Any RAP material that cannot be readily broken down in the mixing 
process, and/or affects the paving operation, shall be processed prior to mixing with the virgin 
material.  

 
4. Fine Aggregate Angularity requirements shall not apply to any RAP aggregate. The RAP will not 

contain clay balls, vegetable matter, or other deleterious substances. 
 
5. Verification testing for asphalt content and gradation will be performed on RAP at the frequencies 

listed in section 504.2 G, below. The Development Engineering Manager may request the mix 
supplier’s testing results on RAP at any time. In addition, the mixture shall be tested for properties as 
listed in Table 500-10   

 
6. When the use of RAP is allowed, the following additional conditions shall apply: 

 
a) The processed RAP must be 100% passing the one and one-fourth inch (1¼) inch sieve.  The 

aggregate obtained from the processed RAP shall be 100% passing the one (1) inch sieve. The 
aggregate and binder obtained from the processed RAP shall be uniform in all the measured 
parameters in accordance with the following schedule: 

 
TABLE 500-11 

RAP AGGREGATE UNIFORMITY TOLERANCES 
 

Element Uniformity* 

Binder Content 0.5 

% Passing ¾” 4.0 

% Passing ½” 4.0 

% Passing 3/8” 4.0 

%Passing #4 4.0 

% Passing #8 4.0 

% Passing #30 3.0 

% Passing #200 1.5 

 
* Uniformity is the Maximum allowable Standard Deviation of test results of processed RAP. 

 
b.  The Responsible Party shall have an approved RAP Quality Control (QC) Plan that details how 

the RAP will be processed and controlled.  The QC plan must address the following: 
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i. RAP Processing Techniques.  This requires a schematic diagram and narrative that 
explains the processing (crushing, screening, and rejecting) and stockpile operation 
for normal plant operation or a specific project. 

 
ii. Control of RAP Asphalt Binder Content: - Minimum Testing Frequency: 1/1,000 tons of 

processed RAP material (minimum 3 tests) for recent production of the mix type. 
 

iii. Control of RAP Gradation (CP31 or AASHTO T-30): Minimum Testing Frequency: 
1/1,000 tons of processed RAP material (minimum 3 tests) for recent production of the 
mix type. 

 
iv. Process Control Charts shall be maintained for binder content and each screen listed, 

during addition of any RAP material to the stockpile.  The Responsible Party shall 
maintain separate control charts for each RAP stockpile.  The control charts shall be 
displayed and shall be made available to the Development Engineering Manager upon 
request.  

 
G.  Example of RAP QUALITY CONTROL PLAN  

 
1. Initial quality control of the reclaimed asphalt pavement shall be performed prior to and during 

crushing. Material for reclamation shall be separated by quality and source before being accepted for 
processing. Reclaimed asphalt must be free of concrete, dirt and organic materials. These stockpiles 
shall be built from the ground up, completely mixing all loads as they come in. 

 
2.  Crushing of the reclaimed asphalt pavement shall be accomplished by means of a cone crusher and 

a screen deck. Oversize material shall be rejected on a three-fourths (¾) inch scalping material, 
which reprocesses the material through the cone additional times. The processed material shall be 
stockpiled at the crushing facility and kept in separate piles and separate from other products to 
prevent intermingling of products, as well as the feed bins to prevent intermingling of the aggregates. 

 
3. The reclaimed asphalt pavement material shall be sampled during the crushing operations according 

to AASHTO T 2 at frequencies greater than 1/1000 tons and tested for gradation and asphalt content 
in accordance with AASHTO T 27 AND T11, and AASHTO T 308. Testing shall be done randomly on 
a daily basis to ensure conformance to specifications.  

 
4.  The reclaimed asphalt pavement material at the asphalt plant shall be again sampled and tested 

according to the appropriate procedures to ensure that the asphalt content and gradation meet 
specifications and represent initial quality control data. Once data is collected, a statistical analysis 
shall be performed to determine the blend for the asphalt mixture design. This analysis shall be 
provided with the Asphalt Mixture Design submittal. The RAP will meet the Uniformity Specification of 
Table 500-11 above. 

 
5.  The RAP system at the asphalt plant consists of a feed bin with a variable speed motor controlled by 

the plant computer, which ensures the proper quantity of RAP material called for by the mix design. 
Material is delivered to the asphalt-mixing chamber of the asphalt plant by means of conveyor belts. 
The RAP material falls from one conveyor to another through a shaker screen that serves to break up 
any RAP material that has recompacted. Any oversize material shall be rejected at the shaker screen. 
While in production, the front-end loader shall works the full face of the stockpile, to ensure a 
representative batch is being produced. 

 
6. Prior to starting a project and at any other time necessary, the RAP feed system shall be calibrated 

by placing an amount of RAP measured by certified external scales into the feed bin. That measured 
material is fed from the RAP bin across the belt scales. The weights are compared and, if outside of 
accepted tolerances for the blending system, adjustments are made by the plant-blending computer. 
This process is the same for all other components of the mix design. 

 
504.3 Mix Design and Plant Produced Mixture Requirements   

 
The mix design materials shall be those listed in Section 504.3 and used for the project. No substitutions are 
allowed during production, unless approved by the Development Engineering Manager.  
 
The Responsible Party shall indicate on Detail 500-19 the project specific criteria concerning mix design 
method, traffic level, asphalt binder type, mixture grading, and maximum amount of RAP allowed. This 
information shall be provided on Detail 500-19, or other construction documents.  
 
Grading SG (1-inch nominal aggregate) shall only be designed using the 150 mm Superpave molds.  Hveem 
Stability and Lottman test are not required for Grading SG mixtures.  Grading S and SX shall be designed using 
100 mm Superpave molds.  
 
A. Superpave Mixture Design Method 
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1. The Responsible Party shall submit a Proposed Design Job Mix Formula (PDJMF) for each mixture 

required by the Contract. The mixture design shall be determined using AASHTO T-312 or Colorado 
Procedure CP-L 5115 for the Superpave Method of Mixture Design. Guidance is provided in 
"Superpave Level 1 Mix Design" SP-2 published by the Asphalt Institute. Mixture design and field 
control testing shall meet the following requirements of Table 500-12 for Dense Graded HMA. 

 
2. Mixture design and field control testing of SMA shall meet the following requirements of Table 500-12. 

 
TABLE 500-12 

SUPERPAVE MIXTURE PROPERTIES FOR DENSE GRADED HMA 
 

Property or Test Traffic Levels (ESALs) 

Traffic Loading, Total 18 kip ESALs Over 
Design Life (Usually 20 Years) 

Low  
(0-100,000)  

Medium 
(100,000 to  
<3.0 Million) 

High 
(3.0 Million to 
<30 Million) 

Design gyrations, N design  
(Air Void: 3.5% to 4.5%)  
(See Note 1,2) 

50 75 100 

Air Voids in Total Mix ( VTM) CPL 5115 or 
AASHTO T 312 

(See Note 1) (See Note 1) (See Note 1) 

Hveem Stability  
CP-L 5106 or AASHTO T 246  
(Grading S & SX only)  
(See Note 3) 

N/A 28 Min. 30 Min. 

Voids Filled with Asphalt (VFA),  
MS-2 

70-80 65-78 65-75 

Lottman, Tensile Strength Ratio, % 
Retained, 
 CP-L 5109 or  
AASHTO T 283, Method B 

80 Min. 80 Min. 80 Min. 

Lottman, CP-L 5109 or 
AASHTO T 283  
Dry Tensile Strength, psi 

30 Min. 30 Min. 30 Min. 

VMA %. CP-48 or 
AASHTO PP 19  
(See notes 2,3,4) 

Minimum VMA criteria applies to the mix design only (Table 
500-7). The minimum VMA criteria shall be linearly 
interpolated based on actual air voids. See 504.14 B for 
production tolerances 

 
Note 1:  Select the target Job Mix Optimum Binder Content for HMA gradings as close to 4.0% air voids 

as possible (3.5% to 4.5% air voids). VTM is also referred to as Pax in CPL 5115, and  %Gmmx 
in T 312  

Note 2:  Maximum Theoretical Specific Gravity of mix by CP-51 or AASHTO T 209. 
Note 3: Refer to Section 504.13 B for production tolerances. 
Note 4:  VMA shall be based on tests of the Bulk Specific Gravity of the Compacted Mix (CP-L 5103 or 

AASHTO T 166) and Aggregate (AASHTO T 84 & T 85), and calculated according to CP-48 or 
AASHTO PP 19. All mixes shall meet the minimum VMA specified in Table 500-14, below. 
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TABLE 500-13 
SUPERPAVE MIXTURE PROPERTIES FOR OPEN GRADED SMA 

 

Property Test Method Value for SMA 

Lab compaction (Revolutions)  
N Design 

CPL 5115 or AASHTO T 312 100 

Air Voids, % at: N Design 

(See Note 1) 
AASHTO T 312 3.0 – 4.0 

Hveem Stability CP-L 5106 or AASHTO T 246 30 Min. 

Accelerated Moisture Susceptibility, 
tensile strength 
Ratio, (Lottman) 

CPL 5109 or AASHTO T 283, 
Method B 

80 Min. 

Dry Split Tensile Strength, psi 
CPL 5109 or AASHTO T 283, 

Method B 
30 Min. 

Grade of Asphalt Binder n/a PG 76-28 

Voids in the Mineral Aggregate 
(VMA) %, minimum (see note 2) 

CP 48 or 
AASHTO PP 19 

17 

Draindown at Production 
Temperature 

AASHTO T 305 0.3 maximum 

% VCAMIX 

(See Note 3) 
AASHTO PP 41-02 

Less than VCADRC
  

(See Note 4) 

 
General Note: Copies of AASHTO PP 41-02 and MP 8-02 (for designing SMA mixes) can be obtained 

from the CDOT Region Materials or the Development Engineering Manager. 
 
Note 1:  Select the target Job Mix Optimum Binder Content for SMA grading at 3.0% to 4.0% air 

voids. 
 
Note 2:  VMA shall be based on tests of the Bulk Specific Gravity of the Compacted Mix (CP-L 5103 

or AASHTO T-166) and Aggregate (AASHTO T 84 & T 85), and calculated according to 
CP-48 or AASHTO PP 19. All mixes shall meet the minimum VMA specified in Table 500-
14, below. 

 
TABLE 500-14 

MINIMUM VOIDS IN MINERAL AGGREGATE (VMA) for Dense Graded HMA & Open Graded SMA, % 
 

Nominal  Maximum* 
Particle  Size 

Air Voids ** 

3.5% 4.0% 4.5% 

1" 12.2 12.7 13.2 

¾" 13.2 13.7 14.2 

½" 14.2 14.7 15.2 

SMA 17.0 17.0 17.0 

 
* Nominal Maximum Particle Size is defined as one (1) sieve size larger than the first sieve to retain 

more than 10%, but shall not exceed the 100% passing size. The Nominal Maximum Particle Size 
can vary during mix production even when the 100% passing size is constant.  

 
** Minimum VMA criteria apply to the mix design only. The minimum VMA criteria shall be linearly 

interpolated based on actual air voids.  See Section 504.14 for tolerances. 
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504.4 Mix Design Submittals  
 
A.  General Requirements  

 
1. The Responsible Party shall submit all mixture designs, Certificates of Compliance, and laboratory 

data to the Development Engineering Manager for approval at least seven (7) calendar days before 
construction is to begin. The mix design (Proposed Design Job Mix) must be approved by the 
Development Engineering Manager prior to the start of construction.  
 

2. Mixture designs shall be performed in a materials laboratory under the direct supervision of and shall 
be stamped and signed by a Professional Engineer licensed in the State of Colorado and practicing in 
this field. In addition, the Responsible Party shall submit, as part of the mixture design, laboratory 
data documents to verify the following:  

 
a. Source of materials.  
 
b. Gradation, specific gravity, source and description of individual aggregates and the final blend.  
 
c. Aggregate physical properties.  
 
d. Source and Grade of the Performance Graded Binder (PG Binder).  
 
e. Proposed Design Job Mix: aggregate and additive blending, final gradation shown on 0.45 

power graph, optimum asphalt content.  
 
f. Mixing and compaction temperatures used.  
 
g. Mixture properties determined at a minimum of four (4) asphalt contents and interpolated at 

optimum and graphs showing mixture properties versus asphalt content.  
 

3. Development Engineering Manager approval of any mix design for HMA or SMA must be given prior 
to placement, 
 

4. The Development Engineering Manager reserves the right to verify the Responsible Party's mix 
design for each hot mix asphalt grading utilizing materials actually produced and stockpiled. If 
requested, the Responsible Party shall provide, at no cost, a sufficient quantity of each aggregate, 
mineral filler, RAP, and additive for the required laboratory tests, by the Development Engineering 
Manager. The Development Engineering Manager may request a Certificate of Conformance or 
Certificate of Compliance at any time on any material used. The Development Engineering Manager 
may request the mix supplier’s testing results on RAP at any time. 

 
B.  Change in Source or Grade  

 
Should a change in the source of Lime occur, or more than one temperature grade change on either the 
high or low end of Performance Graded Asphalt Binders - (PG Binder) occur, a one point verification test 
(at optimum asphalt content) of the mix must be performed to verify that the applicable criteria shown on 
Table 500-12 (Dense Graded HMA)) or Table 500-13 (SMA), and Table 500-14 (VMA), is still met. If this 
testing shows noncompliance, a new Design Job Mix will be established and approved by the 
Development Engineering Manager before the new Performance Graded Asphalt Binders (PG Binder) or 
Lime source is used. Any change in aggregate type or source will require a new mix design. The one point 
verification test may be performed on lab mixed samples or on plant mixed samples  

 
C. Mix Production Verification  

 
Production verification shall occur prior to the start of the project. The production verification shall be 
performed by LABCAT Level C certified technicians with current Certification to verify the volumetric 
properties of the mix. If the mix has been produced for another project within the last 90 days, data from 
that project can be submitted for this verification. Volumetric properties of the mix verification testing shall 
be within the following tolerances compared to the Proposed Design Job Mix. The mix verification test 
reports shall be submitted to the Development Engineering Manager prior to mix placement.  
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TABLE 500-15 
MIX DESIGN VERIFICATION TOLERANCES 

 

Air Voids  +/- 1.2%  

VMA  +/- 1.2%  

Asphalt Binder Content  +/-0.3%  

Stability  Applicable minimum  

 
The tolerances in this table are for mix design verification only. 

See section 504.13 for production tolerances.  
 
D. Pre-paving Meeting  

 
1. Development Engineering Manager may require a pre-paving meeting of all parties involved in 

supply, haul, laydown inspection, quality control and quality acceptance of HMA. Areas of 
responsibility and contact names and numbers should be shared. A construction (joint) plan will be 
submitted at the pre-paving meeting, see Section 504.9 and 504.10 for joint requirements.  
 

2. A minimum of two (2) weeks prior to the proposed use of any Stone Matrix Asphalt pavement on the 
project, a pre-paving conference will be conducted.  Prior to that time, the Responsible Party shall 
submit to the Development Engineering Manager, a mix design meeting the appropriate specification 
requirements for the items in Table 500-13. 

 
504.5 HMA Equipment 

 
A. Mixing Plant  

 
1. The mixing plant shall be capable of producing a uniform material, have adequate capacity, and be 

maintained in good mechanical condition. Defective parts shall be replaced or repaired immediately if 
they adversely affect the proper functioning of the plant or plant units, or adversely affect the quality 
of the HMA.  
 

2. Dust, smoke, or other contaminants shall be controlled at the plant site to meet all air quality 
requirements in the "Colorado Air Quality Control Act," Title 25, Article 7, CRS and regulations 
promulgated there under.  
 

3. Acceptable safety equipment, approved by the Development Engineering Manager, shall be provided 
by the Responsible Party to accommodate sampling and testing.  

 
B. Hauling Equipment  

 
Trucks used for hauling HMA material shall have tight, clean, smooth beds, or functional and maintained 
conveyor belt bottom that is thinly coated with a minimum amount of paraffin oil, lime solution, or other 
approved release agent. Petroleum distillates such as kerosene or fuel oil will not be permitted. Each truck 
shall have a cover of canvas or other suitable material to protect the mixture from the weather and 
excessive temperature loss or cooled layers of mix in truck as covered in 504.6 C.  Hauling, later in this 
specification.  

 
C. Bituminous Pavers  

 
1. Self-propelled pavers shall be provided for full lane width paving capable of spreading and finishing 

the HMA, material in full lane widths applicable to the typical section and thicknesses shown in the 
Contract and shall be equipped with: 

 
a. Anti-segregation devices. 
 
b. A vibratory screed assembly capable of being heated.  
 

2. Pavers used for shoulders, patching and similar construction, not requiring fine grade control, shall be 
capable of spreading and finishing courses of HMA material in widths shown in the Contract without 
segregation.  
 

3. The paver’s receiving hopper shall have sufficient capacity for a uniform spreading operation and 
shall have an automatic distribution system that will place and spread the mixture uniformly in front of 
the screed.  
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4. The paver shall be capable of operating at forward speeds consistent with uniform and continuous 

laying of the mixture. Stop and go operations of the paver shall be avoided. The screed or strike-off 
assembly shall produce the specified finished surface without tearing, shoving, or gouging the 
mixture. Self-propelled pavers shall be equipped with automatic screed controls with sensors capable 
of sensing grade from an outside reference line, and maintaining the screed at the specified 
longitudinal grade and transverse slope. The sensors may be contact or non-contact type devises. 
The sensor shall be constructed to operate from either or both sides of the paver and shall be 
capable of working with the following devices when they are required for the situation:  

 
a. Grade control device at least 30 feet in length. 
 
b. Joint matching device. 
 
c. Adequate length of control line and stakes, if no other type of geometric control is present. 
 
d. A straight edge at least 10 feet in length will be available to verify the crown on the screed, at the 

request of the Development Engineering Manager. 
 

5. The controls shall be capable of maintaining the screed at the specified transverse slope within plus 
or minus 0.1 %. Automatic mode should be used where possible. If the automatic controls fail or 
malfunction, the equipment may be operated manually for the remainder of the normal working day, 
provided specified results are obtained.  
 

6. If the Responsible Party fails to obtain and maintain the specified surface tolerances, the paving 
operations shall be suspended until satisfactory corrections, repairs, or equipment replacements are 
made.  
 

7. Placement of HMA on a waterproofed bridge deck shall be accomplished with equipment that will not 
damage the membrane or protective covering. 

 
504.6 Manufacture 

 
A. Preparation of Aggregates 

 
1. Heating and drying of the aggregates shall be accomplished without damaging the aggregate. 

Hydrated lime shall be added to achieve complete and uniform coating of the aggregate, in 
accordance with one of the following methods:  

 
a. Lime Slurry Added to Aggregate: The hydrated lime shall be added to the aggregate in the form 

of slurry and then thoroughly mixed in an approved pugmill. The slurry shall contain a minimum 
of 70% water by weight.  
 

b. Dry Lime Added to Wet Aggregate: The dry hydrated lime shall be added to wet aggregate (a 
minimum of three (3)% above saturated surface dry) and then thoroughly mixed in an approved 
pug mill.  

 
2. The lime-aggregate mixture may be fed directly into the hot plant after mixing or it may be stockpiled 

for not more than 90 days before introduction into the plant for mixing with the asphalt binder. The 
hydrated lime may be added to different sized aggregates and stockpiled by adding 75% of the lime 
to the aggregate passing the No.4 sieve and 25% to the aggregate retained on the No. 4 sieve. 

 
3. A minimum of one (1)% hydrated lime by weight of the combined aggregate shall be added to the 

aggregate for all Dense Graded and Open Graded Stone Matrix Asphalt mixtures. 
 
B. Mixing 

 
1. The dried aggregates and asphalt binder shall be combined in the mixer in the quantities required to 

meet the design job mix. The materials shall be mixed until the aggregate is completely and uniformly 
coated, and the asphalt binder is uniformly distributed throughout the aggregate, Baghouse fines shall 
be fed back to the mixing plant in a uniform and continuous manner to maintain uniformity in the 
mixture. The Baghouse, fines feeder, auger, and related equipment, shall be in good working 
condition and operated in accordance with manufacturer's recommendation. If the Development 
Engineering Manager determines that non-uniform operation of the equipment is detrimental to the 
mixture, it may suspend all paving operations until the Responsible Party takes appropriate action.  
 

2. The minimum temperature of the mixture when discharged from the mixer shall be as shown in the 
following table:  
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TABLE 500-16 

MIXTURE DISCHARGE TEMPERATURES 
 

Asphalt Grade 
Minimum Discharge 

Temperature 
Maximum Discharge 

Temperature 

PG 58-28 275º F 310º F 

PG 64-22 290º F 325º F 

PG 76-28* 318º F 326º F 

 
* Contractor or Binder supplier must supply production temperature as required by their product 
 

3. The Responsible Party may provide refinery information that recommends revised discharge 
temperatures depending on the base binder grade or source being used. HMA mix shall be produced 
at the lowest temperature within the specified temperature range that produces a workable mix and 
provides for uniform coating of aggregates (95 % minimum in accordance with AASHTO T 195), and 
that allows the required compaction to be achieved.  
 

4. HMA mix may be stored provided that any and all characteristics of the mixture are not altered by 
such storage. If storing or holding of the mixture causes segregation, excessive heat loss, or 
adversely affects the quality of the finished product, corrective action shall be taken. Unsuitable 
mixture shall be disposed of at the Responsible Party's expense.  
 

5. When placing hot mix asphalt over bridge decks covered by waterproofing membrane, the minimum 
temperature of the mixture, when rolling operations begin, shall be 250° F. The job mix temperature 
may be increased up to 30° F to obtain this temperature.  
 

6. The mineral filler for SMA shall be stored in a separate silo and added automatically in the correct 
proportion.  The mineral filler addition equipment shall be electronically or mechanically interlocked to 
the aggregate feed sensors so that the proper amount of mineral filler is added whenever SMA is 
produced.  
 

7. The SMA mineral filler shall be added at the same point the asphalt binder is added to the aggregate.  
 
C.  Hauling 

 
Each truck shall use full covers (tarps) to completely protect the mix during transport at all times. The 
Development Engineering Manager can reject any mix, which shows an excess or deficiency of asphalt 
cement, damage due to burning or overheating, an improper gradation, or thermal segregation with cold 
areas 10° F below the minimum discharge temperature. 

 
504.7  Tack Coat 

 
A. Prior to placement of HMA, a tack coat shall be applied to all existing concrete and asphalt surfaces. The 

material shall be in accordance with 504.2 E. The emulsified asphalt shall be diluted 1:1 with water and 
applied at 0.10 ± 0.01 gallons per square yard of diluted material. The Development Engineering Manager 
may direct other application rates to match the age of condition of the surface. The surface prior to 
receiving the tack coat shall be dry and cleaned by sweeping, or other approved method, until dust, debris, 
and foreign matter are removed. The tack coat shall then be applied uniformly by squeegee, brooms, or 
distributor. Prior to paving, all water must have evaporated from the tack coat. Contaminated areas shall 
be cleaned and tack coat shall be reapplied.  

 
B. Prior to placement of SMA, tack coat between the existing pavement and Stone Matrix Asphalt pavement 

shall be placed at a rate between 0.03 and 0.05 gallons per square yard 
 
504.8  Placement 

 
A. Hot mix asphalt shall be placed only on approved, properly constructed surfaces that are free from loose 

material, water, frost, snow or ice. The hot mix asphalt and tack coat shall be placed in accordance with 
the temperature limitations of Table 500-16 and only when weather conditions permit the pavement to be 
properly placed and finished as determined by the Development Engineering Manager. Placement 
temperature as stated shall be increased by 5° F for each 10 miles per hour wind velocity to a maximum 
increased minimum placement temperature of 70 ° F. 
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TABLE 500-17 
MINIMUM AIR AND SURFACE TEMPERATURES  

LIMITATIONS FOR MIX PLACEMENT (HMA) 
 

Compaction 
Layer 

Thickness 

Top Layer of Pavement* Lower Layers * 

PG 58-28 
PG 64-22 

PG 76-28 
PG 58-28 
PG 64-22 

PG 76-28 

<2 inches (not 
recommended) 

60º F 75º F N/A N/A 

2 inches to   
<3 inches 

50º F 65º F 40º F 50º F 

> 3 inches 50ºF 50º F 40º F 40º F 

SG mix only N/A N/A 38º F 38º F 

 
* Air temperature is taken in the shade. Surface temperature is taken on the subgrade or base. The 
Development Engineering Manager may not waive the above temperature limitations for PG 76-28.  

 
B. The mixture shall not be placed at a temperature lower than 245° F for mixes containing PG 58-28 or PG 

64-22 asphalt, and 290° F for mixes containing polymer modified asphalt binder. Mix which is too cold or 
damaged by weather will be rejected.  

 
C. The mixture shall be placed on an approved surface, spread and struck off to obtain the required grade 

and elevation after compaction. The minimum lift thickness shall be at least three (3) times (preferably four 
(4) times) the nominal particle size. The un-compacted mixture should be placed approximately 10-25 % 
thicker than the existing surrounding mat to account for compaction based on the materials being placed. 
Raking is discouraged and will not be allowed except to correct major problems of grade and elevation. 
Casting or raking that causes any segregation will not be permitted.  

 
D. On areas where the use of mechanical spreading and finishing equipment is impracticable, the mixture 

shall be carefully dumped, spread, raked, screeded, and luted by hand tools to the required compacted 
thickness plus approximately  25 % based on the materials being placed. Carefully move or minimally work 
the HMA mix with the use of rakes, lutes, or shovels to avoid segregation. Mixtures made with modified 
asphalt binder require more rapid completion of handwork areas than for normal mixtures. Hauling and 
placement sequences shall be coordinated so that the paver is in constant motion. Excessive starting and 
stopping shall not be allowed. A construction joint shall be placed any time the paver stops, and the screed 
drops enough to cause a surface dip in violation of section 504.13, Production Tolerances; or the mat 
temperature falls below that allowed in section 504.12, Compaction. Bituminous pavers shall be used to 
distribute the mixture either over the entire width or over such partial width as may be practicable. Echelon 
paving will be permitted.  

 
E. SMA Pl & Compaction  

 
A Roller Pass Study (RPS) for Density and 1000 foot demonstration control strip are required for 
placement of lifts less than or equal to 1.5 inch thick, optional for thicker lifts. 

 
1.  For Thin Lift SMA less than or equal to 1.5 inch thick: 

 
a. In-place density shall be determined through the completion of a Roller Pass Study (RPS) to be 

conducted during placement of the required 1000-foot demonstration control strip. The RPS will 
determine the necessary roller compaction process needed to produce a minimum pavement 
density of 94 % of theoretical maximum density (RICE). During the RPS, a minimum of three (3) 
sets of three (3) four (4) inch diameter cores each shall be taken to measure SMA mat density 
for the various sections of the RPS. All coring shall be completed by the Responsible Party and 
submitted to the Development Engineering Manager. The densities of the three (3) cores will be 
averaged to produce the density for each RPS section tested.  
 

b. Full production of the thin SMA shall not begin until density test results are determined and the 
project compaction process is established by the Responsible Party and approved by the 
Development Engineering Manager. The approved compaction process established from the 
RPS shall be used for the duration of the thin SMA paving. Changes to the thin SMA mixture will 
be reviewed and a new RPS may be required. 
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c. Using the same method for determining density during the RPS, density will be determined daily 
for each day of full production and tested to confirm pavement density. If a daily density check 
shows density below 92 % of RICE, the Responsible Party shall stop production and the 
Responsible Party will again complete a RPS to establish the necessary compaction process. 
The Responsible Party will be allowed two (2) daily density checks below 92 % of RICE to be 
addressed in this manner during the project. All subsequent daily checks that identify locations 
having density below 92 % of RICE shall be removed and replaced and a new RPS shall be 
completed and approved prior to again beginning production. Thin SMA density requirements 
will be enforced when the SMA mix design gradation and specified lift thickness are in 
accordance with or exceed the 3:1 requirements for the ratio of nominal maximum aggregate 
size to lift thickness.  
 

d. The Responsible Party shall submit a plan for a Roller Pass Study (RPS) to the Development 
Engineering Manager for approval.  Upon approval by the Development Engineering Manager, 
the Responsible Party shall perform a RPS.  The plan for the RPS shall include, but is not limited 
to the following: 

 
i. Number, size, and type of rollers. 
 

ii. Amplitude, frequency, size and speed of vibratory rollers. 
 

iii. Temperature of mixture being compacted. 
 

iv. Roller patterns. 
 

e. The method of measuring density will be by roller passes. If a density element is based on a 
RPS. 

 
2. For SMA lifts greater than 1.5 inch thick: 

 
a. If in the opinion of the Development Engineering Manager, the roller pass study presented by 

the Responsible Party is inadequate, then the Responsible Party shall modify the compaction 
procedures as directed. 

 
b. Before Proceeding with SMA placement,  

 
i. The Responsible Party shall demonstrate the ability to produce and place a satisfactory 

mix. 
 

ii. The actual work may proceed when a full lane width demonstration control strip, having a 
minimum length of 1000 feet has been successfully placed.  The Responsible Party shall 
determine properties (Superpave Air voids, VMA, in-place density, and Hveem Stability) of 
the project produced mix that is used in the demonstration control strip and provide the 
results to the Development Engineering Manager.  No other SMA production or placement 
will be allowed until densities are determined.  If the material in the demonstration control 
strip is not in close conformity with the specifications, the demonstration control strip will be 
removed and replaced at the Responsible Party‘s expense.  The Development Engineering 
Manager will designate the location of the control strip.  
 

iii. SMA mixture shall be transported and placed on the roadway without drain-down or 
flushing.  All flushed areas behind the paver shall be removed immediately upon discovery.  
If more than 50 square feet of flushed SMA pavement is ordered removed and replaced in 
any continuous 500 linear feet of paver width laydown, operations shall be discontinued 
until the source of the flushing has been found and corrected. The Development 
Engineering Manager will designate the depth and area of all flushed areas requiring 
removal and replacement. All costs associated with the removal and replacement of the 
flushed areas shall be at the Responsible Party’s expense.  
 

iv. Stone Matrix Asphalt Pavement shall be placed and compacted in accordance with the 
temperatures listed in Table 500-16 or as revised for the project.  
 

v. The relative compaction for all SMA mixtures will be measured from roadway cores in 
accordance with CDOT-CP 44 or AASHTO T-166, Method B, unless the SMA mixture is 
being placed on a structure (bridge deck) in which case the Development Engineering 
Manager may specify that nuclear gauge measurements be used.  
 

vi. When cores are used, the Responsible Party shall provide all labor and equipment for the 
coring operation and filling the core holes.  When nuclear density gauges are used, the 
tests will be performed in accordance with CDOT-CP 81 or ASTM D 2950 and CDOT-CP 
82 or AASHTO T 230.  



CITY OF THORNTON – Standards and Specifications Revised:   October 2012 

 500-22 

 
vii. In-place density for SMA shall be 95 ± 2 % of the SMA Mix maximum specific gravity as 

measured according to Maximum theoretical value (Rice) (CDOT-CP 51 or AASHTO T 
209). 

 
504.9  Longitudinal Joints  

 
A. The longitudinal joints in both a new pavement and an overlay pavement layer shall offset the joint in the 

layer immediately below by a minimum of six (6) inches. The joints in any pavement layer shall not fall in a 
wheel track or path. The joints in the top layer of new pavement, not built on top of an existing pavement, 
shall be located on lane lines, or as shown on the plans. Longitudinal joints shall be minimized, where 
feasible, with wide paving pulls or echelon paving. Joints shall be parallel to the flow of traffic and shall not 
cross any centerline, lane line, or edge line unless approved by the Development Engineering Manager. 
The Responsible Party shall submit, prior to paving, a joint plan and pavement marking plan showing 
locations and the methods to establish a field control line. The Development Engineering Manager must 
approve such plans prior to paving. The Responsible Party shall use a continuous string line to delineate 
longitudinal joints during paving as shown on the joint plan. All string lines shall be removed at the end of 
each day’s paving.  

 
B. The free edge of the paved pass shall be laid as straight as possible, to the satisfaction of the 

Development Engineering Manager. This joint, if cold, shall be tack coated prior to placement of adjacent 
paving.  

 
C. The new compacted mat shall overlap the previously placed mat no more than one and one-half (1.5) 

inches. Excess overlap or thickness shall not be raked or cast onto the new mat, but shall be wasted by 
pulling back and removing. The hot edge shall be blocked or bumped in a smooth line consistent with the 
previous longitudinal edge. Minor raking will only be allowed to correct major grade problems or provide 
mix around manholes and meter covers. The longitudinal joint shall be rolled from the hot side and overlap 
the joint by approximately six (6) inches on the cold side.  

 
504.10  Transverse Joints  

 
A. The Responsible Party shall submit, prior to paving, a joint plan showing locations and the methods to be 

used to construct transverse joints. The Development Engineering Manager must approve such plans prior 
to paving. Placing of the HMA shall be continuous with a minimum of transverse joints, and rollers shall not 
pass over the unprotected end of a freshly laid mixture. Transverse joints shall be formed by cutting back 
on the previous run to expose the full depth of the course. Tack coat material shall be applied to contact 
surfaces of all joints just before additional mixture is placed against the previously compacted material.  

 
B. The end of transverse joints shall be located so they will be constructed with a full head of mix in front of 

the screed. When butt joints are constructed, runoff boards shall be used to support the roller on the 
downstream side of the joint. All tapered sections, rounded edges and segregated areas shall be removed 
to achieve a vertical face at the butt joint before paving is restarted.  

 
C. When a temporary tapered joint is required for temporary traffic access, the ramp shall be removed back to 

a full depth section before paving is restarted.  
 
D. When restarting paving operations, the paver screed shall be placed on the starter block on the completed 

side of the transverse joint. The starter block should be approximately 25% greater than the thickness of 
the existing completed mat, so that adequate grade and compaction can be achieved on starting the 
paving operation. The screed should be nulled (angle removed) when on starting blocks and an up angle 
of attack set. Proper head of mix should be introduced into the paver prior to starting. The new compacted 
(downstream) side of the joint may be up to 3/16 inches higher than the old (upstream) side. Raking of this 
joint shall not be allowed except to correct major grade problems. The surface tolerance at the transverse 
joint must be verified by the Responsible Party with a 10-foot straight edge before the paver is more than 
100 feet from the joint. If the surface tolerance is not within 3/16 inches, the Responsible Party shall make 
corrections before proceeding 

 
504.11  Segregation 

 
A. The asphalt mixture shall be transported and placed on the roadway without segregation. All segregated 

areas shall be removed immediately and replaced with specification material before the initial rolling. If 
more than 50 square feet of segregated pavement is removed and replaced in any continuous 500 linear 
feet of paver width laydown, operations shall be discontinued until the source of the segregation has been 
determined and corrected.  

 
B. The Development Engineering Manager will visually determine areas that are segregated, and may also 

use density and gradation measures to help in this determination. The Development Engineering Manager 
will visually determine the extent of the segregation. The Responsible Party will not be allowed additional 
compensation for correction of segregated areas.  
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504.12  Compaction 

 
A. The temperature of the mixture immediately behind the screed shall be sufficient to allow for proper 

compaction of the HMA layer and at least 245° F for PG 58-28 or PG 64-22 binder and between 297° F 
and 305° F for PG 76-28 binder. The breakdown compaction should be completed as quickly as possible 
after placement occurs. 

 
B. The HMA shall be compacted by rolling. The number, weight, and type of rollers furnished shall be 

sufficient to obtain the required density and surface texture while the mixture is in a workable condition. 
Compaction shall begin immediately after the mixture is placed and be continued until the required density 
is obtained. Final compaction shall be obtained using steel wheel rollers.  

 
C. Pavement operations shall be suspended when density requirements are not met and the surface 

temperature falls below 185° F, or there is obvious surface distress or breakage, the problem shall be 
resolved prior to continuing paving operations. The criteria for mixtures containing PG 76-28 asphalt 
cements shall be 235° F. The minimum compaction temperatures may be adjusted according to the 
asphalt binder supplier recommendations. Adjusted minimum compaction temperatures must be shown on 
the approved mix design or on other asphalt binder supplier documents, and be available on the job site.  

 
D. All roller marks shall be removed with the finish rolling. Use of vibratory rollers with the vibrator on will not 

be permitted on bridge decks.  
 
E. The Responsible Party shall establish a rolling pattern or procedure during the beginning of paving 

operations, which will achieve the required compaction and surface tolerances. This procedure may be re-
evaluated by the Responsible Party and Development Engineering Manager throughout the paving 
operations.  

 
F. All HMA paving shall be compacted to 94.0 ± 2% of Maximum Theoretical (RICE) Density, (CP-51 or 

AASHTO T-209: Maximum Specific Gravity of Bituminous Paving Mixtures) as determined by ASTM D 
2950. RICE values shall be used in calculating Relative Compaction according to CP-44 or .AASHTO T 
166.  The Responsible Party shall determine the proper RICE value to use for the initial day’s placement. 
Subsequent day’s RICE value(s) will be based on the current day’s production. The Responsible Party 
shall provide the producer’s RICE value, which shall be used for production until the actual day’s RICE 
value is determined by the testing firm of record for the project as approved by the Development 
Engineering Manager.  

 
G. All joints shall be compacted to 92.0 ± 2% of RICE, taken fully on each side of joint, every 200 Linear Feet.  

RICE values shall be used in calculating Relative Compaction according to AASHTO T 166, Cores if need 
will be used to verify compaction results. 

 
H. The Responsible Party shall core the pavement, as required by the Development Engineering Manager, 

for field density tests in accordance with Colorado Procedure 44 or AASHTO T 230, Method B, or for field 
calibration of nuclear density equipment in accordance with the ASTM D 2950 or Appendix of Colorado 
Procedure 81. At a minimum, cores for nuclear density equipment calibration shall be taken at the 
beginning of placement of each pavement layer or change of mixture materials or gradation. Untested 
areas during placement will also require cores to be taken to verify compaction.  

 
I. Along forms, curbs, headers, walls, and all other places not accessible to the rollers, the mixture shall be 

thoroughly compacted with mechanical tampers.  
 
J. Any mixture that becomes loose and broken, mixed with dirt, or is in any way defective, shall be 

immediately removed and replaced with fresh hot mixture and compacted to conform to the surrounding 
area.  

 
K. Compaction requirements for SMA are covered in Section 504.8 E. Rollers shall not be used in a vibratory 

mode on SMA unless they are first used successfully in the demonstration control strip.  Pneumatic wheel 
rollers shall not be used on SMA Mix. 

 
504.13 Production Tolerances 

 
A. Top Lift Surface Tolerances  

 
The surface variation between any two (2) contacts shall not exceed three-sixteenths (3/16) inch in 10 feet 
for full lane width paving. For patching surface tolerances, the variation shall not exceed three-eighths (3/8) 
inch in 10 feet.  Irregularities exceeding the specified tolerance shall be corrected at the Responsible 
Party's expense. Transverse measurements for variations shall exclude breaks in the crown sections.  
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B.  Job Mix Formula Tolerances  

 
Production test results that deviate from the design job mix by more than shown in the following table are 
subject to Section 504.13 C:  

 
TABLE 500-18 

JOB MIX FORMULA TOLERANCES 
 

Item Tolerances 

Passing No. 3/8" and Larger (note 1)  ± 6% 

Passing No. 4 and No.8  ± 5% 

Passing No. 30 to No. 50  ± 4% 

Passing No. 200  (note 2)  ± 2% 

Air Voids  ± 1.2% 

VMA  (note 4) ± 1.2% 

Hveem Stability  (note 3) 

Asphalt Content  ± 0. 3% 

 
Note 1  There is one (1.0)% tolerance for the maximum sieve size.  
Note 2 Mixes with passing No. 200 sieve material produced over seven (7.0)% are allowed 

only when the above Air Voids and VMA tolerances are still met. 
Note 3 Hveem Stability must meet the minimum value specified in Table 500-13. 
Note 4 When calculating VMA, use the most current aggregate specific gravity Gsb,  

 
 
C. When disagreements concerning determination of specification compliance occur, only valid tests from 

both the Development Engineering Manager and Responsible Party will be considered. The Development 
Engineering Manager shall determine validity. Generally, valid tests are those in which sampling and 
testing have been performed according to referenced procedures and the results are within stated 
precision statements. When disagreements occur with asphalt content and gradation tests results, solvent 
extracted aggregate testing shall take precedence over burn off oven extracted aggregate, which shall 
take precedence over cold feed belt testing.  

 
505  CONCRETE PAVEMENT 

 
A. The installation of concrete pavement, including materials, equipment, foundation and construction 

methods shall be in conformance with Section 412,  "Portland Cement, Concrete Pavement" of the CDOT 
S&S, except as modified herein or as modified by the approval of the Development Engineering Manager. 

 
B. Section 600 of these Standards and Specifications must be followed for concrete work.  Concrete 

pavements shall only be designed where approved by the Development Engineering Manager.  It shall be 
installed as shown on the approved plans.  When concrete pavement is constructed on a curve, flexible 
forms shall be used having a radius of 200 feet or less, unless otherwise directed by the Development 
Engineering Manager.  The Responsible Party shall furnish steel pins to use in setting grades for concrete 
pavement. 

 
505.1 Portland Cement Concrete Pavement 

 
This material shall consist of a mixture of coarse and fine aggregates, Portland cement, water and other 
materials or admixtures as required.  CDOT Class "D" mix shall be used.  
 
A. Portland cement shall comply with the CDOT requirements.  The type of cement shall be Type II or Type II 

Modified unless sulfate conditions dictate otherwise.  Table 2.2.3 in Chapter 2.2 of ACI 201 indicates 
recommendations for sulfate resistance. 

 
B. Fine aggregates shall meet CDOT S&S, Section 703.01 requirements. 
 
C. Coarse aggregates shall meet CDOT S&S, Section 703.02 requirements. 
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D. Fly Ash shall comply with CDOT S&S, Section 701.02 if use is approved by Development Engineering 
Manager. 

 
E. Water shall meet the requirements of CDOT S&S, Section 712.01. 
 
F. Air entraining and chemical admixtures shall meet the requirements of CDOT S&S, Section 711.02 and 

711.03.  No chloride containing additives shall be permitted. 
 
G. Curing materials shall be white pigmented liquefied membrane curing compound and meet the 

requirements of AASHTO M 148. 
 
H. Reinforcing steel shall meet the requirements of CDOT S&S, Section 709.01, grade 40 minimum. 
 
I. Minimum compressive strength shall be 4000 psi; minimum modulus of rupture or flexural strength shall be 

600 psi. 
 
505.2 Aggregate Base Course Material 

 
A. This material shall consist of hard, durable particles or fragments of stone or gravel, crushed to required 

sizes, containing an appropriate quantity of sand or other finely-divided mineral matter which conform to 
the requirements of AASHTO M 147, and to Section 703.03, CDOT S&S.  In addition, the material shall 
have an R-value of 78 or greater or a CBR of 80 or greater and shall be moisture stable.  Moisture stability 
is determined by R-value testing which shows a drop of 12 points or less in R-value between exudation 
pressures of 300 psi and 100 psi. 

 
B. Only aggregate from approved sources shall be used.  Approval of sources shall be at the discretion of the 

Development Engineering Manager and submissions shall, at a minimum, consist of supplying 
documented gradation, Atterberg limits and CBR/R-value testing on an annual basis.  Only two (2) types of 
crushed aggregate base course are acceptable.  The gradation specifications for these two types of base 
course are listed below: 

 
TABLE 500-19 

AGGREGATE BASE COURSE MATERIALS 
AND CDOT SPECIFICATIONS 

Sieve Designation % Passing By Weight 

 Class 5 Class 6 

1½" 100 --- 

1" 95-100 --- 

3/4" --- 100 

No. 4 30-70 30-65 

No. 8 --- 25-55 

No.200 3-15 3-12 

Liquid Limit (LL) 30, Maximum 30, Maximum 

 
505.3 Cement Treated Aggregate Base Course 

 
A. This material shall consist of a mixture of aggregate materials, Portland cement and water as outlined in 

Section 308 of the CDOT S&S.  Acceptable aggregates include CDOT Classes 4, 5, and 6.  Other 
aggregates may be used, if previously approved by the Development Engineering Manager. 

 
B. The materials to be used in construction shall be tested and a mix design submitted to the Engineer.  As a 

minimum, the mix design report shall contain a description of material sources, gradations and Atterberg 
limits of aggregates, cement type, Proctor compaction curves and unconfined compressive strength results 
for each mix, strength versus cement content curves, a design mix and special construction procedures 
recommended.  Testing shall be in accordance with appropriate AASHTO specification. 

 
C. To be approved, the mix shall have a seven (7) day compressive strength of at least 650 psi and no more 

than 1,000 psi.  The minimum acceptable cement content shall be five (5)% by weight.  Only mix designs 
approved by the engineer shall be used. 
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505.4 Lime Treated Subgrade 
 
A. This material consists of a mixture of native or imported soils, hydrated or quick lime and water as outlined 

by Section 307 of CDOT S&S. 
 
B. The materials to be used in construction shall be tested and a mix design submitted to the Engineer for 

approval.  As a minimum, the mix design report shall contain a description of material sources, gradation (-
200) and Atterberg limits of native soils, Atterberg limits and seven (7) day unconfined compressive test 
results for each mix and special construction procedures are recommended.  Testing shall be in 
accordance with appropriate AASHTO methods. 

 
C. To be approved, the mix shall have a minimum seven (7) day compressive strength of 160 psi.  In addition, 

the plasticity index of the treated soil shall not exceed six (6).  The minimum acceptable hydrated lime 
content shall be four (4)% by weight. 

 
D. Only mix designs approved by the Development Engineering Manager shall be used.  Approvals are 

required on a project basis prior to issuing construction permits.  Minimum in-place thickness for this 
material shall be six (6) inches. 

 
506  MATERIALS AND CONSTRUCTION PRACTICES 
 
506.1 General 

 
Refer to Section 100 for excavation, testing, backfill, and compaction requirements. 

 
506.2 Heating and Scarifying 

 
When heating and scarifying treatment is specified on the approved construction plans or required by the 
Development Engineering Manager, the equipment, materials and construction shall be in accordance with 
requirements of the CDOT S&S, Section 405. 

 
506.3 Grinding 

 
A. Grinding shall consist of "milling", "grinding", or "cold planing" the existing pavement surface to establish a 

new surface profile and cross section in preparation for a bituminous overlay.  After grinding, the surface 
shall have a grooved or ridged finish, uniform and resistant to raveling or traffic displacement.  This 
textured surface shall have grooves of one-fourth (¼) inch plus or minus one-eighth (1/8) inch.  The 
existing surface to be ground shall include bituminous pavement, concrete utility patches, and a small 
amount of concrete pavement. 

 
B. "Wedge cut" grinding shall consist of grinding the existing pavement surface a minimum of four (4) feet 

wide at the existing concrete gutter.  The edge of the gutter end of the finished wedge cut shall be one and 
one-half (1½ ) inches below the edge of the existing concrete gutter.  The center line of street edge of the 
wedge cut shall be cut one-eighth (1/8) inch.  The depth of cut shall be determined by measuring to the top 
of the ridges by placing a five (5) foot straight edge perpendicular to the grooving pattern.  "Full width" 
grinding shall consist of grinding the existing pavement surface from edge of gutter to edge of gutter to a 
minimum depth of two (2) inches, unless otherwise directed by the Development Engineering Manager. 

 
C. Grinding around utility castings to the depth of cut before and after encountering the castings shall be 

included in the area of the pavement surface ground.  The Responsible Party may choose to remove the 
entire existing bituminous pavement around the castings where grinding is not completed, and replace it 
with bituminous surface course placed and compacted in three (3) inch lifts.  The Responsible Party shall 
vertically cut the limits of the area to be patched, mechanically compact the existing base course, and 
prime the bottom and vertical edges before backfilling. 

 
D. The grinding machine shall be a power operated, self-propelled machine, having a cutting drum with lacing 

patterns that shall attain a grooved surface and produce grinding chips of less than one (1) inch in 
size.  The grinding machine shall be equipped with a pressurized watering system for dust control.  The 
equipment shall be a type that has successfully performed similar work. 

 
E. The Responsible Party shall remove the cuttings immediately behind the grind machine by belt loader, end 

loader, power sweeper and/or by hand.  The removed material shall be disposed of as approved by the 
Development Engineering Manager. 

 
F. The cleaning equipment shall be a type which shall efficiently remove loosened material, load it into trucks 

for hauling and spreading, and utilize a watering system for dust control.  Because of the nature of the 
streets to be ground and the traffic restrictions, a beltloader followed by a power sweeper and manual 
sweeper is the most desirable method.  Flushing into the City's storm sewer system as a means of cleanup 
shall not be allowed. 
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506.4 Geosynthetics 
 
A. General 

 
Any proposed Geosynthetic used in paving applications must be accompanied with a letter stating the 
purpose for use, and include the stamp of a licensed PE in the State of Colorado. 

 
B. Fabric 

 
Geotextile fabric shall meet criteria for the proper application and that set forth by the CDOT S&S, Sections 
420 & 712, and subject to the approval of the Development Engineering Manager.  This includes, but not 
limited to those geotextile fabrics for paving, weed control, and erosion control. 

 
C. Geogrids 

 
Geogrids shall meet the pavement or soil report criteria and are subject to the approval of the 
Development Engineering Manager. 

 
507  APPURTENANT CONCRETE STRUCTURES 
 
507.1 General 

 
Curb, curb ramps, gutter, sidewalk, cross pan, and driveway construction shall conform to Section 600 of these 
Standards and Specifications. 

 
508  ROADWAY INSPECTION AND TESTING 
 
508.1 General 

 
Work performed inside ROW and associated easements shall be tested by a materials testing firm which 
employs a full time PE, registered in the State of Colorado, who directly supervises work of the firm.  Concrete 
technicians must be ACI or equivalent Level I technicians.  The costs of testing and associated reporting shall 
be paid by the Responsible Party. Test and inspection results performed by the testing firm in the employment 
of the Responsible Party shall be submitted to the Development Engineering Manager at the time of testing or 
within 15 working days after the testing or retesting date. 

 
508.2 Roadway Subgrade Preparation 

 
A. Compaction 

 
The subgrade shall be free of organic material and shall be scarified to a minimum depth of six (6) inches, 
or as stated in the Pavement Design Report, moisture treated to within two (2) % of optimum moisture 
content, or as otherwise specified in the approved geotechnical report, and compacted.  Table 500-20 
shall be used to determine the compaction. 

 
B. Testing 

 
Field moisture-density tests using methods acceptable to the Development Engineering Manager shall be 
required at random locations at the rate of one (1) for each 250 lineal feet of paving for each travel lane. 

 
TABLE 500-20 

MOISTURE-DENSITY CONTROL 
 

Soil Classification 
(AASHTO M 145) 

AASHTO T 99 
Minimum Relative 

Compaction % 

AASHTO T 180 
Minimum Relative 

Compaction % 

A-1, A-3, A-2-4, A-2-5 100 95 

All Other 95 90 

 
C. Final Proof-Rolling 

 
After the subgrade has been compacted, tested and found to meet specifications, the entire subgrade shall 
be proof-rolled with a heavily loaded vehicle.  The vehicle shall have a certified loaded GVW of 50,000 
pounds with a loaded single axle weight of at least 18,000 pounds and a tire pressure of 90 psi.  Subgrade 
which is pumping or deforming must be reworked, replaced or otherwise modified to form a smooth, stable, 
non-yielding base for subsequent paving courses.  The Development Engineering Manager shall be 
notified at least 48 hours before final proof-rolling. 
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D. Acceptance 

 
The results of field density tests and proof-rolling shall be submitted and reviewed by the Development 
Engineering Manager.  Provided test results are acceptable, compaction shall be approved for the 
placement of the next paving course.  Should testing indicate unsatisfactory work, the necessary 
reworking, compaction or replacement shall be required prior to continuation of the paving process.  The 
approval is valid for 24 hours. Changes in weather, such as freezing or precipitation, shall require re-
approval of the subgrade. 

 
508.3 Lime Treated Subgrade 

 
A. Materials 

 
Lime treated subgrade shall be used only where a mix design has been previously submitted and 
approved by the Development Engineering Manager.  Refer to Section 307 of the CDOT specifications for 
construction requirements. 

 
B. Construction 

 
Construction of lime treated subgrade shall be in accordance with the requirements of Section 307 of the 
CDOT S&S, except that the curing period shall be a minimum of 48 hours. 

 
C. Testing 

 
Lime treated subgrade shall be observed and tested on a full-time basis and paid for by the Responsible 
Party.  Field moisture-density tests shall be taken at the rate of one (1) for each 250 lineal feet of travel 
lane for each lift.  Compaction curves (AASHTO T 220) shall be required for each soil type and field 
density shall be compared to the appropriate curve for percentage compaction determinations.  Field 
compacted seven (7) day strength and lime content (AASHTO T 232) determinations shall be required for 
each 500 tons of subgrade treated, with a minimum of one (1) per project. 

 
D. Acceptance 

 
The results of field density, lime content and strength tests shall be submitted and reviewed by the 
Development Engineering Manager.  Provided test results are acceptable, the subgrade shall be approved 
and the next paving course can be placed.  Should these tests fail to meet project specifications, the 
strength reduction shall be used to calculate increased pavement layer or overlay thicknesses required for 
the design section. 

 
508.4 Aggregate Base Course 

 
A. Materials 

 
Aggregate base course materials shall be from a source approved by the Development Engineering 
Manager.  The Responsible Party shall, upon request, provide verification of material properties. 

 
B. Placement and Compaction 

 
1. Materials shall be placed on an approved subgrade which has been proof-rolled within the past 24 

hours and found to be stable and non-yielding.  Should weather conditions change, such as freezing, 
precipitation, etc., aggregate base materials shall not be placed until the subgrade is reapproved. 

 
2. Aggregate base materials shall be placed, moisture treated and compacted as outlined in Section 304 

of the CDOT S&S. 
 
C. Testing 

 
1. At least one (1) sample of aggregate base course for each 1,000 tons of material placed shall be 

tested to determine gradation and Atterberg limits.  Should these tests indicate the material does not 
meet specifications, the material shall be removed and replaced. 

 
2. During placement and compaction, Compaction Curves shall be required for each material used.  

Field moisture-density tests shall be taken of each lift of material at random locations, at approximate 
intervals of 250 feet in each travel lane.  At least 20% of the tests shall be taken within one (1) foot of 
manholes, valves and curbs.  



CITY OF THORNTON – Standards and Specifications Revised:   October 2012 

 500-29 

D. Approval 
 
The results of field density tests shall be submitted and reviewed by the Development Engineering 
Manager provided the tests are acceptable, the aggregate base course materials, placement and 
compaction shall be approved and the next paving course can be placed.  Should testing indicate 
unsatisfactory work, the necessary reworking, compaction or replacement shall be required prior to 
continuation of the paving process. 

 
508.5 Cement Treated Aggregate Base Course 

 
A. Materials 

 
Aggregate and cement materials shall be from a currently approved source, and shall be approved by the 
Development Engineering Manager.  The Responsible Party shall provide verification of material 
properties and an approved mix design. 

 
B. Placement and Compaction 

 
Materials shall be placed on a subgrade approved by the Development Engineering Manager and which 
has been proof-rolled within the past 24 hours and found to be stable and non-yielding.  Should weather 
conditions change, such as freezing, precipitation, etc., materials shall not be placed until the subgrade is 
reapproved. 

 
C. Testing 

 
1. At least one (1) sample of cement treated aggregate base course for each 1,000 tons of material 

placed shall be tested to determine cement content, gradation and Atterberg limits.  Six (6) field 
prepared Proctor mold samples shall be taken for each 500 tons placed and tested at seven (7) and 
28 days to determine unconfined compressive strength. 
 

2. During placement and compaction, Compaction Curves shall be required for each material used in 
accordance with AASHTO T 134.  Field moisture-density tests shall be taken of each lift of material at 
random locations at approximate intervals of 250 feet in each travel lane.  At least 20% of the tests 
shall be taken within one (1) foot of manholes, valves, and curbs. 

 
D. Approval 

 
The results of laboratory tests and field density tests shall be submitted and reviewed by the Engineer.  
Provided test results are acceptable, the cement treated aggregate base course materials, placement and 
compaction shall be approved and the next paving course can be placed.  Should testing indicate 
unsatisfactory work, necessary adjustments shall be made to the pavement section to comply with original 
strength requirements. 

 
508.6 Asphalt Prime and Tack Coats 

 
A. Materials 

 
See Subsection 504.2 E of these Standards and Specifications 

 
B. Application 

 
1. Prior to prime coat application, the surface shall be allowed to dry to approximately 80% of optimum 

moisture.  The asphalt material shall be applied in the range of 0.05 to 0.15 gallons/square yard. 
 

2. Tack coat shall be applied where additional HMA is to be placed over existing asphaltic or Portland 
cement surfaces.  Tack coats shall not be required where HMA is less than 24 hours old and remains 
free of dust, dirt or debris.  A 1:1 dilution shall be applied at 0.10 gallon per square yard and shall be 
used for a tack coat on existing pavement.  A wand, or hand spray nozzle attached to the spray bar 
can be used for applying tack to gutter faces, valve boxes, manholes and rings. 

 
C. Curing 

 
Curing shall be required for prime and tack coats.  The prime or tack coat shall be sticky, or tacky, when 
cured.  The length of time required for curing shall depend on the air temperature, humidity and wind 
conditions and shall be black when cured. 
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D. Approval 
 
Prime or tack coat shall be approved by the Development Engineering Manager upon acceptance of mill 
certifications, visual approval and verification of application rate.  Dust or contamination of prime or tack 
coats shall require brooming and reapplication. 

 
508.7 Plant Mix Bituminous Pavement 

 
A. Materials 

 
Asphalt, aggregate, fillers and additives shall be combined to form a mix design.  The mix design shall be 
submitted to the Development Engineering Manager for approval. 

 
B. Placement and Compaction 

 
1. Materials shall be placed upon a City approved subgrade or previous paving course in accordance 

with Section 400 of the CDOT Standard Specifications.  Prime or tack coats shall be applied in 
accordance with Subsection 504.2 E and 508.6 of these Standards and Specifications. 
 

2. When more than one lift of pavement is required, the joints or seams between lifts shall be staggered 
so that joints are separated by at least two (2) feet in the horizontal direction.  Joints in the final 
wearing course shall not be located in probable wheel paths. 
 

3. The HMA mix shall be compacted to at least 95% of the mix specified density from Hveem testing to 
achieve design strength. 

 
C. Testing 

 
1. During placement and compaction of Hot Mix Asphalt pavement, observation and testing by City 

personnel shall be on a full-time basis at the expense of the Responsible Party. 
 
2. If any materials furnished or work performed by the Responsible Party fails to fulfill the specification 

requirements, such deficiencies shall be reported to the Development Engineering Manager and the 
Responsible Party immediately.  Preliminary written field reports of all tests taken and observation 
results shall be given to the Responsible Party and Development Engineering Manager within one (1) 
business day after samples were obtained or density testing performed.  Field reports shall be 
forwarded to the Project Manager no later than one (1) week following the testing.  

 
3. Reports of all tests taken, including failing tests, shall be reported to the Development Engineering 

Manager and to the Responsible Party no later than one (1) week following the sampling. Density test 
results will be given in writing at the time the testing occurs.  

 
4. Testing of Hot Mix Asphalt Pavement shall be performed in accordance with Table 500-21.  The tests 

shall be performed under the general supervision of and signed by a Professional Engineer registered 
in the State of Colorado.  Laboratories shall be inspected by either AASHTO or accredited A2LA or 
equivalent in the elements listed below. Technicians taking samples and conducting compaction tests 
must have a LABCAT Level A certification or equivalent.  Technicians conducting tests of asphalt 
content and gradation must have a LABCAT Level B certification or equivalent.  Technicians 
performing volumetric testing must have a LABCAT Level C certification or equivalent.  
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TABLE 500-21 
SCHEDULE FOR MINIMUM MATERIALS SAMPLING AND TESTING 

FOR HMA -PAVEMENT 
 

Test Standard* Minimum Frequency 

Sampling 
AASHTO T 168, ASTM D 979 and 

ASTM D3665 
One test for each day 

Density 
AASHTO T 166, T 238, T 230 

Or CP-44, CP-81, CP-82 
One test for each 250 lineal feet 

per Lane 

Thickness (Core) ASTM D 3549 
One test for each 1000 lineal 

feet per Lane, 

Air Voids & VMA 
AASHTO T 166 & AASHTO PP 19 

or  CP-48 
One test for each day 

(See note 4, Table 9.13.2) 

Gradation 
AASHTO T 27, T 11 
or CP-31A, CP-31B 

One test for each day 

Hveem/Marshall 
Stability As 
Applicable 

AASHTO T 245, AASHTO T 246 
or CP-L 5106 

One test for each day 

Asphalt (AC) Content 

AASHTO T 164 or CP-L 5120 or 
other methods agreed upon between 
Development Engineering Manager 

and Responsible Party 

One test for each day 

Maximum Theoretical 
Specific Gravity 

(Rice) 

AASHTO T 209 
or CP-51 

One test for each day 

Lottman Stripping, 
TSR & Dry Density 

AASHTO T 283 
or CP-L 5109, Method B 

As requested by the 
Development Engineering 

Manager. 

Micro Deval 
AASHTO T 327 
or CP-L 4211 

One per 5000 tons or 1 per 
project minimum 

 
* Development Engineering Manager may determine the method used (CP vs. AASHTO). 
 
 

5. Inspectors shall be responsible for checking temperatures of mix in the truck and on pavement, 
segregation, rolling patterns and other construction means and methods that affect the performance 
of the pavement system. The Responsible Party shall provide assistance in sampling and testing at 
all facilities and at the job site.  
 

6. The HMA or SMA mix design must be approved by the Development Engineering Manager before 
any pavement is placed on the project.  In addition, the Responsible Party shall provide field control 
testing during production of the SMA mix and for the demonstration control strip.  The Responsible 
Party shall perform the tests described in Table 500-22 and provide the results to the Development 
Engineering Manager during production: 
 

7. If a SuperPave SMA mix design is used, the Responsible Party shall perform the tests described in 
Table 500-22 and provide the results to the Development Engineering Manager during production: 
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TABLE 500-22 
SCHEDULE FOR MINIMUM MATERIALS SAMPLING AND TESTING 

HMA/SMA PAVEMENT 
 

Superpave Mix Property Frequency 

Draindown (AASHTO T 305) 1/1000 tons or fraction thereof 

% Voids in the total mix @ N(design) 1/1000 tons or fraction thereof 

VMA (% Voids in the Mineral Aggregate) @ N(design) 1/1000 tons or fraction thereof 

Lottman, CPL 5109 or 
AASHTO T 283, Method B 

1/5000 tons or fraction thereof 

Dry Tensile Strength, CPL 5109 
or AASHTO T 283 

1/5000 tons or fraction thereof 

% AC & Aggregate Gradation CP 5120 
or AASHTO T 308 

1/1000 tons or fraction thereof 

 
D. Approval 

 
1. The results of field density and laboratory tests shall be submitted and reviewed by the Development 

Engineering Manager.  Provided test results are acceptable, the HMA materials, placement and 
compaction shall be approved.  Acceptable results shall be in compliance with tolerances for 
gradation and extraction.  Should testing indicate unsatisfactory work, removal and replacement or 
overlay work shall be required. 
 

2. Criteria used to determine satisfactory work shall be the following and shall be in compliance with the 
Pavement Evaluation Report: 

 
a. 90% of core tests shall meet or exceed design HMA thickness; 
 
b. Average of core tests shall meet or exceed design HMA thickness; 
 
c. Core test thicknesses shall exceed design HMA thickness, minus one-half (½) inch. 

 
508.8 Portland Cement Concrete 

 
A. Construction Requirements 

 
Materials shall be proportioned, handled, measured, batched, placed and cured in accordance with 
Section 600 of these Standards and Specifications and Section 412 of CDOT S&S. 

 
B. Placement 

 
During placement of Portland cement concrete pavement, observation and testing by City personnel shall 
be on a full-time basis.  For each day of production or 1,000 square yards placed, aggregate samples shall 
be obtained for gradation of both the coarse and fine aggregates. 

 
C. Interval 

 
Slump, air content, unit weight and mix temperature shall be tested three (3) times for every 1,000 square 
yards of pavement placed. Tests for slump and air content shall be on a random basis.   

 
D. Cylinders 

 
Four (4) compressive strength cylinders shall be cast for each 50 cubic yards, or for each day of pour 
placed.  Cylinders shall be tested as follows: 

 
1. one (1) at seven (7) days,  
2. two (2) at 28 days 
3. one (1), at 56 days, if 28-day test fails, otherwise discard. 

 
E. Fly Ash 

 
Portland cement and fly ash shall be accepted on the basis of certificates of compliance and pretesting by 
CDOT and subject to approval of Development Engineering Manager.  Reinforcing steel, dowels and tie 
bars shall be accepted by certificate of compliance and mill reports.  Only CDOT approved brands of air 
entraining agents, chemical admixtures and curing materials shall be used and shall be documented. 
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F. Thickness Check 

 
Thickness of fresh concrete shall be checked every 300 linear feet in each traffic lane.  Any noted deficient 
areas shall be corrected at that time.  Surface smoothness shall be tested and corrected as necessary 
according to CDOT S&S, Section 412. 

 
G. Approval 

 
Test results shall be submitted and reviewed by the Development Engineering Manager.  Provided test 
results are acceptable, the pavement shall be accepted.  Should testing indicate unsatisfactory work, 
removal and replacement or grinding shall be required. 

 
508.9 Test Listing 

 
The testing of materials and construction shall be in conformance with the appropriate AASHTO or ASTM 
specifications.  A partial list of approved testing methods includes those listed in Table 500-21. 
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CITY OF THORNTON, COLORADO
STANDARDS & SPECIFICATIONS

ISSUED:

REVISED:

DRAWING NO.

500-1A

TYPICAL ROADWAY CROSS SECTIONS
MAJOR ARTERIALS

AUGUST 2025

 

1. WHERE THERE ARE PROTECTED BIKE LANES, IT WILL BE DETERMINED AT THE TIME OF DESIGN WHETHER
POSTS, STRIPING, VERTICAL SEPARATION, OR A COMBINATION OF ELEMENTS MAY BE USED TO
INDICATE/ACT AS THE PROTECTIVE BUFFER.

2. LANDSCAPED PORTIONS OF THE PUBLIC RIGHT OF WAY BETWEEN THE OUTSIDE CURB LINE AND THE
RIGHT-OF-WAY LINE SHALL SLOPE TOWARDS THE CENTER OF THE STREET WITH A SLOPE OF BETWEEN 2%
AND 4%.

3. LANDSCAPED AREAS OUTSIDE OF THE PUBLIC RIGHT-OF-WAY SHALL NOT EXCEED A 4:1 SLOPE.
4. THE STREET PAVEMENT AREA SHALL HAVE A CROSS SLOPE OF BETWEEN 2% AND 4%.
5. ALL PUBLIC SIDEWALKS SHALL HAVE A CROSS SLOPE OF BETWEEN 1% AND 2%.

150.0’ RIGHT OF WAY

18.0’ 2.5’ 3.5’ 18.0’10.0’ 3.5’ 2.5’ 10.0’
1.0’ 1.0’[ T I f r l s TK
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11.0’ 11.0’ 11.0’ 21.0’ 11.0’ 11.0’ 11.0’Al
91.0’ FL-FL

157.0’ RIGHT OF WAY

75.0’ 82.0’

6.0’ 6.5’13.0’ 1.5’ 2.5’ 10.0’ 10.0’ 1.0’1.0’ 10.0’ 2.5’
T 1 [ 1 1 f 1r

4 4 4 t 1 t PhI “I
A2 11.0’ 11.0’ 11.0’ 9.0’ 11.0’ 11.0’ 11.0’ 11.0’ 11.0’ 10.0’

111.0’ FL-FL

151.0’ RIGHT OF WAY
75.0’ 76.0’

6.5’
17.0’ 2.5’1.0’ 10.0’ 7.0’ 2.5’ 8.0’ 10.0’ 1.0’

T 1 |[ T 1 f T
4 4 4 t t t P

11.0’ 11.0’ 11.0’ 10.0’11.0’ 11.0’ 11.0’A3
103.0’ FL-FL

THORNTON

18.0’

11.0’

5.0’
1.5’

“I
11.0’

MAJOR ARTERIAL
6 LANE STRAIGHT SECTION WITHOUT BICYCLE FACILITIES

MAJOR ARTERIAL INTERSECTION WITH MAJOR OR MINOR ARTERIAL
6 LANES, DUAL LEFT TURN LANES, RIGHT TURN LANE, AND WITHOUT BICYCLE FACILITIES

MAJOR ARTERIAL INTERSECTION WITH COLLECTOR
6 LANES, LEFT AND RIGHT TURN LANES, AND WITHOUT BICYCLE FACILITIES



℄

℄

CITY OF THORNTON, COLORADO
STANDARDS & SPECIFICATIONS

ISSUED:

REVISED:

DRAWING NO.

500-1B

TYPICAL ROADWAY CROSS SECTIONS
MAJOR ARTERIALS

AUGUST 2025

 

1. WHERE THERE ARE PROTECTED BIKE LANES, IT WILL BE DETERMINED AT THE TIME OF DESIGN WHETHER
POSTS, STRIPING, VERTICAL SEPARATION, OR A COMBINATION OF ELEMENTS MAY BE USED TO
INDICATE/ACT AS THE PROTECTIVE BUFFER.

2. LANDSCAPED PORTIONS OF THE PUBLIC RIGHT OF WAY BETWEEN THE OUTSIDE CURB LINE AND THE
RIGHT-OF-WAY LINE SHALL SLOPE TOWARDS THE CENTER OF THE STREET WITH A SLOPE OF BETWEEN 2%
AND 4%.

3. LANDSCAPED AREAS OUTSIDE OF THE PUBLIC RIGHT-OF-WAY SHALL NOT EXCEED A 4:1 SLOPE.
4. THE STREET PAVEMENT AREA SHALL HAVE A CROSS SLOPE OF BETWEEN 2% AND 4%.
5. ALL PUBLIC SIDEWALKS SHALL HAVE A CROSS SLOPE OF BETWEEN 1% AND 2%.

150.0’ RIGHT OF WAY
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103.0’ FL-FL

THORNTON

5.0’
1.5’

18.0’
11.0’

MAJOR ARTERIAL INTERSECTION WITH MAJOR OR MINOR ARTERIAL 
6 LANES, DUAL LEFT TURN LANES, RIGHT TURN LANE, AND SIDEPATHS

MAJOR ARTERIAL INTERSECTION WITH COLLECTOR 
6 LANES, LEFT AND RIGHT TURN LANES, AND SIDEPATHS

“I
11.0’

21.0’
91.0’ FL-FL

MAJOR ARTERIAL
6 LANE STRAIGHT SECTION WITH SIDEPATHS
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CITY OF THORNTON, COLORADO
STANDARDS & SPECIFICATIONS

ISSUED:

REVISED:

DRAWING NO.

500-1C

TYPICAL ROADWAY CROSS SECTIONS
MAJOR ARTERIALS

AUGUST 2025

 

1. WHERE THERE ARE PROTECTED BIKE LANES, IT WILL BE DETERMINED AT THE TIME OF DESIGN WHETHER
POSTS, STRIPING, VERTICAL SEPARATION, OR A COMBINATION OF ELEMENTS MAY BE USED TO
INDICATE/ACT AS THE PROTECTIVE BUFFER.

2. LANDSCAPED PORTIONS OF THE PUBLIC RIGHT OF WAY BETWEEN THE OUTSIDE CURB LINE AND THE
RIGHT-OF-WAY LINE SHALL SLOPE TOWARDS THE CENTER OF THE STREET WITH A SLOPE OF BETWEEN 2%
AND 4%.

3. LANDSCAPED AREAS OUTSIDE OF THE PUBLIC RIGHT-OF-WAY SHALL NOT EXCEED A 4:1 SLOPE.
4. THE STREET PAVEMENT AREA SHALL HAVE A CROSS SLOPE OF BETWEEN 2% AND 4%.
5. ALL PUBLIC SIDEWALKS SHALL HAVE A CROSS SLOPE OF BETWEEN 1% AND 2%.

150.0’ RIGHT OF WAY
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5.0’
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10.0'
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2.5’

1

11.0’
4.0’

2.5’

L

n
11.0’

18.0’
11.0’ 2.5’

L

MAJOR ARTERIAL INTERSECTION WITH COLLECTOR
6 LANES, LEFT AND RIGHT TURN LANES, AND PROTECTED BIKE LANES

7.0’

MAJOR ARTERIAL
6 LANE STRAIGHT SECTION WITH PROTECTED BIKE LANES

MAJOR ARTERIAL INTERSECTION WITH MAJOR OR MINOR ARTERIAL
6 LANES, DUAL LEFT TURN LANES, RIGHT TURN LANE, AND PROTECTED BIKE LANES
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STANDARDS & SPECIFICATIONS

ISSUED:

REVISED:

DRAWING NO.

500-1D

TYPICAL ROADWAY CROSS SECTIONS
MAJOR ARTERIALS

AUGUST 2025

 

1. WHERE THERE ARE PROTECTED BIKE LANES, IT WILL BE DETERMINED AT THE TIME OF DESIGN WHETHER
POSTS, STRIPING, VERTICAL SEPARATION, OR A COMBINATION OF ELEMENTS MAY BE USED TO
INDICATE/ACT AS THE PROTECTIVE BUFFER.

2. LANDSCAPED PORTIONS OF THE PUBLIC RIGHT OF WAY BETWEEN THE OUTSIDE CURB LINE AND THE
RIGHT-OF-WAY LINE SHALL SLOPE TOWARDS THE CENTER OF THE STREET WITH A SLOPE OF BETWEEN 2%
AND 4%.

3. LANDSCAPED AREAS OUTSIDE OF THE PUBLIC RIGHT-OF-WAY SHALL NOT EXCEED A 4:1 SLOPE.
4. THE STREET PAVEMENT AREA SHALL HAVE A CROSS SLOPE OF BETWEEN 2% AND 4%.
5. ALL PUBLIC SIDEWALKS SHALL HAVE A CROSS SLOPE OF BETWEEN 1% AND 2%.

128.0’ RIGHT OF WAY

2.5’ 18.0’ 10.0’10.0’ 18.0’ 2.5’ 3.5’ 3.5’ 1.0’1.0’ I f T 1[ 1 [T
—

I V—l t t1.5’

11.0’ 11.0’ 11.0’11.0’(A10)

133.0’ RIGHT OF WAY

64.0’ 69.0’

1.0’ 10.0’ 13.0’ 2.5’ 1.5’ 6.0’ 6.5’ 2.5’ 8.0’ 10.0’ 1.0’

I [T Tr
I I t t PA11 11.0’ 11.0’ 9.0’ 11.0’ 11.0’ 11.0’ 11.0’ 10.0’

89.0’ FL-FL

129.0’ RIGHT OF WAY
64.0’ 65.0’

6.5’
17.0’ 2.5’1.0’ 10.0’ 2.5’ 8.0’ 10.0’ 1.0’7.0’

[ l s T
4 4 t t PA12 10.0’11.0’ 11.0’ 11.0’ 11.0’

81.0’ FL-FL

THORNTON

18.0’

11.0’
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MAJOR ARTERIAL INTERSECTION WITH COLLECTOR
4 LANES, LEET AND RIGHT TURN LANES, AND WITHOUT BICYCLE FACILITIES

11.0’

MAJOR ARTERIAL
4 LANE STRAIGHT SECTION WITHOUT BICYCLE FACILITIES

MAJOR ARTERIAL INTERSECTION WITH MAJOR OR MINOR ARTERIAL
4 LANES, DUAL LEFT TURN LANES, RIGHT TURN LANE, AND WITHOUT BICYCLE FACILITIES
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STANDARDS & SPECIFICATIONS

ISSUED:

REVISED:

DRAWING NO.

500-1E

TYPICAL ROADWAY CROSS SECTIONS
MAJOR ARTERIALS

AUGUST 2025

 

1. WHERE THERE ARE PROTECTED BIKE LANES, IT WILL BE DETERMINED AT THE TIME OF DESIGN WHETHER
POSTS, STRIPING, VERTICAL SEPARATION, OR A COMBINATION OF ELEMENTS MAY BE USED TO
INDICATE/ACT AS THE PROTECTIVE BUFFER.

2. LANDSCAPED PORTIONS OF THE PUBLIC RIGHT OF WAY BETWEEN THE OUTSIDE CURB LINE AND THE
RIGHT-OF-WAY LINE SHALL SLOPE TOWARDS THE CENTER OF THE STREET WITH A SLOPE OF BETWEEN 2%
AND 4%.

3. LANDSCAPED AREAS OUTSIDE OF THE PUBLIC RIGHT-OF-WAY SHALL NOT EXCEED A 4:1 SLOPE.
4. THE STREET PAVEMENT AREA SHALL HAVE A CROSS SLOPE OF BETWEEN 2% AND 4%.
5. ALL PUBLIC SIDEWALKS SHALL HAVE A CROSS SLOPE OF BETWEEN 1% AND 2%.
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89.0’ FL-FL

131.0’ RIGHT OF WAY

64.0’ 67.0’
6.5’

1.0’ 12.0’ 15.0’ 2.5’ 2.5’ 8.0’ 12.0’ 1.0’7.0’ | sT 1 [ T 1| T
I I(A15 10.0’11.0’ 11.0’ 11.0’ 11.0’

81.0’ FL-FL

THORNTON

18.0’

11.0’

5.0’

1.5’

21.0’

69.0’ FL-FL

MAJOR ARTERIAL INTERSECTION WITH MAJOR OR MINOR ARTERIAL 
4 LANES, DUAL LEFT TURN LANES, RIGHT TURN LANE, AND SIDEPATHS

11.0’

MAJOR ARTERIAL INTERSECTION WITH COLLECTOR 
4 LANES, LEFT AND RIGHT TURN LANES, AND SIDEPATHS

MAJOR ARTERIAL
4 LANE STRAIGHT SECTION WITH SIDEPATHS



℄

℄

CITY OF THORNTON, COLORADO
STANDARDS & SPECIFICATIONS

ISSUED:

REVISED:

DRAWING NO.

500-1F

TYPICAL ROADWAY CROSS SECTIONS
MAJOR ARTERIALS

AUGUST 2025

 

1. WHERE THERE ARE PROTECTED BIKE LANES, IT WILL BE DETERMINED AT THE TIME OF DESIGN WHETHER
POSTS, STRIPING, VERTICAL SEPARATION, OR A COMBINATION OF ELEMENTS MAY BE USED TO
INDICATE/ACT AS THE PROTECTIVE BUFFER.

2. LANDSCAPED PORTIONS OF THE PUBLIC RIGHT OF WAY BETWEEN THE OUTSIDE CURB LINE AND THE
RIGHT-OF-WAY LINE SHALL SLOPE TOWARDS THE CENTER OF THE STREET WITH A SLOPE OF BETWEEN 2%
AND 4%.

3. LANDSCAPED AREAS OUTSIDE OF THE PUBLIC RIGHT-OF-WAY SHALL NOT EXCEED A 4:1 SLOPE.
4. THE STREET PAVEMENT AREA SHALL HAVE A CROSS SLOPE OF BETWEEN 2% AND 4%.
5. ALL PUBLIC SIDEWALKS SHALL HAVE A CROSS SLOPE OF BETWEEN 1% AND 2%.

128.0’ RIGHT OF WAY

3.5’ 3.5’10.0’ 9.0’ 2.5’ 2.5’ 9.0’ 10.0’
1.0’ 1.0’r 1r T l | T 1i 1— <

VW 1. •— 1 1 MA1.5’

11.0’ 11.0’ 21.0’ 11.0’ 11.0’A16

7.0’ 4.0’ 4.0’ 7.0’
87.0’ FL-FL

147.0’ RIGHT OF WAY
79.0’68.0’

1.0’ 10.0’ 8.0’ 2.5’ 8.0’ 10.0’ 1.0’1.5’ 6.0’ 6.5’
T 1 [[ T1

VW I I 11 t t r
11.0’ 11.0’ 11.0’ 11.0’ 10.0A17 11.0’ 11.0’ 9.0’

7.0’ 4.0’ 4.0’ 6.0’
108.0’ FL-FL

139.0’ RIGHT OF WAY
64.0’ 75.0’

6.5’
1.0’ 10.0’ 8.0’ 2.5’ 2.5’ 8.0’ 10.0’ 1.0’7.0’

1Ti l
I I 1.1.0 11.0 10.0A18 11.0’7.0’ 11.0

4.0’ 6.0’100.0’ FL-FL

THORNTON

11.0’

4.0’

5.0’
1.5’

18.0’
11.0’

2.5’

L

hI
11.0’

MAJOR ARTERIAL INTERSECTION WITH COLLECTOR
4 LANES, LEFT AND RIGHT TURN LANES, AND PROTECTED BIKE LANES

MAJOR ARTERIAL
4 LANE STRAIGHT SECTION WITH PROTECTED BIKE LANES

MAJOR ARTERIAL INTERSECTION WITH MAJOR OR MINOR ARTERIAL
4 LANES, DUAL LEFT TURN LANES, RIGHT TURN LANE, AND PROTECTED BIKE LANES

I I
T

II
T



℄

℄

CITY OF THORNTON, COLORADO
STANDARDS & SPECIFICATIONS

ISSUED:

REVISED:

DRAWING NO.

500-2A

TYPICAL ROADWAY CROSS SECTIONS
MINOR ARTERIALS

AUGUST 2025

 

1. WHERE THERE ARE PROTECTED BIKE LANES, IT WILL BE DETERMINED AT THE TIME OF DESIGN WHETHER
POSTS, STRIPING, VERTICAL SEPARATION, OR A COMBINATION OF ELEMENTS MAY BE USED TO
INDICATE/ACT AS THE PROTECTIVE BUFFER.

2. LANDSCAPED PORTIONS OF THE PUBLIC RIGHT OF WAY BETWEEN THE OUTSIDE CURB LINE AND THE
RIGHT-OF-WAY LINE SHALL SLOPE TOWARDS THE CENTER OF THE STREET WITH A SLOPE OF BETWEEN 2%
AND 4%.

3. LANDSCAPED AREAS OUTSIDE OF THE PUBLIC RIGHT-OF-WAY SHALL NOT EXCEED A 4:1 SLOPE.
4. THE STREET PAVEMENT AREA SHALL HAVE A CROSS SLOPE OF BETWEEN 2% AND 4%.
5. ALL PUBLIC SIDEWALKS SHALL HAVE A CROSS SLOPE OF BETWEEN 1% AND 2%.

100.0’ RIGHT OF WAY

1.0’ 10.0’ 9.0’ 2.5’ 2.5’ 9.0’ 10.0’ 1.0’

[ T l T I> <

I 1 o ♦ ♦
11.0’ 11.0’ 11.0’ 11.0’ 11.0’(A19

59.0’ FL-FL

121.0’ RIGHT OF WAY

1.0’ 10.0’ 9.0’ 9.0’ 10.0’ 1.0’

T I [ I I T I

•h*1|P
11.0’ 11.0’ 11.0’ 11.0’ 11.0’ 11.0’ 10.0’

80.0’ FL-FL

110.0’ RIGHT OF WAY

1.0’ 10.0’ 9.0’ 5.5’ 9.0’ 10.0’ 1.0’7 s1 [ T <

•V11P
11.0’ 11.0’ 11.0’ 11.0’ 11.0’ 10.0’A21

69.0’ FL-FL

THORNTON

60.0’

2.5’

55.5’

2.5’

65.5’

2.5’

50.0’

2.5’

MINOR ARTERIAL INTERSECTION WITH COLLECTOR
4 LANES, LEFT AND RIGHT TURN LANE, AND WITHOUT BICYCLE FACILITIES

MINOR ARTERIAL INTERSECTION WITH MAJOR OR MINOR ARTERIAL
4 LANES, DUAL LEFT TURN LANES, RIGHT TURN LANE, AND WITHOUT BICYCLE FACILITIES

MINOR ARTERIAL
4 LANES, CENTER LEFT TURN LANE, AND WITHOUT BICYCLE FACILITIES



℄

℄

CITY OF THORNTON, COLORADO
STANDARDS & SPECIFICATIONS

ISSUED:

REVISED:

DRAWING NO.

500-2B

TYPICAL ROADWAY CROSS SECTIONS
MINOR ARTERIALS

AUGUST 2025

 

1. WHERE THERE ARE PROTECTED BIKE LANES, IT WILL BE DETERMINED AT THE TIME OF DESIGN WHETHER
POSTS, STRIPING, VERTICAL SEPARATION, OR A COMBINATION OF ELEMENTS MAY BE USED TO
INDICATE/ACT AS THE PROTECTIVE BUFFER.

2. LANDSCAPED PORTIONS OF THE PUBLIC RIGHT OF WAY BETWEEN THE OUTSIDE CURB LINE AND THE
RIGHT-OF-WAY LINE SHALL SLOPE TOWARDS THE CENTER OF THE STREET WITH A SLOPE OF BETWEEN 2%
AND 4%.

3. LANDSCAPED AREAS OUTSIDE OF THE PUBLIC RIGHT-OF-WAY SHALL NOT EXCEED A 4:1 SLOPE.
4. THE STREET PAVEMENT AREA SHALL HAVE A CROSS SLOPE OF BETWEEN 2% AND 4%.
5. ALL PUBLIC SIDEWALKS SHALL HAVE A CROSS SLOPE OF BETWEEN 1% AND 2%.

102.0’ RIGHT OF WAY

1.0’ 12.0’ 8.0’ 2.5’ 2.5’ 8.0’ 12.0’ 1.0’

I [1 [ 1> <

•041
A22 11.0’ 11.0’ 11.0’ 11.0’ 11.0’

59.0’ FL-FL

123.0’ RIGHT OF WAY

1.0’ 12.0’ 8.0’ 8.0’ 12.0’ 1.0’

i ri [

•V|11|P
A23 11.0’ 11.0’ 11.0’ 11.0’ 11.0’ 11.0’ 10.0’

80.0’ FL-FL

112.0’ RIGHT OF WAY

1.0’ 12.0’ 8.0’ 5.5’ 8.0’ 12.0’ 1.0’
T I [ T I

•V11|P
A24 11.0’ 11.0’ 11.0’ 11.0’ 11.0’ 10.0’

69.0’ FL-FL

THORNTON

56.5’

2.5’

61.0’

2.5’

66.5’

2.5’

51.0’

2.5’

MINOR ARTERIAL INTERSECTION WITH MAJOR OR MINOR ARTERIAL 
4 LANES, DUAL LEFT TURN LANES, RIGHT TURN LANE, AND SIDEPATHS

MINOR ARTERIAL INTERSECTION WITH COLLECTOR
4 LANES, LEFT AND RIGHT TURN LANES, AND SIDEPATHS

MINOR ARTERIAL
4 LANES, CENTER LEFT TURN LANE AND SIDEPATHS



℄

℄

CITY OF THORNTON, COLORADO
STANDARDS & SPECIFICATIONS

ISSUED:

REVISED:

DRAWING NO.

500-2C

TYPICAL ROADWAY CROSS SECTIONS
MINOR ARTERIALS

AUGUST 2025

 

1. WHERE THERE ARE PROTECTED BIKE LANES, IT WILL BE DETERMINED AT THE TIME OF DESIGN WHETHER
POSTS, STRIPING, VERTICAL SEPARATION, OR A COMBINATION OF ELEMENTS MAY BE USED TO
INDICATE/ACT AS THE PROTECTIVE BUFFER.

2. LANDSCAPED PORTIONS OF THE PUBLIC RIGHT OF WAY BETWEEN THE OUTSIDE CURB LINE AND THE
RIGHT-OF-WAY LINE SHALL SLOPE TOWARDS THE CENTER OF THE STREET WITH A SLOPE OF BETWEEN 2%
AND 4%.

3. LANDSCAPED AREAS OUTSIDE OF THE PUBLIC RIGHT-OF-WAY SHALL NOT EXCEED A 4:1 SLOPE.
4. THE STREET PAVEMENT AREA SHALL HAVE A CROSS SLOPE OF BETWEEN 2% AND 4%.
5. ALL PUBLIC SIDEWALKS SHALL HAVE A CROSS SLOPE OF BETWEEN 1% AND 2%.

118.0’ RIGHT OF WAY

1.0’ 10.0’ 9.0’ 9.0’ 10.0’ 1.0’

" [T 1 [ T 1[ <

A I. 1. 0. t. t.MAA25

7.0’ 4.0’ 4.0’ 7.0’

4 LANES, CENTER LEET TURN LANE, AND PROTECTED BIKE LANES

140.0’ RIGHT OF WAY

75.5’

1.0’ 10.0’ 9.0’ 2.5’ 9.0’ 10.0’ 1.0’-ir 1 [T l | T <

I I h t 1M?°
(A 2 61 11.0’ 11.0’ 11.0’ 11.0’ 10.0’

7.0’ 6.0’
99.0’ FL-FL

129.0’ RIGHT OF WAY

1.0’ 10.0’ 9.0’ 5.5’ 9.0’ 10.0’ 1.0’
T T I r T[ 1

VW I. I. t. t MA P11.0 11.0 11.0 11.0 11.0 "" 10.0A27

7.0’ 4.0’ 4.0’ 6.0’88.0’ FL-FL

THORNTON

11.0'

4.0’

11.0'

4.0’

59.0’

2.5’

1

2.5’

L

64.5’

2.5’

J__

77.0’ FL-FL 

MINOR ARTERIAL

70.0’

2.5’

2.5’

MINOR ARTERIAL INTERSECTION WITH MAJOR OR MINOR ARTERIAL
4 LANES, DUAL LEET TURN LANES, RIGHT TURN LANE, AND PROTECTED BIKE LANES

MINOR ARTERIAL INTERSECTION WITH COLLECTOR
4 LANES, LEET AND RIGHT TURN LANES, AND PROTECTED BIKE LANES



CITY OF THORNTON, COLORADO
STANDARDS & SPECIFICATIONS

ISSUED:

REVISED:

DRAWING NO.

500-3A

TYPICAL ROADWAY CROSS SECTIONS
4-LANE COLLECTORS

AUGUST 2025

 

1. WHERE THERE ARE PROTECTED BIKE LANES, IT WILL BE DETERMINED AT THE TIME OF DESIGN WHETHER
POSTS, STRIPING, VERTICAL SEPARATION, OR A COMBINATION OF ELEMENTS MAY BE USED TO
INDICATE/ACT AS THE PROTECTIVE BUFFER.

2. LANDSCAPED PORTIONS OF THE PUBLIC RIGHT OF WAY BETWEEN THE OUTSIDE CURB LINE AND THE
RIGHT-OF-WAY LINE SHALL SLOPE TOWARDS THE CENTER OF THE STREET WITH A SLOPE OF BETWEEN 2%
AND 4%.

3. LANDSCAPED AREAS OUTSIDE OF THE PUBLIC RIGHT-OF-WAY SHALL NOT EXCEED A 4:1 SLOPE.
4. THE STREET PAVEMENT AREA SHALL HAVE A CROSS SLOPE OF BETWEEN 2% AND 4%.
5. ALL PUBLIC SIDEWALKS SHALL HAVE A CROSS SLOPE OF BETWEEN 1% AND 2%.

1.0’ 10.0’ 9.0’ 2.5’ 1.5’ 2.5’ 9.0’ 10.0’ 1.0’
5.0’ T I [ TT l T

t 1I I 18.0’

11.0’ 11.0’ 11.0’ 11.0’Cl

112.0’ RIGHT OF WAY

1.0’ 12.0’ 8.0’ 2.5’ 11.0’ 1.5’ 2.5’ 8.0’ 12.0’ 1.0’
5.0’T I T 1 [ T 1T

>

I 1 tI I I 18.0’

C2 11.0’ 11.0’ 21.0’ 11.0’ 11.0’

69.0’ FL-FL

1.0’ 9.0’ 8.0’ 2.5’ 1.5’ 2.5’ 8.0’ 9.0’ 1.0’
5.0’ TT l T T I1 1

J t t18.0’ doC3 21.0’11.0’ 11.0’

7.0’ 4.0’ 7.0’
87.0’ FL-FL

THORNTON

11.0’

4.0’

21.0’

69.0’ FL-FL

110.0’ RIGHT OF WAY

11.0’

124.0’ RIGHT OF WAY

11.0’

COLLECTOR
4 LANES WITHOUT BICYCLE FACILITIES

COLLECTOR
4 LANES WITH PROTECTED BIKE LANES

COLLECTOR
4 LANES WITH SIDEPATHS



PP

CITY OF THORNTON, COLORADO
STANDARDS & SPECIFICATIONS

ISSUED:

REVISED:

DRAWING NO.

500-3B

TYPICAL ROADWAY CROSS SECTIONS
2-LANE COLLECTORS

AUGUST 2025

 

1. WHERE THERE ARE PROTECTED BIKE LANES, IT WILL BE DETERMINED AT THE TIME OF DESIGN WHETHER
POSTS, STRIPING, VERTICAL SEPARATION, OR A COMBINATION OF ELEMENTS MAY BE USED TO
INDICATE/ACT AS THE PROTECTIVE BUFFER.

2. LANDSCAPED PORTIONS OF THE PUBLIC RIGHT OF WAY BETWEEN THE OUTSIDE CURB LINE AND THE
RIGHT-OF-WAY LINE SHALL SLOPE TOWARDS THE CENTER OF THE STREET WITH A SLOPE OF BETWEEN 2%
AND 4%.

3. LANDSCAPED AREAS OUTSIDE OF THE PUBLIC RIGHT-OF-WAY SHALL NOT EXCEED A 4:1 SLOPE.
4. THE STREET PAVEMENT AREA SHALL HAVE A CROSS SLOPE OF BETWEEN 2% AND 4%.
5. ALL PUBLIC SIDEWALKS SHALL HAVE A CROSS SLOPE OF BETWEEN 1% AND 2%.

65.0’ RIGHT OF WAY

1.0’ 8.0’ 10.0’ 2.5’ 2.5’ 10.0’ 8.0’ 1.0’

l
D— —

I tC4
11.0’ 11.0’

26.0’ FL TO FL

76.0’ RIGHT OF WAY

1.0’ 8.0’ 10.0’ 2.5’ 2.5’ 10.0’ 8.0’ 1.0’

I[

1 o tC5
11.0’ 11.0’ 11.0’

37.0’ FL TO FL

80.0’ RIGHT OF WAY

1.0’ 6.0’ 8.0’ 2.5’ 2.5’ 8.0’ 6.0’ 1.0’

[ I
C6

8.0’ 8.0’

49.0’ FL TO FL

THORNTON

TWO LANE COLLECTOR 
WITHOUT BICYCLE FACILITIES

0
11.0’

TWO LANE COLLECTOR WITH CENTER LEFT TURN LANE AND PARKING 
WITHOUT BICYCLE FACILITIES

I 
11.0’

t
11.0’

TWO LANE COLLECTOR WITH CENTER LEFT TURN LANE 
WITHOUT BICYCLE FACILITIES



CITY OF THORNTON, COLORADO
STANDARDS & SPECIFICATIONS

ISSUED:

REVISED:

DRAWING NO.

500-3C

TYPICAL ROADWAY CROSS SECTIONS
2-LANE COLLECTORS

AUGUST 2025

 

1. WHERE THERE ARE PROTECTED BIKE LANES, IT WILL BE DETERMINED AT THE TIME OF DESIGN WHETHER
POSTS, STRIPING, VERTICAL SEPARATION, OR A COMBINATION OF ELEMENTS MAY BE USED TO
INDICATE/ACT AS THE PROTECTIVE BUFFER.

2. LANDSCAPED PORTIONS OF THE PUBLIC RIGHT OF WAY BETWEEN THE OUTSIDE CURB LINE AND THE
RIGHT-OF-WAY LINE SHALL SLOPE TOWARDS THE CENTER OF THE STREET WITH A SLOPE OF BETWEEN 2%
AND 4%.

3. LANDSCAPED AREAS OUTSIDE OF THE PUBLIC RIGHT-OF-WAY SHALL NOT EXCEED A 4:1 SLOPE.
4. THE STREET PAVEMENT AREA SHALL HAVE A CROSS SLOPE OF BETWEEN 2% AND 4%.
5. ALL PUBLIC SIDEWALKS SHALL HAVE A CROSS SLOPE OF BETWEEN 1% AND 2%.

73.0’ RIGHT OF WAY

1.0’ 6.0’ 8.0’ 2.5’ 2.5’ 8.0’ 6.0’ 1.0’

1 1C7
4.0’ 11.0’ 11.0’ 4.0’

42.0’ FL TO FL

84.0’ RIGHT OF WAY

1.0’ 6.0’ 8.0’ 2.5’ 2.5’ 8.0’ 6.0’ 1.0’

I
C8

4.0’ 4.0’

53.0’ FL TO FL

THORNTON

4
6.0’

4
6.0’

do
6.0’

070
6.0’

1
11.0’

f
11.0’

TWO LANE COLLECTOR 
WITH PROTECTED BIKE LANES

0
11.0’

TWO LANE COLLECTOR WITH CENTER LEFT TURN LANE 
AND PROTECTED BIKE LANES



P P

P P

CITY OF THORNTON, COLORADO
STANDARDS & SPECIFICATIONS

ISSUED:

REVISED:

DRAWING NO.

500-3D

TYPICAL ROADWAY CROSS SECTIONS
2-LANE COLLECTORS

AUGUST 2025

 

1. WHERE THERE ARE PROTECTED BIKE LANES, IT WILL BE DETERMINED AT THE TIME OF DESIGN WHETHER
POSTS, STRIPING, VERTICAL SEPARATION, OR A COMBINATION OF ELEMENTS MAY BE USED TO
INDICATE/ACT AS THE PROTECTIVE BUFFER.

2. LANDSCAPED PORTIONS OF THE PUBLIC RIGHT OF WAY BETWEEN THE OUTSIDE CURB LINE AND THE
RIGHT-OF-WAY LINE SHALL SLOPE TOWARDS THE CENTER OF THE STREET WITH A SLOPE OF BETWEEN 2%
AND 4%.

3. LANDSCAPED AREAS OUTSIDE OF THE PUBLIC RIGHT-OF-WAY SHALL NOT EXCEED A 4:1 SLOPE.
4. THE STREET PAVEMENT AREA SHALL HAVE A CROSS SLOPE OF BETWEEN 2% AND 4%.
5. ALL PUBLIC SIDEWALKS SHALL HAVE A CROSS SLOPE OF BETWEEN 1% AND 2%.

95.0’ RIGHT OF WAY

1.0’ 7.5’ 2.5’ 2.5’ 7.5’ 1.0’

L ° 1 t (TOC9
8.0’ 8.0’ 11.0’ 11.0’ 8.0’ 8.0’

65.0’ FL TO FL

84.0’ RIGHT OF WAY

1.0’ 6.0’ 7.5’ 2.5’ 2.5’ 7.5’ 6.0’ 1.0’

T ’I

•+8CIO

8.0’ 8.0’ 11.0’ 11.0’ 8.0’ 8.0’

54.0’ FL TO FL

THORNTON

TWO LANE COLLECTOR 
WITH PARKING AND BIKE LANES

TWO LANE COLLECTOR WITH CENTER LEET TURN LANES, 
PARKING, AND BIKE LANES

0
11.0’

6.0’ n 6.0’ n



CITY OF THORNTON, COLORADO
STANDARDS & SPECIFICATIONS

ISSUED:

REVISED:

DRAWING NO.

500-3E

TYPICAL ROADWAY CROSS SECTIONS
2-LANE COLLECTORS

AUGUST 2025

 

1. WHERE THERE ARE PROTECTED BIKE LANES, IT WILL BE DETERMINED AT THE TIME OF DESIGN WHETHER
POSTS, STRIPING, VERTICAL SEPARATION, OR A COMBINATION OF ELEMENTS MAY BE USED TO
INDICATE/ACT AS THE PROTECTIVE BUFFER.

2. LANDSCAPED PORTIONS OF THE PUBLIC RIGHT OF WAY BETWEEN THE OUTSIDE CURB LINE AND THE
RIGHT-OF-WAY LINE SHALL SLOPE TOWARDS THE CENTER OF THE STREET WITH A SLOPE OF BETWEEN 2%
AND 4%.

3. LANDSCAPED AREAS OUTSIDE OF THE PUBLIC RIGHT-OF-WAY SHALL NOT EXCEED A 4:1 SLOPE.
4. THE STREET PAVEMENT AREA SHALL HAVE A CROSS SLOPE OF BETWEEN 2% AND 4%.
5. ALL PUBLIC SIDEWALKS SHALL HAVE A CROSS SLOPE OF BETWEEN 1% AND 2%.

79.0’ RIGHT OF WAY

1.0’ 6.0’ 7.5’ 2.5’ 2.5’ 7.5’ 6.0’ 1.0’

r i t %oC11
6.0’ 11.0’ 11.0’ 6.0’

49.0’ FL TO FL

TWO LANE COLLECTOR WITH CENTER LEET TURN LANES AND BIKE LANES

68.0’ RIGHT OF WAY

1.0’ 6.0’ 7.5’ 2.5’ 2.5’ 7.5’ 6.0’ 1.0’

l

•4Cl 2

6.0’ 11.0’ 11.0’ 6.0’

38.0’ FL TO FL

TWO LANE COLLECTOR WITH BIKE LANES

THORNTON

0
11.0’



CITY OF THORNTON, COLORADO
STANDARDS & SPECIFICATIONS

ISSUED:

REVISED:

DRAWING NO.

500-3F

TYPICAL ROADWAY CROSS SECTIONS
2-LANE COLLECTORS

AUGUST 2025

 

1. WHERE THERE ARE PROTECTED BIKE LANES, IT WILL BE DETERMINED AT THE TIME OF DESIGN WHETHER
POSTS, STRIPING, VERTICAL SEPARATION, OR A COMBINATION OF ELEMENTS MAY BE USED TO
INDICATE/ACT AS THE PROTECTIVE BUFFER.

2. LANDSCAPED PORTIONS OF THE PUBLIC RIGHT OF WAY BETWEEN THE OUTSIDE CURB LINE AND THE
RIGHT-OF-WAY LINE SHALL SLOPE TOWARDS THE CENTER OF THE STREET WITH A SLOPE OF BETWEEN 2%
AND 4%.

3. LANDSCAPED AREAS OUTSIDE OF THE PUBLIC RIGHT-OF-WAY SHALL NOT EXCEED A 4:1 SLOPE.
4. THE STREET PAVEMENT AREA SHALL HAVE A CROSS SLOPE OF BETWEEN 2% AND 4%.
5. ALL PUBLIC SIDEWALKS SHALL HAVE A CROSS SLOPE OF BETWEEN 1% AND 2%.

65.0’ RIGHT OF WAY

2.5’ 2.5’1.0’ 10.0’ 8.0’ 8.0’ 10.0’ 1.0’

l tC13
11.0’ 11.0’

26.0’ FL TO FL

TWO LANE COLLECTOR WITH SIDEPATHS

76.0’ RIGHT OF WAY

1.0’ 1.0’10.0’ 8.0’ 2.5’ 2.5’ 8.0’ 10.0’

014

37.0’ FL TO FL

THORNTON

I 
11.0’

t
11.0’

0
11.0’

TWO LANE COLLECTOR WITH CENTER LEET 
TURN LANES AND SIDEPATHS



PP
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CITY OF THORNTON, COLORADO
STANDARDS & SPECIFICATIONS

ISSUED:

REVISED:

DRAWING NO.

500-3G

TYPICAL ROADWAY CROSS SECTIONS
2-LANE COLLECTORS

AUGUST 2025

 

1. WHERE THERE ARE PROTECTED BIKE LANES, IT WILL BE DETERMINED AT THE TIME OF DESIGN WHETHER
POSTS, STRIPING, VERTICAL SEPARATION, OR A COMBINATION OF ELEMENTS MAY BE USED TO
INDICATE/ACT AS THE PROTECTIVE BUFFER.

2. LANDSCAPED PORTIONS OF THE PUBLIC RIGHT OF WAY BETWEEN THE OUTSIDE CURB LINE AND THE
RIGHT-OF-WAY LINE SHALL SLOPE TOWARDS THE CENTER OF THE STREET WITH A SLOPE OF BETWEEN 2%
AND 4%.

3. LANDSCAPED AREAS OUTSIDE OF THE PUBLIC RIGHT-OF-WAY SHALL NOT EXCEED A 4:1 SLOPE.
4. THE STREET PAVEMENT AREA SHALL HAVE A CROSS SLOPE OF BETWEEN 2% AND 4%.
5. ALL PUBLIC SIDEWALKS SHALL HAVE A CROSS SLOPE OF BETWEEN 1% AND 2%.

69.0’ RIGHT OF WAY

1.0’ 6.0’ 8.0’ 8.0’ 1.0’2.5’ 2.5’

1 1C15 8.0’ 11.0’ 11.0’ 8.0’

38.0’ FL TO FL

TWO LANE COLLECTOR WITH PARKING

95.0’ RIGHT OF WAY

1.0’ 6.0’ 7.5’ 2.5’ 2.5’ 7.5’ 6.0’ 1.0’

V 1 t hoC16
8.0’ 8.0’ 11.0’ 11.0’ 8.0’ 8.0’

65.0’ FL TO FL

THORNTON

TWO LANE COLLECTOR WITH CENTER LEFT TURN LANES, 
PARKING, AND BIKE LANES

0
11.0’

6.0’ n



CITY OF THORNTON, COLORADO
STANDARDS & SPECIFICATIONS

ISSUED:

REVISED:

DRAWING NO.

500-4

TYPICAL ROADWAY CROSS SECTIONS
LOCAL STREETS

AUGUST 2025

 

1. LANDSCAPED PORTIONS OF THE PUBLIC RIGHT OF WAY BETWEEN THE OUTSIDE CURB LINE AND THE
RIGHT-OF-WAY LINE SHALL SLOPE TOWARDS THE CENTER OF THE STREET WITH A SLOPE OF BETWEEN 2%
AND 4%.

2. LANDSCAPED AREAS OUTSIDE OF THE PUBLIC RIGHT-OF-WAY SHALL NOT EXCEED A 4:1 SLOPE.
3. THE STREET PAVEMENT AREA SHALL HAVE A CROSS SLOPE OF BETWEEN 2% AND 4%.
4. ALL PUBLIC SIDEWALKS SHALL HAVE A CROSS SLOPE OF BETWEEN 1% AND 2%.

65.0’ RIGHT OF WAY

1.0’ 6.0’ 8.0’ 34.0’ FL-FL 8.0’ 6.0’ 1.0’

2.5’ 2.5’

Li

65.0’ RIGHT OF WAY

1.0’ 6.0’ 7.5’ 34.0’ FL-FL 7.5’ 6.0’ 1.0’

3.0’ 3.0’-J
L2

THORNTON

LOCAL RESIDENTIAL WITH DETACHED 
SIDEWALKS AND MOUNTABLE CURBS

LOCAL RESIDENTIAL WITH DETACHED 
SIDEWALKS AND VERTICAL CURBS

4” MOUNTABLE CURB
TYPE 2 (SECTION HIM)

6” VERTICAL CURB 
TYPE 2 (SECTION HB)



STOPPED APPROACH

SIGHT LINE

] f MAJOR ROAD

GRADE CORRECTION DISTANCE (FT.)
SPEED UPGRADE TO FOR DOWNGRADES
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ISSUED:
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REVISED:
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FL
BACK OF CURB
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NOTES:
1.

1/2”/
-N DR/

GUTTER CROSS SLOPES SHALL BE 'FT. WHEN DRAINING
AWAY FROM CURB AND 1”/FT. WHEN DRAINING TOWARD CURB.

N.T.S.

DRAWING NO.

500-8

1/3 CONCRETE V
DEPTH (1.5” MIN.)

A
B

ANY OVER-EXCAVATION SHALL BE REPLACED WITH GRANULAR 
BACKFILL COMPACTED TO 95% MAXIMUM DRY DENSITY AS 
DETERMINED BY ASTM D-698.
TYPE 2 SPILL CURB MAY BE REQUIRED FOR SPECIAL CONDITIONS.

4
< A

2.

3

C = 1-1/2”
D = 1-1/2” TO 2”

TYPE 2 CURB & GUTTER 
(SECTION IM)

—

<1

2

ISSUED:
DECEMBER 1998
REVISED:

APRIL 2010

CITY OF THORNTON, COLORADO 
STANDARDS & SPECIFICATIONS 
CURB AND GUTTER 

TYPE 2 (SECTION IM) 
TYPE 2 (SECTION IIM)

TYPE 2 CURB & GUTTER 
(SECTION IIM)

LEGEND 
FOR RADII

= 1/8 TO 1/4” 
= 1”

10’ MAX.
SPACING BETWEEN 

CONTRACTION
4—JOINTS ----•

O ' 7.. X.p A.
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DRAWING NO.

500-8A

LEGEND 
FOR RADII
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TYPE 2 (SECTION IB) 
TYPE 2 (SECTION IIB)

TYPE 2 CURB & GUTTER IS FOR USE IN COMMERCIAL, ARTERIALS 
AND COLLECTOR STREETS.

ANY OVER-EXCAVATION SHALL BE REPLACED WITH GRANULAR 
BACKFILL COMPACTED TO 95% MAXIMUM DRY DENSITY AS 
DETERMINED BY ASTM D-698.
TYPE 2 SPILL CURB MAY BE REQUIRED FOR SPECIAL CONDITIONS.
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ISSUED:
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REVISED:
APRIL 2010

GUTTER CROSS SLOPE SHALL BE 1/2” /I 
AWAY FROM CURB AND 1” /FT. WHEN DF

TYPE 2 CURB & GUTTER 
SECTION IIB

TYPE 2 CURB & GUTTER 
SECTION I B
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I
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I

CITY OF THORNTON, COLORADO 
STANDARDS & SPECIFICATIONS 

CURB AND GUTTER
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SPACING BETWEEN 
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DRAWING NO.
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CITY OF THORNTON, COLORADO 
STANDARDS & SPECIFICATIONS
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TYPE 1 COMBINATION CURB, 
GUTTER AND SIDEWALK

ISSUED:
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REVISED:
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NOTES

1.

DIMENSIONS

2. CONCRETE SHALL INCLUDE FIBER MESH.

3. SIDEWALK, CURB AND GUTTER SHALL BE POURED MONOLITHICALLY.

SEE DETAIL 500-8 FOR JOINT DETAILS AND COMPACTION NOTES.4.

N.T.S.

DRAWING NO.

500-9A

1O’-6” IF SIDEWALK IS TO FUNCTION AS A BIKE TRAIL. 
ARE TO BE INCLUDED IN DETAILED CONSTRUCTION PLANS.

CITY OF THORNTON, COLORADO 
STANDARDS & SPECIFICATIONS

WIDTHS ARE TO BE 5’-6” IF STREET CLASSIFICATION IS LOCAL, 6’-6” 
IF STREET IS A COLLECTOR, 8’-6” IF STREET IS AN ARTERIAL OR

SUBGRADE 
(6” MIN)

—

ISSUED:
JUNE 1995

REVISED:
APRIL 2010

77

A ■ 
__A

TYPE IIB INTEGRAL SIDEWALK AND 
BIKE PATH

A .
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DRAWING NO.

500-10COLLECTORS

CITY OF THORNTON, COLORADO 
STANDARDS & SPECIFICATIONS

SEE DETAIL 
THIS SHEET

SEE DETAIL 
THIS SHEET

RADIAL 
JOINTS

—

3 • 
s ’ •

SIDEWALK RAMP TYPE I WITH DETECTABLE WARNING FIELD, 
REFER TO DETAIL 500-12.

18” LONG #6 TIE BARS IF NOT 
POURED MON OLI TH IC ALLY

FIBER MESH OR OTHER 
REINFORCEMENT APPROVED 
BY THE CITY

SQUARED RADIUS WITH CROSS 
PAN FOR ARTERIALS AND

ISSUED:
APRIL 1992

NOTE:
CONCRETE SHALL CONFORM TO THE STANDARDS AND SPECIFICATIONS SECTION 600-CONCRETE

REVISED:
APRIL 2010

PC
RADIAL
JOINTS

AT UNIFORM SPACING
AT UNIFORM SPACING

DIRECTIONAL RAMP LOCATIONS WITH ATTACHED SIDEWALK

VERTICAL CURB, GUTTER 
& SIDEWALK
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DRAWING NO.

500-11

SIDEWALK RAMP TYPE I WITH DETECTABLE 
FIELD, REFER TO DETAIL 500-12.

CITY OF THORNTON, COLORADO 
STANDARDS & SPECIFICATIONS

3 . 
• n

18” LONG #6 TIE BARS IF NOT 
POURED MONOLITHICALLY

FIBER MESH OR OTHER 
REINFORCEMENT APPROVED 
BY THE CITY

< 3 • •
s

—

ISSUED:
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REVISED:
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TRANSITION CURB TO SIDEWALKVWlWIDTH AND HEIGHT (RETROFITS ONLY).O
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REVISED:

TYPE I SIDEWALK RAMP LOCAL
DRAWING NO.

STREETS (APEX) 500-12

4 1/2”
1 1/2”

CITY OF THORNTON, COLORADO 
STANDARDS & SPECIFICATIONS

- TRANSITION TO 
CURB AND GUTTER

o
o

NOTES
1. DETECTABLE WARNING FIELD SHALL BE CAST-IN-PLACE RED EAST JORDAN IRON WORKS 

OR APPROVED EQUAL.
2. CONCRETE SHALL CONFORM TO THE STANDARDS AND SPECIFICATIONS SECTION 

600-CONCRETE WORK.
3. A 4” TALL ANGLED LIP SHALL BE PLACED ACROSS THE FRONT OF THE RAMP.
4. CHANGES IN GRADE SHALL NOT EXCEED 11%.
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PLACE CURB AS 
NEEDED TO MATCH 

EXISTING LANDSCAPE.

o
o
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o
o

o

o
o

o

ISSUED:
APRIL 2010
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DRAWING NO.

500-13

- TRANSITION TO 
CURB AND GUTTER

DETACHED 
SIDEWALK

4 1/2”

1 1/2” -

NOTES
1. DETECTABLE WARNING FIELD SHALL BE CAST-IN-PLACE RED EAST JORDAN IRON WORKS 

OR APPROVED EQUAL
2. CONCRETE SHALL CONFORM TO THE STANDARDS AND SPECIFICATIONS SECTION 

600-CONCRETE WORK.
3. A 4” TALL ANGLED LIP SHALL BE PLACED ACROSS THE FRONT OF THE RAMP.
4. CHANGES IN GRADE SHALL NOT EXCEED 11%.

LANDSCAPE OR 
PATTERNED CONCRETE

LANDSCAPE OR 
PATTERNED CONCRETE
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SEE DETAIL 
THIS SHEET
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CITY OF THORNTON, COLORADO 
STANDARDS & SPECIFICATIONS 
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REVISED:

1 TYPE III SIDEWALK RAMP (TEE) DRAWING NO.

500-14

CITY OF THORNTON, COLORADO 
STANDARDS & SPECIFICATIONS

- TRANSITION TO 
CURB AND GUTTER

4 1/2”

1 1/2” ■

NOTES
1. DETECTABLE WARNING FIELD SHALL BE CAST-IN-PLACE RED EAST JORDAN IRON WORKS OR APPROVED EQUAL.
2. CONCRETE SHALL CONFORM TO THE STANDARDS AND SPECIFICATIONS SECTION 600-CONCRETE WORK.
3. A T TALL ANGLED LIP SHALL BE PLACED ACROSS THE FRONT OF THE CURB RAMP.
4. CHANGES IN GRADE SHALL NOT EXCEED 11%.
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DIRECTIONAL SIDEWALK RAMPDRAWING NO.
DETACHED SIDEWALK 500-15

DETACHED 
SIDEWALK

DETACHED 
SIDEWALK

DETACHED 
SIDEWALK

- TRANSITION TO 
CURB AND GUTTER

CITY OF THORNTON, COLORADO 
STANDARDS & SPECIFICATIONS

4 1 /2”
1 1/2”

NOTES
1. DETECTABLE WARNING FIELD SHALL BE CAST-IN-PLACE RED EAST JORDAN IRON WORKS 

OR APPROVED EQUAL.
2. CONCRETE SHALL CONFORM TO THE STANDARDS AND SPECIFICATIONS SECTION 

600-CONCRETE WORK.
3. A 4” TALL ANGLED LIP SHALL BE PLACED ACROSS THE FRONT OF THE RAMP.
4. CHANGES IN GRADE SHALL NOT EXCEED 11%.
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ISSUED:
APRIL 2010

REVISED:

y STONE MASTIC ASPHALT (SMA)
■■ TOP LIFTS

DRAWING NO.

500-16

CITY OF THORNTON, COLORADO 
STANDARDS & SPECIFICATIONS

SMA SHALL BE REQUIRED AT 
ALL INTERSECTIONS OF 
ARTERIAL TO ARTERIAL 
ROADWAYS. 
SMA SHALL BEGIN AT THE 
TAPER OF TURN LANES 
APPROACHING THE 
INTERSECTION, 100 FT FROM 
THE PT EXITING THE 
INTERSECTION AND THE 
ENTIRE INTERSECTION.
SEE SECTION 500 FOR SMA 
SPECIFICATIONS.
INTERSECTION DEPICTED IS A 
6 LANE TO 6 LANE ARTERIAL
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