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CHAPTER 5 STORM SEWER SYSTEM 

5.1. INTRODUCTION 

5.1.1 USE OF STORM SEWER 

The use of storm sewers within the City of Northglenn shall be in accordance with the Municipal 
Code. 

5.2. DESIGN CRITERIA 

The Urban Storm Drainage Criteria Manual, Volumes 1 through 3 shall be the design criteria for the 
analysis and design of storm drainage facilities within the City of Northglenn.  All subdivisions, re-
subdivisions, planned unit development or any other proposed construction submitted for approval under 
the provisions of the Municipal Code shall include adequate storm drainage system analysis and 
appropriate drainage system plans in conformance with the requirements of the Urban Storm Drainage 
Criteria Manual, Volumes 1 through 3. 

5.2.1 SCOPE 

It is the intent of this "design criteria" section to provide sufficient detailed information to enable 
the Engineer for the Owner/Developer to correctly and efficiently design the overall storm sewer 
system for a particular development.  If there is a question or a concern regarding the design of 
any portion of the storm sewer system that is not adequately answered within this chapter, the 
Owner/Developer or his representative shall contact the City to get all issues resolved prior to 
design.  Any deviation from these STANDARDS AND SPECIFICATIONS must be approved in 
writing by the City, prior to construction. 

5.2.2 GENERAL 

The storm sewer system shall be design by a professional engineer registered in the State of 
Colorado utilizing the most current technical standards along with good, sound engineering 
judgment throughout the design process.  The design process includes the submittal of a drainage 
report consistent with the requirements and recommendations in the Urban Storm Drainage 
Criteria Manual, Volumes 1 through 3 and construction drawings for review and approval by the 
City.  The following note shall be incorporated into the drainage report: 

"We acknowledge that the City of Northglenn's review of this study is only for general 
conformance with submittal requirements, current design criteria and standard engineering 
principles and practices. 

5.3. SYSTEM LAYOUT 

5.3.1 GENERAL 

All storm sewer systems shall comply with the requirements of the Urban Drainage and Flood Control
District publication known as the Urban Storm Drainage Criteria Manual, Volumes 1 through 3 and 
these STANDARDS AND SPECIFICATIONS.  Special criteria shall be outlined at pre-design meetings 
and in the approved construction plans, as determined necessary by the City. 
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All mains shall be installed in dedicated right-of-ways or public easements.  Under no 
circumstances should storm sewer mains be installed parallel to and directly below any concrete 
such as sidewalks, curbs or gutters.  Storm sewer mains shall be straight between manholes, both 
in horizontal and vertical alignment. 

Storm sewer mains shall be laid a minimum of ten feet horizontally from any existing or proposed 
utility.  Upon written approval by the City, a storm sewer main may be laid closer than ten feet to 
a parallel water main if it is laid in a separate trench and if the elevation of the invert of the water 
main is at least eighteen inches above the crown of the storm sewer main and in addition, 
polyvinyl chloride pressure pipe is used for the storm sewer main. 

When the storm sewer main passes under a highway, railroad or drainage or irrigation ditch, there 
shall be a minimum of 3-1/2 feet of cover and steel casing shall be installed in accordance with 
the detail drawing in the Appendix.  The steel casing shall extend the entire width of the right-of-
way or easement of the crossing structure or as directed by the City. 

Refer to Section 3.2.8 for minimum vertical clearances for utility crossings. 

5.3.2 EASEMENTS 

Utility easements shall be attained in accordance with Section 3.2.9 of these STANDARDS AND 
SPECIFICATIONS.  

5.3.3 UNLAWFUL CONNECTIONS 

It shall be unlawful for any person to discharge or cause to be discharged or spilled any substance 
other than naturally occurring stormwater runoff into the City's storm drainage system, other than 
those exceptions listed in the Municipal Code. 

5.4. CONSTRUCTION SPECIFICATIONS 

5.4.1 EXCAVATION AND TRENCHING 

Excavation, trenching and backfilling shall be done in accordance with Chapter 9 of these 
STANDARDS AND SPECIFICATIONS. 

5.4.2 BEDDING 

Bedding shall conform and be installed in accordance with Chapter 9 of these STANDARDS 
AND SPECIFICATIONS. 

5.4.3 PIPELINE INSTALLATION 

5.4.3.1. General 

The City shall be notified at least 48 hours in advance of any pipe installation.  No storm 
sewer pipe shall be installed without prior City approval.  No pipes shall be backfilled 
until they have been inspected by the City.  Alignment and grade of the pipe and the 
location of fittings, manholes and inlets shall be staked under the supervision of a 
professional surveyor registered in the State of Colorado. 
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Proper implements, tools and facilities shall be provided and used by the contractor for 
the safe and convenient execution of the work.  All pipe sections, pre-cast manholes and 
inlet sections, shall be carefully lowered into the trench by means of a derrick, ropes or 
other suitable tools or equipment to prevent damage to storm sewer line material.  Under 
no circumstances shall storm sewer line materials be dropped or dumped into the trench. 

All pipe fittings shall be carefully examined for cracks and other defects immediately 
before installation.  The groove in the bells of the pipe shall be full and continuous or the 
pipe will be rejected.  Defective pipe or fittings shall be removed from the job site within 
24 hours of notification by the City.  All foreign matter or dirt shall be removed from the 
interior and ends of the pipe before they are lowered into position in the trench and prior 
to connection. 

Every precaution shall be taken to prevent foreign material and trench water from 
entering the pipe and fittings.  During construction, the contractor shall provide and 
maintain adequate equipment to properly remove and dispose of all water entering the 
trench and any other part of the work. 

5.4.3.2. Pipe 

Pipe shall be laid from downstream to upstream with spigot ends pointing downstream.  
All pipe shall be placed true to line and grade and carefully centered and with a smooth 
invert at the joint.  The joint shall be made in a workmanlike manner and shall be 
watertight.  Immediately before joining two lengths of pipe, the inside of the bell and the 
outside of the spigot end and the gasket shall be thoroughly cleaned.  Caution shall be 
exercised to ensure that the correct type of gasket is used.  A thin film of gasket lubricant 
shall be applied to the inside face of the gasket and the spigot end of the pipe.  The spigot 
end of the pipe shall be placed in the bell with care to prevent the joint from contacting 
the ground.  The joint shall be completed by pushing the pipe home with a slow steady 
pressure, without jerky or jolting movements.  Pipe furnished without a depth mark shall 
be marked before assembly to ensure insertion to the full depth of the joint.  The pipe 
shall then be properly set and brought to correct line and grade. All lifting holes shall be 
filled with cement mortar prior to backfilling.  The pipe shall be secured in place by 
installation of bedding material and backfill, in accordance with Chapter 9 and the 
detailed drawings in the Appendix. 

At times when installation is not in progress, the open ends of the pipe shall be closed 
with a plug. Cutting of pipe for inserting closure pieces shall be done in a neat and 
workmanlike manner without damage to the pipe or lining, leaving a smooth end at right 
angles to the axis of the pipe. Pipe ends shall be smooth and beveled with a file or other 
tools according to the pipe manufacturer's recommendations. 

Extra care should be used in handling PVC pipe during cold weather due to the reduced 
flexibility and impact resistance as temperatures approach and drop below freezing.  PVC 
pipe to be stored outside and exposed to sunlight for more than 30 days shall be covered 
with an opaque material such as canvas.  Clear plastic sheets shall not be used to cover 
the pipe.  Air circulation shall be provided under the covering.  Any over-exposed pipe, 
as determined by the City, will not be permitted for installation. 

No pipe or appurtenant structure shall be installed upon a foundation in which frost has 
penetrated or at any time when the City deems there is a danger of ice formation or frost 
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penetrations 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. 

5.4.4 MANHOLE CONSTRUCTION 

5.4.4.1. Cast-in-Place Base 

Cast-in-Place base shall conform and be installed in accordance with Section 4.3.4.1 of 
these STANDARDS AND SPECIFICATIONS. 

5.4.4.2. Precast Base/Inverts 

Pre-cast bases and inverts shall conform and be installed in accordance with Section 
4.3.4.2 of these STANDARDS AND SPECIFICATIONS. 

5.4.4.3. Precast Barrel 

Pre-cast bases and inverts shall conform and be installed in accordance with Section 
4.3.4.3 of these STANDARDS AND SPECIFICATIONS. 

5.4.4.4. Inlets 

Inlets shall be constructed with Class B concrete, placed on undisturbed ground and in 
conformance with the detail drawings in the Appendix.  The top portion of inlets shall be 
constructed concurrently with the adjacent curb and gutter to ensure proper alignment of 
grades unless otherwise permitted in writing by the Public Works Director or designee. 

5.4.4.5. Manhole/Inlet Grouting Treatment 

The horizontal joints between precast manhole/Inlet sections shall be plastered and 
troweled smooth, inside and out, with cement mortar.  The mortar shall be not less than 
five eighths inch (5/8”) in thickness over the joint and shall extend at least four inches 
(4”) on either side of the joint.  

All pipes, including concrete, PVC and HDPE shall have a manhole water-stop gasket, to 
be furnished by the contractor, firmly attached to the pipe prior to grouting into the 
manhole.  The opening in the manhole wall where a pipe enters or leaves shall be sealed 
and patched in a neat workmanlike manner, both inside and out with cement mortar.  All 
lifting holes and other imperfections in the interior manhole/inlet wall shall be filled with 
cement mortar. 

5.4.4.6. Adjustment Rings 

Adjustment rings shall conform and be installed in accordance with Section 4.3.4.5 of 
these STANDARDS AND SPECIFICATIONS. 

5.4.5 CONNECTIONS TO EXISTING MANHOLES 

Storm sewer pipe connections to existing manholes where there is no existing pipe stubbed out 
shall be made in such a manner that the finished work will conform as nearly as practicable to the 
requirements specified for new manhole construction.  The contractor shall break out as small an 
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opening in the existing manhole as necessary to insert the new storm sewer pipe.  The existing 
concrete foundation bench shall be shaped 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.  The 
downstream invert shall be plugged during construction to prevent storm and non-sewage flow 
from entering the system.  The contractor shall pump out and clean the manhole before removing 
the plug.  Cement mortar shall be used to smoothly finish the new invert and to seal the new line, 
both inside and outside, so the junction is watertight. 

5.5. TESTS 

5.5.1 GENERAL 

All storm sewer mains and appurtenances shall be cleaned and tested after backfill operations 
have been completed.  All required testing must be completed and approved prior to acceptance.  
Should the City find that the completed line or any portion thereof fails any of the specified tests; 
the City will not accept the new storm sewer line until such time as the storm sewer line meets the 
test specifications.  Once the storm sewer line is completed and before a "Release for Service" 
letter is issued, the contractor shall perform a television inspection on the completed line.   

The contractor shall furnish all labor, materials, tools and equipment necessary to clean the pipe 
and appurtenances prior to the television inspection.  Any damages to the pipeline caused by 
cleaning shall be repaired or replaced by the contractor at his expense. 

5.5.1.1. TV Inspection 

Refer to Section 4.4.1.5 for TV Inspection and Cleaning requirements and procedures for 
storm sewer lines. 

5.6. MATERIAL SPECIFICATIONS 

5.6.1 GENERAL 

Only those pipeline materials described in this section are approved for storm sewer installations. 
 Any other material proposed as an equal shall be approved by the City prior to construction.  All 
pipe materials to be incorporated in the construction of storm sewers shall conform to the 
requirements specified herein or as modified elsewhere in these STANDARDS AND 
SPECIFICATIONS.  All materials furnished shall be new and undamaged.  Everything necessary 
to complete all installations shall be furnished and installed whether shown on the approved 
drawings or not and all installations shall be completed and fully operational.  Acceptance of 
materials or the waiving of inspection thereof shall in no way relieve the developer of the 
responsibility for furnishing materials meeting the requirements of these STANDARDS AND 
SPECIFICATIONS. 

All materials delivered to the job site shall be adequately housed and protected to ensure the 
preservation of their quality and fitness for the work. 

5.6.2 DEFECTS 

Pipe shall be free of defects in accordance with Section 4.5.2 of these STANDARDS 
AND SPECIFICATIONS. 
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5.6.3 CERTIFICATION 

A manufacturer's certification that material was manufactured and tested in accordance with 
applicable ASTM designations, together with a report of all test results, may be required by the 
City prior to final acceptance of the work. 

5.6.4 PIPE 

5.6.4.1. Polyvinyl Chloride Pipe (PVC) - Gravity 

All gravity pipe materials and fittings shall meet the minimum requirements of ASTM 
D-3034, SDR-35, latest revision.  Pipe shall be subjected to drop-impact tests in 
accordance with ASTM D-2444.  The pipe shall have bell and spigot joints with gasketed 
joint.  The spigot end shall be marked so the installer and the inspector can determine 
when the pipe is properly inserted into the bell.  The maximum pipe length shall be 
twenty feet. 

All fittings and accessories shall be as manufactured and furnished by the pipe supplier 
and have bell and/or spigot configurations compatible with that of the pipe. 

Pipe stiffness for all pipe sizes shall be tested in accordance with ASTM D-2412.  Joint 
tightness shall be tested in accordance with ASTM D-2855. 

5.6.4.2. Reinforced Concrete Pipe (RCP) 

Developer/owner shall have soils testing and a summary letter prepared by a geotechnical 
firm to determine the suitability of using RCP prior to including it in the design. Soil 
testing results and the letter shall be submitted with the design.  All Reinforced Concrete 
Pipe used in the construction of a storm sewer system within the right-of-way in the City 
of Northglenn shall conform to the following specifications: 

a. Pipe – ASTM C76 – Reinforced Concrete Culvert, Storm 
Drainage and Sewer Pipe for Class II, III, IV, and V. 

b. Joints – ASTM C443 – Joints for Circular Concrete Sewer 
and Culvert Pipe, using Rubber Gaskets. 

c. O-Ring/Profile Rubber Gaskets – AASHTO M198 

d. All RCP shall be constructed with Type II modified cement.  
The absorption of the pipe shall meet minimum ASTM C-76. 

e. All concrete pipe fittings, wyes, tees, and bends shall be cast 
as an integral part of the pipe to which they are attached and 
shall be the same pipe classification. 

f. The following shall be clearly marked on the exterior surface 
of all pipe with waterproof paint: 

1) ASTM Specification. 

2) Class and Size. 

3) Date of Manufacture. 

4) Name or Trademark of Manufacturer. 
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5.6.4.3. HDPE 

a. High Density Polyethylene (HDPE) Corrugated and Smooth 
Lined Pipe & Fittings shall be manufactured in accordance 
with requirements of ASTM F 2306, latest edition. Type S: 
This pipe shall have a full circular cross section, with an outer 
corrugated pipe wall and a smooth inner wall.  

b. High Density Polyethylene (HDPE) Corrugated and Smooth 
Lined Pipe shall be manufactured from virgin PE compounds 
which conform with the requirements ASTM D 3350.  

c. Minimum Pipe Stiffness shall be in compliance with ASTM F 
2306, and tested in accordance with ASTM D 2412.  

d. Installation shall be in accordance with ASTM D 2321. 

5.6.5 MANHOLES 

Manholes, reducing sections, ladder rungs, base slabs, joint material, mortar and traffic lids shall 
conform with Section 4.5.5 of these STANDARDS AND SPECIFICATIONS. 


