
 

 

 

RESOLUTION 10346 

 

A RESOLUTION BY THE CITY COMMISSION OF THE CITY OF 

GREAT FALLS, MONTANA, ADOPTING THE CITY OF GREAT 

FALLS STANDARDS FOR DESIGN AND CONSTRUCTION. 

*  *  *  *  *  *  *  *  *  *  *  * 

 

 WHEREAS, the Standards for Design and Construction were prepared to assist design 

engineers, architects, developers, contractors, or other interested parties with the preparation of 

plans and specifications for public infrastructure; and  

 

 WHEREAS, the Standards for Design and Construction provide guidance regarding 

minimum standards for design, materials, and methods of construction; and 

 

 WHEREAS, the Standards for Design and Construction will be revised for compliance 

with applicable federal, state and local regulations, laws or other applicable policies, as changes to 

those regulations, laws and policies occur; and 

 

 WHEREAS, proposed variances from the Standards for Design and Construction standards 

will be evaluated by City Staff on the basis that the proposal will produce acceptable functional, 

aesthetic, safe and economic results for the user, the environment, and the public; and  

 

  WHEREAS, during their meeting on March 10, 2020, the City of Great Falls Planning 

Advisory Board recommended by a vote of 5-0 that the proposed Standards for Design and 

Construction be approved. 

  

 NOW, THEREFORE, BE IT RESOLVED BY THE CITY COMMISSION OF THE CITY 

OF GREAT FALLS, MONTANA, that the City of Great Falls Standards for Design and 

Construction are adopted as set forth and copies are available upon request at either the Public 

Works Department or the Planning and Community Development Department. 

 

 PASSED AND ADOPTED by the City Commission of the City of Great Falls, Montana, 

on this 19th day of May, 2020. 

 

   

 Bob Kelly, Mayor 

 

ATTEST: 

 

 

  

Lisa Kunz, City Clerk 

 



 

(CITY SEAL) 

 

 

APPROVED FOR LEGAL CONTENT: 

 

 

  

Sara R. Sexe, City Attorney 

 



 

STANDARDS FOR DESIGN AND CONSTRUCTION
City of Great Falls, Montana

Specifications Filed in the Office of the City Engineer

On ____, 2020

ADOPTED: _____2020, Resolution 10346
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FOREWORD

This guide has been prepared to assist design engineers, architects, developers, contractors, or other 

interested individuals with the preparation of plans and specifications for public infrastructure 

improvements.  The purpose of this information is to provide guidance regarding minimum standards for 

design, materials, and methods of construction; where any portion of such improvement is to be offered 

to the City for operation and maintenance.  Every project is unique and as such, the information presented 

in this guide does not apply in all situations.  

This guide is intended to be used in conjunction with the Montana Public Works Standard Specifications 

and the Official Code of the City of Great Falls.  If any portion of this document is found to conflict with the 

Official Code of the City of Great Falls (OCCGF) the provisions of the OCCGF shall supersede this document.

Please note that the information in this guide will be revised on an as-needed basis as regulations and 

policies are modified.  This information is subject to change over time and all changes shall be approved 

by the City of Great Falls Public Works Director and the City Manager.  Please reference the latest rendition 

located on the City’s web page at the time of construction.  

Not all design criteria and drawings are applicable in all situations.  It is not the intent of the City of Great 

Falls to unreasonably limit any innovative or creative effort that could result in a superior design based on 

the performance criteria of safety, economical maintenance, and pleasant appearance.  Proposed 

departures from these standards by the Design Team will be evaluated by PW Engineering Staff on the 

basis that the proposal will produce acceptable results for the user, the environment, and the public. 
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Glossary of Acronyms and Terms

Term Definition

AASHTO American Association of State Highway and Transportation Officials
ADT Average Daily Traffic
APWA American Public Works Association
ARC Antecedent Runoff Condition
ASTM American Society for Testing and Materials
BMP Best Management Practice
CC&R Conditions, Covenants, and Restrictions
cfs Cubic Feet per Second
CI Cast Iron
CMP Corrugated Metal Pipe
CN Curve Number
CoGF City of Great Falls
Design Engineer The Engineer that stamps the plans
DEQ Department of Environmental Quality
DIP Ductile Iron Pipe
ESAL Equivalent Single Axle Load
ESC Erosion and Sediment Control
FEMA Federal Emergency Management Agency
FHWA Federal Highway Administration
FIRM Flood Insurance Rate Map
FL Flange Joint
fps Feet per Second
FS Factor of Safety
GW Grate Width
GSC Geotechnical Site Characterization
HDPE High Density Polyethylene
HDPP High Density Polypropylene
HGL Hydraulic Grade Line
HOA Homeowner’s Association
IBC International Building Code
IDF Intensity Duration Frequency
ITE Institute of Transportation Engineers
LED Light Emitting Diode
LOS Level of Service
MDEQ Montana Department of Environmental Quality
MDT Montana Department of Transportation
MFE Municipal Facilities Exclusion
MJ Mechanical Joint
Mg/l Milligrams per Liter
MPWSS Montana Public Works Standard Specifications
MUTCD Manual on Uniform Traffic Control Devices
NAVD 88 North American Vertical Datum 1988
NDW Natural Drainage Way
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NOAA National Oceanic and Atmospheric Administration
NPDES National Pollution Discharge Elimination System
NRCS Natural Resources Conservation Service
NWE Northwestern Energy
O&M Operation and Maintenance
OCCGF Official Code of the City of Great Falls
OSHA Occupation Safety and Health Administration
OSB Oriented Strand Board
PCD City of Great Falls Planning and Community Development Department
PLSS Public Land Survey System
PO Push-On Joint
POA Property Owner’s Association
Pollutant Generating Any surface where pollutants can be generated including, but not limited 

Surface to roofs, landscaped areas, driving surfaces, and parking areas.
Professional Engineer Montana Licensed Professional Engineer (AKA PE, MT PE, or 

Engineer)
Project Engineer Developer’s Consulting Engineer that is working on the project
PTOE Professional Traffic Operations Engineer
PVC Polyvinyl Chloride
PWD City of Great Falls Public Works Department
RCP Reinforced Concrete Pipe
Rebar Reinforcing Bar
ROW Right-of-Way
SCS Soil Conservation Service
Sf Square Foot
SOI Sand, Oil Interceptors
Standards Current City of Great Falls Standards for Design and Construction
Stormwater Facility Any conveyance swale, ditch, pond, storage facility, structure, or BMP
TIA Traffic Impact Analysis
TPH Total Petroleum Hydrocarbons
TSS Total Suspended Solids
UPC Universal Plumbing Code
USCS Unified Soil Classification System
USGS United States Geological Survey
VCP Vitrified Clay Pipe
WSDOT Washington State Department of Transportation



CHAPTER 1 - CONSTRUCTION WITHIN 

CITY RIGHT-OF-WAY
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Chapter 1 Construction within City Right-of-Way

1.1. GENERAL PROVISIONS 

1.1.1 Standards
A. The latest published edition of Division 1, Division 2, Division 3 and the Appendix of the 

Montana Public Works Standard Specifications (MPWSS) is adopted, except as amended 
herein. With respect to the design and/or construction of public facilities, and conflict(s) 
or difference(s) between the MPWSS, the Official City Code of Great Falls (OCCGF), 
and the CoGF Standards for Design and Construction (Standards) shall be resolved in 
favor of the OCCGF, these Standards, then the MPWSS;

B. New construction will be built under the Standards in effect at the time of plan approval; 
and

C. If construction of the approved plans is not completed within 3 years from the date of 
design approval, and updates to the Standards have occurred since the date of approval, 
the design plans, specifications, and reports shall be resubmitted for City review and 
approval. City review fees for additional reviews of previously approved plans may 
apply. 

1.1.2 Public Right-of-Way Permit 
A. Except when such person is operating under a contract with the CoGF, all construction, 

excavation, or other work on public or private property which will necessitate the use of 
the public right-of-way or easement shall require a public Right-of-Way Permit issued by 
the Planning and Community Development Department (PCD);

B. The work authorized by the Permit includes, but is not limited to: dry utility installation, 
connections, and repair within the ROW; retaining wall construction and repair within the 
ROW; excavating in, cutting through, or tearing open any City street, avenue, alley, 
sidewalk, boulevard, or any other public way;

C. Also included are any other uses of the public right-of-way where there is a possibility of 
creating a hazard. Examples of hazards are scaffolding, storage of materials or 
equipment, crane and equipment operations, demolition, sandblasting and painting 
operations, temporary construction or demolition dumpster placement and any other use 
deemed a hazard by the PWD;

D. The Permit will not be issued until all insurance and bonding requirements have been 
met;

E. The permittee shall accomplish the proposed work within the time allowed by the PWD 
Director and under the director’s supervision (OCCGF Title 12);

F. In an emergency which requires repairs to be made immediately, the Contractor may 
excavate and complete the repairs without first having obtained a Permit. Prior to 
beginning work at the site during normal working hours, the Contractor shall notify the 
PWD Engineering Division at 406-771-1258. During emergency repair and prior to 
beginning work after hours, the Contractor shall notify “One Call” that an emergency 
repair is needed. In either case, the Contractor shall describe the circumstances and 
provide the location of the emergency repairs. The Contractor shall obtain the Permit no 
later than the next scheduled City workday and call for the appropriate inspections;
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G. All provisions of the Standards shall be complied with regardless of the circumstances of 
the construction;

H. The Contractor shall be responsible for damages to any/all infrastructure, including 
damages to the street, within the public right-of-way.  The Street Division Manager shall 
determine the appropriate roadway fix. This may include, but is not limited to, a mill and 
overlay, chip seal, or sand seal;

I. All excavation shall be thoroughly backfilled, and any such excavation or opening shall 
be restored to the condition it was prior to such excavation or opening, or better, except 
that the City will replace all asphaltic surfacing in paved streets, with costs to be paid by 
the applicant, unless the Public Works Director or designee authorizes the applicant to 
replace the asphaltic surfacing;

J. Flowable fill shall be used to backfill trench excavation on arterial and collector streets 
and when deemed necessary by the Street Division Supervisor or designee on local 
streets and alleys;

K. Flowable fill shall be used to cap street openings during the winter and whenever hot mix 
asphaltic surfacing is not available.  The surfacing shall be maintained, by the permittee, 
until hot mix asphaltic surfacing becomes available; and

L. Any settlement in a restored area which occurs within two (2) years of the date of 
completion of the permanent surfacing, shall be considered as conclusive evidence of 
defective backfill.  Upon failure or refusal of such permittee to correct such settlement 
within five (5) days after notice by the Public Works Director or designee to do so, the 
City may correct such settlement and any expense incurred by the City in correcting such 
settlement shall be paid by the permittee (OCCGF 12.4.060.B).

1.1.3 Sidewalk Permits and Curb Permits
A. Except when such person is operating under a contract with the CoGF, all construction, 

excavation, and other work associated with sidewalks and curbs within the public right-
of-way or city easement shall require a Sidewalk Permit and/or a Curb and Gutter Permit 
issued by the Planning and Community Development Department (PCD);

B. The Contractor is responsible for contacting the City Engineering Office (406-771-1258) 
and requesting inspections; and

C. Refer to Chapter 8 “Transportation System” for sidewalk and curb design and 
construction standards.

1.1.3 Driveway Permits
A. Except when such person is operating under a contract with the CoGF, all construction, 

excavation, and other work associated with driveways and concrete crosswalks through 
driveways shall require a Curb Cut/Driveway permit issued by the PCD;

B. A request for a new curb cut and for a curb cut wider than what is allowed in Title 17 
shall be submitted in writing to the City Engineer and construction shall not start until the 
City Engineer has issued a determination;

C. The Contractor is responsible for contacting the City Engineering Office (406-771-1258) 
and requesting inspections; and

D. Refer to Chapter 8 “Transportation System” for driveway design and construction 
standards.
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1.1.3 City Fees
A. Water & Sewer Service Connection Fee

I. A Connection Fee shall be paid for the connection of each new water and 

sewer service to the system. This fee must be paid even if a service line has 
previously been stubbed to the property line or other accessible location. 
Connection Fees for water and/or sewer must be paid before a Certificate of 
Occupancy will be issued by the Building Department and before service is 
approved. Connection Fees are established by City Ordinance.

1.1.4 Applicable Laws and Indemnification of the City 
A. To the fullest extent permitted by law, the permittee shall fully indemnify, defend, and 

save the City, its agents, representatives, employees, and officers harmless from and 
against any and all claims, actions, costs, fees, losses, liabilities or damages of whatever 
kind or nature arising from or related to the permittee’s performance of the permitted 
excavation and the permittee’s work, or work of any subcontractor or supplier to 
applicant (OCCGF Title 12); and 

B. The Contractor shall give all notices and comply with all federal, state and local laws, 
ordinances and regulations affecting the conduct of the work.

1.1.5 Interruption of Service
A. Any construction that will interrupt the normal operation of city sewer, water, storm, or 

transportation facilities requires notification of affected City departments and property 
owners and/or residents. The Contractor shall notify the PWD Engineering Division 
(Phone 406-771-1258) at least 2 business days prior to any street or alley closures;

B. All street closures or interruptions of utility services will require the Contractor to 
provide information specifying the location of construction and the duration of the 
closure;

C. The Contractor shall present the news release to the news media at least 2 business days 
prior to the beginning of any construction activity; and

D. The Contractor shall also notify utility users affected by the interruption of the type and 
duration of the interruption at least 2 workdays prior to beginning construction. 

1.1.6 Traffic and Pedestrian Control
A. In the event of an emergency interruption, the Contractor shall notify the PWD, Police 

and Fire Departments immediately. The Contractor shall immediately dispatch members 
of his staff to notify affected individuals by telephone, letter, or personal contact;

B. A Traffic and Pedestrian Control Plan shall be submitted to the PWD for all work within 
the public right-of-way:

I. Conform to the latest edition of the Manual on Uniform Traffic Control Devices 
(MUTCD);

II. Show the location and description of all Traffic and Pedestrian Control Devices;
III. No work shall commence on the project until the plan is approved;
IV. Keep all devices in place and maintained throughout the project; 
V. Temporary pedestrian walkways shall meet the requirements of the Americans 

with Disabilities Act (ADA); and
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VI. The PWD reserves the right to reject any device observed to be in substandard 
condition.

C. Emergency access to the work area shall be maintained at all times;
D. All barricades and obstructions shall be protected at night by suitable signal lights which 

shall be kept illuminated from sunset to sunrise. Barricades shall be of substantial 
construction and shall be constructed to increase their visibility at night. Suitable warning 
signs shall be placed to show in advance where construction, barricades or detours exist. 
All signs used at night shall be either retro-reflective with a material that has a smooth, 
sealed outer surface or illuminated to show the same shape and similar color both day and 
night;

E. If flagging is required it shall be accomplished by competent and properly equipped flag 
persons. Flagging shall be accomplished as described in the Montana Department of 
Transportation Flagger’s Handbook and the MUTCD;

F. Traffic control devices shall be removed from visual contact with the traveling public 
when they are not being used for construction activities;

G. The Contractor shall remove all traffic and pedestrian control devices within 24 hours of 
the conclusion of the project construction; and

H. If the Contractor fails to maintain the Traffic and Pedestrian Control Devices in 
accordance with the regulations provided in the MUTCD, the City reserves the right to 
issue a stop work notice effective until issues have been corrected. 

1.1.7 Liability Insurance (OCCGF Title 12)
A. Before any application to excavate, cut, access or tear open any public way is granted, 

such applicant shall furnish satisfactory evidence the applicant's activities are properly 
covered by applicable insurance coverage in amounts that shall be set by City 
Commission resolution and shown below. 

COMMERCIAL GENERAL LIABILITY
Each Occurrence (bodily injury and property damage) $1,500,000

AUTOMOBILE LIABILITY
Includes Scheduled, Hired, &
Non-Owned Autos $1,500,000 Combined Single Limit

WORKERS’ COMPENSATION
Workers’ Compensation Not less than statutory limits
Employer’s Liability $1,000,000

UMBRELLA COVERAGE
Applicant may provide applicable excess or umbrella coverage to supplement 

Applicant’s existing insurance coverage, if existing policy limits do not satisfy the 
coverage requirements as set forth above.

 
1.1.8 Bonding (OCCGF Title 12)

A. All construction work within the public right-of-way or easement (sidewalk, boulevard, 
pavement, curb construction, water, storm drainage, sanitary sewer service line 
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installation, repair, etc.) will require the Contractor to have the required license and to 
provide the P&CD Department with a Performance Bond in the amount of $5,000 and 
shall remain in force for two years;

B. The bond must include a Compliance Guarantee; a Good Faith Guarantee and an 
Indemnity Guarantee;

C. Bonds may be in the form of a Surety Bond, a Certified Check, or an irrevocable Letter 
of Credit issued by a bank licensed to do business in the state of Montana;

D. Be payable to the City and/or State as their interests appear with respect to the 

expenditure of funds toward the construction of the street, avenue, alley, sidewalk, 

boulevard, or public way within the City;

E. Be conditioned for the protection of the City and/or State from and against any liability of 

any kind or character whatsoever which may arise as a result of the applicant's excavating 

in, cutting through, or opening up any such street, avenue, alley, sidewalk, boulevard, or 

other public way or which may in any way or manner be connected with or related 

thereto, payable by the applicant;

F. Be further conditioned that the permittee shall properly backfill and restore the surface of 

any and all excavations, openings, or cuttings made or dug in the public ways of the City, 

and shall do and complete all work in connection therewith in a good, competent, and 

workmanlike manner and in compliance with the specifications required therefore by the 

City and/or State; and

G. Remain on file with the P&CD Department; or

H. Include a water service line layer's license bond under the provisions of OCCGF Title 13, 

or a drain layer's license bond under the provisions of OCCGF Title 13, and the 

conditions of either of such bonds shall be amended to include the conditions as required 

by this section.

1.1.9 Guarantee for Equipment, Materials, and Workmanship
A. The Contractor shall guarantee all materials and equipment furnished, and construction 

work performed for maintenance and repair work on existing city infrastructure for a 
period of 2-years from the date of written acceptance of the work by the CoGF;

B. The guarantee for new city infrastructure shall be for a period of 2-years from the date 
of written acceptance of the work by the CoGF. In the case of a subdivision, the date of 
acceptance will be final plat approval or acceptance by the PWD, whichever is later; and

C. Guarantees shall be in the form of a Maintenance bond:
I. Required prior to Final Plat or Certificate of Occupancy as may be deemed 

appropriate by the Director of Public Works;
II. Equal to the percentage stated in the OCCGF Title 17;

III. Shall remain in force throughout the guarantee period;
IV. The City reserves the right to draw on the maintenance bond for repairs not 

completed by the responsible party within 30 calendar days of being advised that 
repairs are required;

V. Maintenance bonds may be in the form of a Surety Bond, a Certified Check, or an 
irrevocable Letter of Credit issued by a bank licensed to do business in the state of 
Montana; and

https://library.municode.com/mt/great_falls_/codes/code_of_ordinances?nodeId=TIT13WASESTDR
https://library.municode.com/mt/great_falls_/codes/code_of_ordinances?nodeId=TIT13WASESTDR
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VI. The Commencement Date for the Maintenance Bond shall be the date set for the 
completion of the required improvements as stated in the Subdivision 
Improvements Agreement, the date of Substantial Completion as certified by a 
Professional Engineer, or the date Final Plat is granted, whichever is later. 

1.1.10 Excavation and Disposal of Material from Existing Public Right-of-Way and Easement
A. All material unsuitable, including but not limited to petroleum contaminated soil, for 

trench backfill, sub-base or base construction, excavated from the developed public right-
of-way or easement shall be removed from the site and legally disposed of by the 
Contractor;

B. The disposal site shall meet Federal, State, County, and Local regulatory provisions for 
disposal of the unsuitable excavated material;

C. Unsuitable excavated material shall not be stockpiled on site without the written approval 
of the PWD; and

D. Excavated material shall be confined to the work zone as established during the 
preconstruction conference, the public right-of-way, or as shown in the contract 
documents.

1.1.11 Intersection Monuments
A. When a street is to be reconstructed, prior to any excavation, a thorough search shall be 

made for existing intersection monuments. If found, such monuments and any other 
survey monuments likely to be disturbed or destroyed, shall be preserved by or under 
direction of a Professional Land Surveyor in accordance with MCA 70-22-115; and

B. All monuments set shall meet the requirements of ARM 24.183.1101. Monuments set in 
pavement or concrete driving surfaces shall be placed inside of a cast iron monument 
box, per CoGF Standard 5-01. 

1.1.12 Pollution Controls
A. During all construction in the right-of-way, the Contractor shall be responsible to 

maintain the construction site and all haul routes in accordance with the requirements of 
the COGF’s Storm Drain Design Manual (See Chapter 7) and all applicable state and 
federal permits;

B. Excavation dewatering, disinfected water, petroleum contaminated water, or sediment 
laden run-off discharges to the storm drain or sanitary sewer are prohibited without the 
applicable permit or written authorization form the City MS-4 program or Industrial 
Pretreatment Program; and

C. See Chapter 7 of this document for more information on storm water quality and quantity 
requirements and permitting.

1.1.13 Pavement Restoration
A. All work shall be accomplished in accordance with current MPWSS and these Standards;
B. See Chapter 8 of this document for more information on pavement restoration 

requirements;
C. All excavations within 4 feet of the edge of the asphalt (including the outer edge, the 

crown, or adjacent seam) shall require removal and replacement from the edge of asphalt 
to the excavation edge. Asphalt patch areas that fall within the wheel path of the 
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vehicular travel lane shall be increased in size to the center of the lane or adjacent lane. In 
no circumstance will the edge of a patch area be allowed to fall within the wheel path;

D. Any damage to the existing asphalt surface caused by the Contractor’s operations shall be 
repaired at the expense of the Contractor, including but not limited to gouges, scrapes, 
outrigger marks, and bucket marks. A slurry seal shall be considered the minimum 
standard for a repair to existing surfacing;

E. The Contractor shall be responsible for maintaining the area in a smooth and drivable 
condition until the permanent pavement is placed. If the ground is frozen, the road cut 
shall be temporarily repaired with a minimum thickness of 4-inches of flowable fill or a 
minimum thickness of 4-inches of cold patch material. The temporary repair shall be 
maintained by the Contractor for safe winter usage. The permanent restoration shall be 
made as soon as the ground is thawed in the spring, or as directed by the PWD; and

F. If the Contractor fails to restore the pavement within the 14-day period, or fails to 
maintain the trench or area as required, the City reserves the right to complete the 
restoration or maintenance, and all labor, equipment, material and administrative costs 
will be billed to the Contractor. The City reserves the right to call on the Contractor’s 
Performance Bond if the bill is not paid within 30 days. 

1.1.14 Stop Work Order
A. A written Stop Work Order may be issued by the PWD if the work in progress does not 

meet the Standards for the CoGF, or for any other valid reason; and
B. Work may resume only after a written Resume Work Order has been issued by the PWD. 

1.1.15 Relocation of Utilities
A. Requests to relocate an existing public utility shall be submitted in writing to the PWD. A 

sketch shall be included that illustrates the existing location of the utility and the 
preferred relocation site. The request shall describe, in detail, the circumstances for the 
request;

B. Utility relocation shall be designed by a licensed professional engineer;
C. If the relocation is approved by the PWD, the utility shall be relocated by a bonded and 

insured utility contractor (see Section 1.1.7 and 1.1.8). Under no circumstances will the 
CoGF pay for any costs associated with the relocation of the utility; and

D. Relocation of water and sewer mains are also subject to MDEQ review and approval. 

1.2. PROJECT REQUIREMENTS 

1.2.1 Contractors Requirements
A. Registration:

I. Any Contractor working within an existing Public Right-of-Way or Easement 
shall be registered with the Montana Department of Labor and Industry, 
Employment Relations Division.

B. Insurance and Bonding:
I. Insurance and bonding shall be in accordance with Sections 1.1.7 and 1.1.8 as 

applicable; or
II. As required in the City of Great Falls Construction Agreement when the project 

includes such agreement;
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C. Preconstruction Meeting:
I. Prior to the start of any construction, a preconstruction conference shall be held. 

The PWD, the Project Engineer, the Contractor, and any other parties pertinent to 
the project shall be represented. Items to be discussed at the pre-construction 
conference are construction schedule, shop drawing submittals, utility installation, 
materials testing, quality control, maintenance bond, and other items as may be 
necessary; and

II. A paper copy of the plans approved by MDEQ (when applicable), three (3) paper 
copies of the City approved plans, and two (2) paper copies of shop drawing 
submittals approved by both the Project Engineer and the Contractor shall be 
submitted to the City Engineering Office prior to scheduling the Preconstruction 
meeting.

D. Shop Drawing Submittal:
I. If the proposed items to be installed differ from the approved plans and 

specifications, the design engineer shall notify the City Engineering Office of the 
proposed revision and shop drawings shall be submitted for review not later than 
10 business days prior to the proposed installation. 

1.3. CONSTRUCTION STANDARDS 

1.3.1 Underground Utilities 
A. All underground electrical, gas, phone, and TV cable lines must be installed at least 5 feet 

horizontally from water, sanitary sewer and storm sewer mains and services. 

1.4. CONSTRUCTION INSPECTION, TESTING, AND QUALITY CONTROL 

1.4.1 Construction Inspection
A. A Professional Engineer, or the Professional Engineer’s designated representative, shall 

provide construction inspection and testing as required. Failure to submit required testing 
and other documentation shall be considered valid justification for non-acceptance of 
construction work and/or public infrastructure. Inspection and testing shall be in 
accordance with the current edition of the MPWSS and the Standards; and

B. The following quality control procedures will apply to all utility and roadway 
construction projects. The City reserves the right to conduct independent quality 
assurance testing at the City’s expense during any phase of the construction. The 
Contractor shall bear the expense of failed tests and the expense of bringing the material 
into conformance with the required specifications.

I. All water main valves and fittings, fire hydrants, sewer manholes, wet wells and 
sewer/water main crossings shall be inspected and approved by the Professional 
Engineer, or his designated representative, prior to backfilling;

II. Water and sewer construction testing shall be performed in accordance with these 
Standards, MDEQ, AWWA, and MPWSS;

III. A Professional Engineer, or the Professional Engineer’s designated representative, 
shall be present for all tests required in Sections 02660, 02720, and 02730 of the 
MPWSS. A written record of all test results shall be submitted to the PWD and 
certified by the Professional Engineer of record for the construction; and
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IV. A Professional Engineer, or the Professional Engineer’s designated representative, 
shall provide the PWD with photocopies of daily inspection reports, including 
Proctors and compaction test results for all projects. These reports shall be 
submitted on a weekly basis and certified by the Professional Engineer of record 
for the construction. 

1.4.2 Compaction Testing
A. The following minimum compaction testing procedures shall apply to all utility and 

roadway construction projects. An independent accredited testing laboratory shall be 
retained to provide the following tests and frequency. Random longitudinal test locations 
are required. The following are minimum compaction test requirements. The Professional 
Engineer, or the Professional Engineer’s designated representative, may require 
additional tests. For projects containing less than 300 linear feet of improvements, a 
minimum of one compaction test for each improvement shall be required for the 
improvements listed below.

I. Utility Trenches and Underground Structures:
a. Set of Tests:

i. For trenches up to 8 feet in depth, density tests shall be taken at 
12 inches above the pipe, at one-half the trench depth, and at 
the surface.

ii. For trenches greater than 8 feet in depth, density tests shall be 
taken at 12 inches above the pipe, at one-third and two-third 
the trench depth levels, and at the surface.

b. The minimum density shall be 95% Standard Proctor, ± 3% optimum 
moisture.

c. Horizontal Frequency:
i. Utility Mains – One set of tests per 150 feet.

ii. Service Lines – One set of tests per 3 services, per utility type.
iii. Open Pit – Minimum of one set of tests (Open Pit – at each 

manhole, water valve, storm inlet, curb inlet, vault, etc.)
d. Each test location shall be separated horizontally from a prior test 

location.
II. Street Subgrade:

a. All sub-base: 95% Standard Proctor, ± 3% optimum moisture. One 
random density test, every 100 linear feet of street per lane with random 
offsets.

b. All crushed gravel base: 95% Standard Proctor, ± 3% optimum 
moisture. One random density test, every 100 linear feet of street per 
lane with random offsets.

III. Asphalt Surface:
a. Pavement and material testing requirements shall be in accordance with 

Section 1.4.1 and MPWSS Section 02510 Paragraph 3.28 and 3.29, 
except:

i. Add subsection 3.28H to the standard as follows: “Asphalt 
compaction samples will be taken according to AASHTO T 
230 and tested in accordance with AASHTO T 166. One 



Chapter 1 Construction within City Right-of-Way - Page 16 of 97 February 26, 2020

location per lane per block as determined by the Engineer shall 
be required.

ii. Subsection 3.29E shall be replaced with: “The field density and 
thickness of the pavement is determined by measuring the 
cores tested. The actual thickness shall not be less than the 
design thickness, and shall in no case be less than four (4) 
inches.”

iii. Subsection 3.29F shall be replaced with: “Asphalt thickness 
shall be measured using full depth core samples. Thickness 
shall be measured from the surface of the specimen to the 
bottom of the uniform plant mix which thickness shall not 
include foreign materials, seal coat, foundation material, soil, 
paper or foil. Thickness less than specified thickness as 
measured on the acceptance sample shall be subject to rejection 
for the lane and block from which the specimen was taken as 
determined by the Engineer.” 

1.4.3 Video Inspection
A. The City shall conduct a video inspection paid for by the contractor for sewer mains;
B. The contractor shall flush the main with water immediately prior to inspection;
C. Manholes and laterals shall be included in the video inspection;
D. Upon review of the video inspection by the authorized City representative, any 

deficiencies found shall be corrected by the contractor prior to final acceptance;
E. The CoGF reserves the right to inspect all underground utility systems by the use of a 

television camera prior to final acceptance; and
F. The cost of all video inspections by City staff will be billed to the contractor.

1.5. BOULEVARD LANDSCAPING

1.5.1 Requirements
A. Refer to the OCCGF Title 17 for requirements.
B. Boulevard landscaping shall be placed in accordance with the CoGF landscape 

requirements (OCCGF Title 17) and a plan approved by the CoGF Planning and 
Community Development Department (406-455-8430). 

1.6. RECORD DRAWINGS AND PROJECT ACCEPTANCE 

1.6.1 Certification 
A. Upon project completion and before final acceptance, a Professional Engineer shall 

certify that the construction of the water, sewer and storm utilities and roadways meet the 
requirements of the approved construction documents. 

1.6.2 Record Files
A. The Design Engineer or developer shall submit one full-size set of 4-mil Mylar Record 

Drawings (or approved equal) and a PDF copy and a copy of the DWG in digital format 
and one set of the test results required under Section 1.4 to the PWD.  This does not 



Chapter 1 Construction within City Right-of-Way - Page 17 of 97 February 26, 2020

include submitting test results collected by the City.  For example, the Design Engineer 
or developer shall submit a copy of the concrete strength testing results.

1.6.3 Acceptance 
A. The City will not accept the project until record drawings and test results have been 

approved by the City Engineer;
B. The Project Engineer shall provide the City Engineer’s Office with quantities and unit 

costs of all infrastructure installed that is tied to a reimbursement; and
C. The owner shall submit a letter requesting ownership transfer of the newly constructed 

public infrastructure to the City (See Appendix A – Example Ownership Transfer Letter). 

1.7. TWO-YEAR GUARANTEE INSPECTION FOR PROJECTS

1.7.1 Requirements 
A. The Project Engineer, or his designated representative, shall conduct a two-year 

guarantee inspection, to be attended by a representative from the PWD;
B. The inspection shall take place not less than 90 days or more than 120 days prior to the 

expiration date of the Maintenance Bond; and
C. The maintenance bond will be released when all deficiencies have been corrected to the 

satisfaction of the City Engineer. 

1.7.2 Warranty Work 
A. The City Engineer, the Project Engineer, or the designated representative, shall notify the 

Principal as listed in the Maintenance Bond of any work found to be not in accordance 
with the approved construction documents;

B. The Principal shall restore the work to meet the requirements of the approved 
construction documents prior to the release of the Maintenance Bond; and

C. The City expressly reserves the right to draft the Maintenance bond for repairs not 
completed by the Owner, Developer, or Contractor within thirty calendar days of being 
advised that repairs are required.
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Chapter 2 Design Criteria

2.1. PLANS 

2.1.1 General Items
A. Coordinate System:

I. Montana State Plane – International Foot.
B. Datum:

I. North American Vertical Datum 1988 (NAVD 88) with conversion factor 
(typically 19.15 feet lower then City) to City Datum; or

II. City of Great Falls Datum.
C. Contours:

I. Improved Areas:
a. 5-foot major contour interval (max);
b. 1-foot minor contour interval (max); and
c. The CoGF reserves the right to request smaller or larger contour 

intervals for clarity if necessary.
II. Unimproved Areas:

a. 10-foot major contour interval (max);
b. 2-foot minor contour interval (max); and
c. The CoGF reserves the right to request smaller or larger contour 

intervals for clarity if necessary.
III. Existing contours shall use a dashed line-style;
IV. Proposed contours shall use a continuous line-style; and
V. Major contour lines shall be thicker than minor contours and include elevation 

labels.
D. Alignment Data:

I. Coordinate data shall be provided for:
a. Beginning of alignment;
b. Alignment changes in direction; and
c. End of alignment.

II. Provide the following curve data:
a. Length of curve;
b. Curve Radius; and
c. Chord bearing and length.

III. Bearings and distances:
a. Provide between points on alignments.

2.1.2 Title Sheet(s) (Shall not exceed 3 Sheets):
A. Project Title;
B. Vicinity Map:

I. Project Limits;
II. Adjacent Street Names;

III. North Arrow; and
IV. Scale Bar.

C. Firm or Engineer Information:
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I. Name;
II. Address; and

III. Telephone Number.
D. MT Professional Engineer Stamp;
E. Point and Line Style Legend;
F. Public Land Survey System Information:

I. Township;
II. Range; and

III. Section(s)
a. If contained within a single section, provide the ½, ¼, or ¼ ¼ 

information as applicable (e.g. SW ¼ NE ¼).
G. Table of Contents.

2.1.3 Plan Sheets
A. Project Title;
B. Sheet Title;
C. Sheet Number;
D. MT Professional Engineer Stamp;
E. Revision Data (See Section 3.1.2);
F. North Arrow (True North or CoGF North); and
G. Scale Bar

I. Set to Standard Engineering Scales.

2.1.4 Plan and Profile Sheets
A. Shall be provided for all proposed water main, sanitary sewer main, storm main, and 

streets;
B. Include all items in Section 2.1.3 above; and
C. In profile show:

I. Vertical scale;
II. Proposed ground;

a. Continuous line-style;
III. Existing ground;

a. Dashed line-style.
IV. Crossings of other utilities and separations from them;
V. Parallel utilities shall be shown in grayed line-style;

VI. Pipe:
a. Length;
b. Slope (if gravity); and
c. Material type.

VII. Bury depth;
VIII. Groundwater depths (if identified);

a. Include date of recording.
IX. Structures and Appurtenances;

a. For Water:
i. Valves, fittings, services, fire hydrants, encasement, etc.

a) Label size and type; and
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b) Provide station and offset or coordinates.
b. For Sanitary Gravity Sewer:

i. Manholes, services, and other structures
a) Label invert elevations;
b) Label rim elevations; and
c) Provide station and offset or coordinates.

c. For Sanitary Force Mains:
i. Valves, fittings, air/vacuum valves, and other structures

a) Label size and type; and
b) Provide station and offset or coordinates.

d. For Storm Sewer:
i. Manholes, catch basins, and other structures:

a) Label invert elevations;
b) Label rim and grate elevations; and
c) Provide station and offset or coordinates.

ii. Hydraulic Grade Lines (HGL).
X. Streets, roads, and pathways:

a. Grades;
b. Vertical curve data

i. VPI Station and elevation;
ii. Length;

iii. Radius; and
iv. k-value.

XI. Stormwater conveyance system:
a. Show all pipes, culverts, ditches, and connections; and
b. Include all sizes, material types, lengths, slopes, and invert elevations. 

2.1.5 Detail Sheets
A. Provide applicable CoGF Standard Details;

I. Highlight any additions, deletions, or modifications to CoGF Standard Details.
B. Include the following:

I. Project Title;
II. Sheet Title;

III. Sheet Number;
IV. Scale;
V. MT Professional Engineer Stamp; and

VI. Revision Data (See Section 3.1.2).

2.1.6 Road and Drainage Plans
A. Include all items in Section 2.1.3 above;
B. Include the following:

I. Existing and proposed contours;
II. Crest and sump point elevations;

III. Flow arrows;
IV. Record drawing information;
V. Construction details or standard detail for all structures;
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VI. Drainage Easements;
a. If existing, provide recording number.

VII. Where swales, ditches, or channels interfere with driveway locations:
a. Driveway locations shall be fixed and shown on the plans.

VIII. Existing and proposed lot grading plans.

2.1.7 Drainage Facilities and Swales
A. Include all items in Section 2.1.3 above;
B. Provide a cross-section of each pond or swale, including the following:

I. Bottom elevation;
II. Structure elevations;

III. Maximum water surface elevation;
IV. Inlet and outlet elevations; and
V. Berm elevations and slopes.

C. Landscaping and vegetation requirements;
D. Compaction requirements;
E. Keyway locations and dimensions;
F. Coordinates and elevations of pond corners, swale/ditch angle points, inlet/outlet pipes, 

and all drainage structures; and
G. Material gradation, thickness, and dimensions of riprap pads.

2.1.8 Basin Maps
A. Required as part of the Drainage Submittal
B. Provide Pre-development and Post–development
C. Minimum elements:

I. Vicinity map, project boundaries, PLSS information;
II. Basin limits:

a. Include on-site, off-site, and bypass areas contributing runoff to or from 
the project;

b. Engineer shall field-verify basin limits, including off-site areas, and 
describe how the limits were determined; and

c. Shall be clearly labeled and correlate with calculations.
III. Time of concentration routes with each segment clearly labeled and correlated 

with calculations;
IV. Contours:

a. Shall extend beyond the project or drainage basin as necessary to 
confirm basin limits; and

b. Refer to Section 2.1.1C.
V. Any drainage way, including natural drainage ways, constructed drainage 

features, wetlands, creeks, streams, seasonal drainage ways, closed depressions, 
ditches, culverts, storm drain systems, and drywells;

VI. Floodplain limits as defined by FEMA or other studies;
VII. Geologically hazardous areas;

VIII. Proposed drainage features;
IX. North arrow and scale;
X. Existing and proposed easements, parcel land, open space, and parkland; and
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XI. Adjacent streets.
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Chapter 3 Project Submittals

3.1. PROCESS

3.1.1 Submittals 
A. Civil Plans:

I. Shall be submitted to PCD with 3 hard copies;
II. Shall be provided in electronic PDF format;

III. The Professional Engineer(s) responsible for the civil design portions of the 
project shall stamp the project cover sheet, or each individual sheet of the civil 
design; and

IV. Include the general checklist as well as other applicable checklists.
a. Checklists are available (call 406-771-1258 for additional info.).

B. Reports and Specifications:
I. Shall be submitted to PCD with 1 hard copy;

II. Shall be provided in electronic PDF format;
III. Submit separate documents in the following order (as applicable):

a. Project Manual or Applicable Specifications
b. Water Design Report
c. Sanitary Sewer Design Report
d. Storm Drainage Design Report
e. Traffic Impact Study

IV. The Professional Engineer(s) responsible for the individual sections specified 
above shall stamp the front cover of each separate document.

C. It is recommend that water and sanitary sewer system designs be approved prior to 
submitting to MDEQ for review; and

D. The CoGF shall attempt to complete the initial review and provide written comments to 
the Development Team within thirty (30) calendar days of receiving a complete initial 
submittal.

I. Contact the project permit coordinator in PCD for what the requirements are for a 
submittal to be deemed complete;

II. A review meeting may be scheduled to discuss review comments if the design 
Engineer desires; and

III. Pre-design and interim meetings with the design Engineer and City Engineering 
staff are encouraged.

3.1.2 Resubmittals 
A. Civil Plans

I. Individual sheets may only be provided with written approval from the CoGF 
engineer reviewing the Civil Plans;

II. All changes shall include revision bubbles; and
III. Revision notes shall be provided on the sheet including:

a. Revision number 
b. Revision date
c. Any applicable notes 

B. Reports and Specifications:
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I. Shall be submitted to PCD with 1 hard copy;
II. Shall be provided in electronic PDF format;

III. The resubmittal shall be the entire report or specification; and
IV. The Professional Engineer(s) responsible for the individual sections specified in 

Section 3.1.1 above shall stamp the front cover of each separate document.
C. The CoGF shall attempt to complete the subsequent review and provide written 

comments to the Development Team within thirty (30) calendar days of receiving a 
complete subsequent submittal.

I. Contact the project permit coordinator in PCD for what the requirements are for a 
submittal to be deemed complete; and

II. A review meeting may be scheduled to discuss review comments if the design 
Engineer desires.

3.1.3 Delivery 
A. Provide digital files and paper copies to the front desk of the CoGF Planning and 

Community Development Department.
B. Call 406-455-8430 for more information. 

3.1.4 Approval
A. Once all CoGF review comments have been adequately addressed and resolved the 

developer shall provide City Staff:
I. Three (3) complete sets of the site civil final plans, signed and stamped by a PE 

(half sized plan sets are encouraged);
II. One hard copy of the final reports and specifications, signed and stamped by a PE 

(reports and specifications shall contain the current version of the revised 
documents and plan sheets); and

III. An electronic version of the approved plans, reports, and specifications (signed 
and stamped by a PE) shall be provided in PDF format.

B. Final stamped and approved plans will be distributed as follows:
I. One set for CoGF Engineering Department;

II. One set for CoGF Engineering Department Field Inspector; and
III. One set provided to Contractor to be kept on site during construction.

3.2. RESPONSIBILITIES 

3.2.1 Professional Engineer 
A. Meet the minimum design standards as specified or referenced herein during design;
B. Verify compliance with the minimum construction standards as specified or referenced 

herein during construction;
C. Coordinate with Contractor, City Engineering Staff, and other local, state, and federal 

agencies to resolve issues that arise during construction and, if needed, prepare modified 
plans for review and approval; and

D. Prepare and provide PW Engineering Division and MDEQ with record drawings.

3.2.2 Contractor 
A. Meet the minimum construction standards as specified or referenced herein;
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B. Provide PW Engineering Division with 2 paper copies of the project submittals that have 
been reviewed and approved by both the Contractor and the Design Engineer;

C. Attend the pre-construction meeting;
D. Notify the PW Engineering Division (406-771-1258) a minimum of 48 hours before 

starting construction;
E. Ensure that a City Inspector is on site during construction of all work requiring 

inspections; and
F. Provide the PW Engineering Division with copies of all third party testing results.

3.2.3 City Engineering Staff (Type I) or Third Party Consultant (Type II)
A. Review the design and construction to verify compliance with current Standards; 
B. Provide full time inspection of the public improvements;

I. The full time inspector cannot authorize any deviation from the approved plans 
and specifications or substitution of materials or equipment, unless authorized by 
the Design Engineer and approved by the City Engineer or his/her designee.

C. Provide the Design Engineer with red line notes of changes that occurred during 
construction; and

D. Provide a copy of the “built in substantial accordance with the MDEQ approved plans” 
certification letter required by MDEQ.

3.2.4 Developer 
A. Employ a Professional Engineer to design the project or development in accordance with 

the minimum design standards as specified or referenced herein;
B. Employ a contractor to meet the minimum construction standards as specified or 

referenced herein; and
C. Employ a Professional Engineer (CoGF Engineering Staff) to verify compliance with 

minimum construction standards throughout construction of all proposed CoGF 
infrastructure within the development.

I. Type I – CoGF Engineering Staff
II. Type II – Third Party Consultant (only allowed with City Engineer approval)

3.2.5 All Parties 
A. If at any point of design or construction, an unapproved deviation from the Standards is 

realized by the Engineer, Contractor, the CoGF, or the Developer, immediate action shall 
be taken to correct the issue and bring the design or construction into compliance with the 
standards currently in effect at no cost to the CoGF; and

B. Any changes from approved drawings shall be reviewed, stamped, and approved in 
writing by the Design Engineer first, than the CoGF PCD Engineering Staff, than CoGF 
PWD Engineering Staff, prior to construction of said change. 

3.3. DESIGN OR CONSTRUCTION DEVIATION

 

3.3.1 Requirements: 
A. A Deviation will only be granted when minimum standards cannot be met or when the 

proposed item meets or exceeds minimum standards as determined by the City Engineer. 
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Deviations will not be considered on basis of cost, “engineering judgment”, or 
“professional opinion”;

B. Requests shall be made in writing and shall: 
I. Identify the specific section of the standards requiring a deviation;

II. State the standard as currently adopted;
III. State the standard as proposed for the deviation; and
IV. Provide adequate justification for the deviation.

C. Requests shall be approved by both the CoGF PCD Engineering staff and the CoGF 
PWD Engineering staff in writing; and

D. Deviations from the Standards not individually approved as indicated above are not 
approved, even if shown in approved plans, specifications, or reports.
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Chapter 4 Development

4.1. REQUIREMENTS

4.1.1 General 
A. All subdivisions and developments shall comply with MDEQ requirements, the Official 

Code for the CoGF, and these Standards;
B. Roadways and utilities shall be constructed from the existing facilities to the far property 

line of the development or such other point within the development that may be specified 
by the City Engineer:

I. Extension of water mains beyond the property line may be required as determined 
by the City Engineer for looping and redundancy; and

II. All utilities shall be within a public right-of-way or easement to permit free and 
unobstructed access.

C. Obtain and provide the City with all easements and right-of-ways necessary to extend 
roadways and utilities to the far property line of the development:

I. Obtain written approval from the CoGF PWD stating they have reviewed and 
approved the location of easements for the future extension of roadways and 
utilities which shall be submitted with the final plat along with an 11 x 17 legible 
copy of the approved final plat showing the utility and/or easement locations.

II. An easement benefiting the City of Great Falls that is created on a final plat shall 
have the following language:

“Acceptance of shown new City of Great Falls easements:
A perpetual easement benefiting the City of Great Falls for the construction, 

maintenance, enlarging, reducing, replacing, or removal of underground utilities 
including above ground fire hydrants, valve boxes, and lids for accessing underground 
utilities, together with all necessary appurtenances thereto, in, under, through and 
across the real property shown on this plat together with the right to excavate and refill 
ditches and/or trenches throughout the location of said general utilities.  The City of 
Great Falls or its designee agrees that in the event of any excavation within said 
easement for purpose of maintenance or repair, the area shall be backfilled and/or 
restore the surface to its then existing condition.  For the protection of said easement, 
the property owner shall not make or construct any buildings, retaining walls, trees, 
shrubs, bushes, or other structures (including other utilities) that would impair the 
maintenance or operation of the utilities placed therein.  Asphalt and Portland cement 
concrete paving, grass, traffic signs, mail boxes, fences, irrigation sprinkler systems are 
permissible improvements within the land covered by this easement.  This grant of 
easement shall run with the land and shall be binding upon and shall inure to the benefit 
of the City of Great Falls, Montana its successors and assigns.

To the fullest extent permitted by law, the property owner shall indemnify, defend, 
and save City, its agents, representatives, employees, and officers harmless from and 
against any and all claims, costs, fees, losses, liabilities or damages of whatever kind 
or nature arising from or related to property owner’s use of the real property described 
herein, except for the City’s actions under this grant of easement.”
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D. There should be reserved along the front lot line and side street lot line of each residential 
and commercial lot a 10-foot wide utility easement along, contiguous and adjacent to the 
lot line to provide an area between the lot line and the easement line for the placement of 
privately owned underground utilities. 

4.1.2 Utilities 
A. All new utilities that can be placed underground should be placed underground, unless 

written permission is provided by the City Engineer;
B. City utility collection and distribution mains shall be located within the paved portion of 

the street or alley;
C. Water transmission mains, sewer interceptor mains, and sewer force mains shall be 

located as approved by the City Engineer;
D. Underground private utilities should be located on private property between the lot line 

and the easement line, unless written permission is provided by the City Engineer;
E. No underground utilities, except service sweeps to the streetlights shall be placed parallel 

to the roadway in the boulevard between the back of curb and sidewalk or within a 
sidewalk itself;

F. No aboveground utility boxes, pedestals, vaults, or transformers shall be placed within 
any City utility easement or access easement to any City facility, unless written 
permission is provided by the City Engineer; and

G. Streetlights shall be at least 2 feet from the back of curb. All above ground utilities shall 
be at least 1 foot from the sidewalk.

4.1.3 City Utility Easements: 
A. All City utility easements shall be 20 feet wide for a single pipeline, with the pipe 

centerline 10 feet from one easement edge;
B. For easements with two pipelines, the minimum width shall be 30 feet with each pipe 

centerline 10 feet from the easement edge; and
C. For easements with three pipelines, the minimum width shall be 40 feet with each pipe 

centerline 10 feet from the easement edge and 10 feet from the outside of other pipe.
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Chapter 5 Water System

5.1. DESIGN AND CONSTRUCTION STANDARDS

5.1.1 Design Report
A. A design report prepared by a professional engineer licensed in the State of Montana 

which addresses fire and domestic flow requirements shall be submitted to and approved 
by the CoGF. 

B. The design and design report shall meet the minimum requirements of MDEQ Circular 1.
C. The report shall include flow test results or modeled flow results, as approved by the 

CoGF, which show the static pressure and available flow from the hydrant at 20-psi 
residual pressure. 

I. The CoGF will perform the required hydrant flow testing at no cost, if so 
requested (Utility Dispatch Clerk 406-727-8045).

D. An overall plan of the development, including all areas outside of the proposed 

development which would naturally be served through the proposed development shall be 

provided. 
E. The Design Engineer shall calculate and provide the average day demand, the max day 

demand, and the required fire flow. 
I. Refer to the current Water Facility Plan for existing system design data;

II. Provide demand calculations in units of gpd and ERUs; and
III. Provide velocity calculations in units of fps.

5.1.2 General Construction Standards
A. Water systems shall be constructed in accordance with the current edition of the 

Standards (this document), the current edition of the MPWSS for Water Distribution and 
other standards referenced elsewhere in this document. Any conflicts or differences in 
these documents shall be resolved in favor of the OCCGF, these Standards, and then the 
MPWSS. 

5.1.3 Offsets
A. Water mains and appurtenances shall maintain horizontal and vertical offsets as required 

in MDEQ Circular 1. 
B. Water service lines and appurtenances shall maintain minimum horizontal separation of 

10 feet and a minimum vertical separation of 18 inches from all sewer mains, and storm 
mains, and sewer service lines, as measured from the outside of the pipe.

C. All underground electrical, gas, phone, fiber, and cable lines must be installed at least 5 
feet horizontally and 1 foot vertically from water mains and services. 

5.2. WATER MAINS AND SERVICE LINES

5.2.1 Water Pipe
A. Size
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I. The main shall be sized to meet the demands of the proposed development and 
areas outside of the proposed development which would naturally be served 

through the proposed development, or as directed by the City Engineer;
II. Refer to the CoGF Extension of Services for oversizing and reimbursement 

information;
III. Minimum main size shall be 8-inch; 
IV. Fire hydrant leads shall be 6-inch;
V. The Design Engineer shall refer to the current Water System Facility Plan and 

correspond with the City Engineering Office to determine if oversized mains are 
required for the development;

VI. Capacity shall meet the max day plus fire flow and peak hour demand;
a. Required fire flow shall be determined by the Fire Code and verified by 

the CoGF Fire Department.
VII. Velocity shall not exceed 15 feet per second through a public main line; and

VIII. C value for flow calculations in PVC pipes shall be between 130 and 150.
B. Location 

I. Mains shall be extended to far property line of the development or such other 
point that may be specified by the City Engineer. Subdivisions and corner lot 
developments may be required to extend mains to property lines in multiple 
directions;

II. Mains shall be under the paved section of the roadway, unless a deviation request 
is approved by the CoGF Engineering Division;

III. Water mains are located 10 feet away from the road center line on the west side of 
streets and on the north side of avenues.

IV. Transmission mains shall be located as approved by the City Engineer;
V. Fire hydrant leads shall not exceed 50 feet in length;

VI. Where mains or fire hydrant leads cannot be installed in the public ROW, a 
minimum 20-foot wide easement shall be provided with the line in the center of 
the easement.  A wider easement may be required based on the bury depth of the 
main.  Trees, lights, signs, retaining walls, and structures shall not be installed 
within the easement; and

VII. Mains shall be buried a minimum of 6.5-feet.  Less bury depth requires City 
Engineering Office approval and insulation.

C. Material
I. C-900 PVC pipe shall be manufactured within one year of the bid date, free of 

any scrapes or defects, have a constant color throughout the pipe at the time of 
installation, and be in new condition;

II. 6-inch fire hydrant leads shall be PVC – DR14 gasket pipe conforming to 
AWWA C-900 Standards; 

III. 8-12 inch water mains shall be PVC – DR14 gasket pipe conforming to AWWA 
C-900 Standards; 

IV. 14-24 inch water mains shall be PVC – DR18 gasket pipe conforming to AWWA 
C-900 Standards;

V. Ductile Iron pipe can be required by the City Engineering Office in special 
conditions such as high working or surge pressures and when pipe is going to be 
buried in petroleum contaminated soils; and
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VI. Water mains larger than 24-inch shall be Ductile Iron with a pressure class based 
on the working pressure of the main.

D. Ductile Iron – Shall meet current MPWSS material and construction requirements
I. Ductile Iron pipe shall have a minimum thickness class of 51 (a higher class may 

be required in some situations);
II. Only used as approved by the City Engineer;

III. Joints shall be push-on;
IV. Use nitrile gaskets with push-on and Mechanical Joint (MJ) connections for areas 

with hydrocarbon contamination; and
E. Pipe joint gaskets:

I. Push-on joints utilize a single gasket meeting AWWA C111;
II. Standard gasket shall be Styrene Butadiene Copolymer (SBR);

III. Special gaskets for use in areas of hydrocarbon contaminated soils and/or ground 
water shall be Acrylonitrile (Nitrile) Butadiene and Grafoil gaskets on flange 
fittings; and

IV. Design Engineer shall verify that the special gaskets are suitable, acceptable, and 
safe for use in the contaminated soils and/or ground water.

5.2.2 Valves
A. Size and Type

I. 12-inch diameter and smaller shall be gate valves; and
II. Larger than 12-inch diameter shall be butterfly valves. 

B. Location
I. Shall be installed at each leg of every tee and cross, and at each intersection 

crossing;
II. Maximum spacing shall not exceed 500 feet unless otherwise approved by the 

City Engineer;
III. Shall not be located underneath curb and gutters, sidewalks, boulevards, travel 

route of a multiple use path, or within the wheel path of a vehicular travel lane; 
and

IV. A new valve shall be installed at all connections to existing water mains 
regardless of the proximity of an existing valve.

C. Gate Valves shall be Mueller, Kennedy, Clow, or Waterous Gate Valves with:
I. Minimum 250 psig working pressure meeting AWWA C509 and/or C515;

II. Resilient Seat;
III. Push-on joint;
IV. Valve to open counterclockwise;
V. 2-inch square operating nut;

VI. Fusion bonded epoxy exterior and interior coating; and
VII. Double wrap with polyethylene encasement in accordance with AWWA C105;

D. Tapping valves shall be Mueller, Kennedy, Clow, or Waterous tapping valve with:
I. Resilient Seat;

II. 250 psig maximum working pressure;
III. 500 psig static test pressure;
IV. Tapping by mechanical joint;
V. Open counterclockwise;
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VI. 2-inch square operating nut;
VII. Double wrap with polyethylene encasement in accordance with AWWA C105;

VIII. Minimum 10 mil fusion bonded epoxy exterior and interior coating; and
IX. Flanged end drilling complies with ANSI B16.1 class 125.

E. Butterfly Valves shall be Mueller, M&H, Pratt, Kennedy, or Dezurik with:
I. Class 250;

II. Push-On joints or Mechanical Joint by Mechanical Joint;
III. Valve to open counterclockwise;
IV. Minimum 450 lbs torque rated operating stem and nut;
V. 2-inch square operating nut;

VI. Fusion bonded epoxy exterior and interior coating; 
VII. Lubricated screw type operators designed for bury;

VIII. Side operator shall be located on south or east side of water main; and
IX. Double wrap with polyethylene encasement in accordance with AWWA C105.

F. Auxiliary fire hydrant valves shall be Mueller, Kennedy, Clow, or Waterous 6-inch gate 
valves with:

I. 250 psig rated gate valve;
II. Resilient Seat;

III. Flanged joint by push-on joint; and
IV. Double wrap with polyethylene encasement in accordance with AWWA C105.

G. Domestic water services and fire lines (4- and 6-inch) shall be Mueller, Kennedy, Clow, 
or Waterous gate valves with:

I. 250 psig rated gate valve;
II. Resilient Seat;

III. Flanged joint by push-on joint; and
IV. Double wrap with polyethylene encasement in accordance with AWWA C105.

5.2.3 Valve Boxes 
A. Shall be cast iron, 3 piece screw type, Heavy Duty;
B. 5-1/4-inch diameter shaft;
C. Lid with “Water” lettering;
D. Shall be of sufficient length to be adjustable to finish grade;
E. Use of “drop in” risers will not be allowed;
F. Tyler model 6860 heavy duty series, East Jordan Iron Works 8560 series, or Star Pipe 

“heavy duty”;
G. Number 6 bases or as required for valve size; and
H. Valve box shall have a protective bituminous asphaltic seal coating.

5.2.4 Fire Hydrants
A. Location

I. Placement is subject to the approval of the Fire Chief and City Engineering 
Office;

II. Spacing shall not exceed 500 feet in residential areas;
III. Spacing shall not exceed 300 feet in commercial areas;
IV. Spacing shall not exceed 200 feet in industrial areas;
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V. Provide a 3-foot separation from the center of the fire hydrant to the back of curb 
and/or from the edge of sidewalk; and

VI. Provide bollards for hydrants unprotected by curb.
B. Shall be Mueller Super Centurion 250 model A-423, Kennedy Guardian model K81A, or 

Waterous Pacer model WB67-250;
C. Furnish Fire Hydrants meeting ANSI/AWWA C502 standards, with a 250 psig standard 

maximum working pressure;
D. Shall include a 5-1/4 inch main valve opening;
E. 6 inch shoe with push-on joint;
F. One 4 inch pumper nozzle with NST #40484 gage and two 2-1/2 inch hose nozzles ASA 

specification B26 for National Standard Fire Hose Coupling Screw Threads (7.5 threads 
per inch);

G. Furnish “Compression” type hydrants with safety or traffic flange and safety stem 
coupling with above ground line;

H. Hydrants shall be of the dry top design with 2 or more “O” rings sealing the water from 
the operating mechanism;

I. The operating mechanism shall be automatically lubricated from a sealed, self-contained 
lubricating reservoir;

J. Hydrants shall be painted with “Mueller Yellow” Amercoat 370 fast-dry multipurpose 
epoxy or Polane SP polyurethane enamel;

K. Furnish fire hydrants of sufficient length such that the bury line is at the finished grade; 
and

L. Double wrap with polyethylene encasement in accordance with AWWA C105.

5.2.5 Fittings
A. Utilize ductile iron (AWWA C153 pressure rating 350 psig) or cast iron (AWWA C110 

pressure rating 250 psig) fittings per the following:
I. Cement Mortar (AWWA C104) or fusion bonded epoxy (AWWA C550) interior 

lined, double thickness meeting the ANSI/AWWA C104/A21.4 requirements;
II. Approximately 1 mil thick asphaltic seal coating (ANSI/AWWA C153/A21.53) 

or fusion bonded epoxy coated;
III. Push-on joints (Use other joints where necessary for restraint or other special 

conditions);
IV. All AWWA C110 or C153 compact push-on (union-tite) water main fittings shall 

be supplied with restraint ears.
V. Install ductile iron push-on by flange fittings for fire hydrants and service lines 4-

inches and larger; and
VI. All fittings must be manufactured in accordance with NSF61.

5.2.6 Couplings
A. Pipe couplings shall meet one of the following:

I. Cast type with cast iron or ductile iron sleeves malleable or ductile iron flanges, 
shall be “long body”; or

II. Gray iron or ductile iron, mechanical joint solid sleeves, shall be “long sleeves” 
such as Tyler Union C153 ductile iron “Long” solid sleeve; Romac Style “501” 
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Long Barrel Coupling; Smith-Blair 442 Long sleeve coupling; Romac Alpha 
restraint coupling, or equal.

B. Couplers shall be fusion bonded epoxy coated; and
C. MEGALUG restraints, or approved equal, shall be used with mechanical joint sleeves.

5.2.7 Tapping Sleeves
A. Utilize full circumference tapping sleeve with NPT stainless steel test plug and cast iron 

or duticle iron body.  Supply cast or ductile iron mechanical joint type sleeve with end 
and side gaskets;

B. Tapping sleeve outlet joint shall be flanged;
C. Outlet flange dimensions and drilling shall comply with ANSI B16.1 Class 125;
D. The flange shall be ductile iron or carbon steel complying with fusion bonded epoxy 

coating for stainless steel sleeves;
E. The working pressure for 4 inch through 12 inch shall be a minimum of 200 pisg and 

minimum of 150 psig for 14 inch and larger;
F. Fusion bonded epoxy coating inside and outside;
G. Double wrap with polyethylene per below requirements;
H. Utilize gaskets per requirements outlined in the gasket section above; and
I. Pressure test at a minimum of 100 psig for 10 minutes or as recommend by manufacturer.

5.2.8 Polyethylene Wrapping
A. PVC Main:

I. Double wrap all ductile or cast iron pipe fittings, valves, and hydrants with 
polyethylene encasement in accordance with AWWA C105;

II. The inner layer shall be 8 mil and outer layer shall be 8 mil of the polyethylene 
wrap for a total of 16 mil;

III. At no time shall a “sling” or “strap” come into contact with the polyethylene; and
IV. Polyethylene adhesive tape shall be used for all repairs to the wrap.

B. Ductile/Cast Iron Pipe:
I. Double wrap all ductile or cast iron pipe and pipe fittings, valves, and hydrants 

with polyethylene encasement;
II. The inner (1st) layer of polyethylene wrap will be V-BIO which consists of three 

layers of co-extruded linear low density polyethylene (LLDPE);
III. The outer (2nd) layer of polyethylene wrap will be 4 mil cross laminated high 

density polyethylene;
IV. At no time shall a “sling” or “strap” come into contact with the polyethylene; and
V. Polyethylene adhesive tape shall be used for all repairs to the wrap.

5.2.9 Wax Tape System
A. The entire flange and all bolts on mechanical and flanged joints, restraints, sleeves, 

couplers, fittings, and valves shall be wrapped with a wax-system;
B. The wax tape system (such as provided by Trenton Corporation or approved equal) 

utilized for below ground applications consists of three separate parts:
I. Primer;

II. Wax Tape #1; and
III. Poly ply outer tape.
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C. The wax tape system does not replace the polyethylene wrapping requirement.

5.2.10 Location of Test Taps
A. A test tap shall be located within 5 feet of the beginning and end of the main;
B. Within 5 feet of the “source water”; and
C. Test taps shall be located with a maximum spacing of 400 feet along the main.

5.2.11 Water Services
A. General

I. Service pipes shall be so arranged that each separate building and/or house shall 
be supplied by a separate service line from the City main;

II. Structures containing two or more residences under separate ownership shall have 
separate service lines from the main, service valves, and meters for each 
residence;

III. Structures containing two or more residences, offices, or businesses that are rental 
units under common ownership shall have one service line, valve, and meter for 
all occupants within a single structure;

IV. Each water meter shall be controlled by an independent valve or curb stop;
V. A valve or curb stop (with box) shall be installed in each service line so that the 

supply may be controlled from the street side of the property line;
VI. The curb valve shall be perpendicular to the main and located in the public right-

of-way or a city easement;
VII. It is unlawful to extend a water service which is intended to supply water to a 

property facing one avenue or street to another property facing another avenue or 
street, if the water service has to cross a public right-of-way such as an avenue, 
street, or alley;

VIII. When a lot or parcel is developed to a permitted use, all duplicate, excess, and/or 
unused water services and fire services, including stub-outs, shall be disconnected 
from the main and the main shall be plugged;

IX. Construction on parcels aggregated will trigger abandonment of unused water and 
fire services at the main, this shall occur within six months;

X. Water service lines supplying water to a building or buildings that are to be razed 
shall be plugged at the City water main;

a. Unless the service has adequate bury depth, is copper, and will be put 
back into service in the near future; then

b. The service shall be physically disconnected from the building side of 
the controlling curb stop and the curb box shall be reset over the curb 
stop.

XI. New or reconstructed services shall meet current Standards, including location of 
curb stops and meter pits; and

XII. Domestic water services shall not be tapped on a fire service line or fire hydrant 
main.

B. Construction of Water Service
I. A fee shall be issued when it is necessary to tap an existing or new water main for 

a service connection or a test tap: 
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a. The permittee/contractor shall pay by direct billing for all test taps, 
testing equipment, overtime, and chemicals used; 

b. When the project includes five (5) or less taps, the City will provide the 
equipment, labor, and materials required to tap the main for water 
service lines that are ¾-inch up to 2-inches in diameter (this includes the 
corporation stop, curb stop, and box);

c. Saddles, clamps, and other extraneous fittings are not included in this fee 
and will be billed extra by the CoGF Finance Department;

d. When the project includes six (6) or more taps, the contractor shall 
provide the corporation stop, curb stop, and box;

1. All excavation shall be ready for tapping crews at the same time;
2. The maximum distance between taps shall be 1,000 feet; and
3. Lost crew time due to unsafe or incomplete excavations shall be 

billed directly to the permitee/contractor in addition to the tapping 
fee.

e. The Contractor will excavate around the main and prepare a safe trench, 
meeting the minimum OSHA requirements, from the main to the 
approved curb stop location; and

f. Water service lines 4-inches and larger in diameter shall connect to the 

water main with a tee and gate valve.

II. The Contractor is responsible for utilizing a Licensed Plumber to install the 
service line (2-inches and smaller) from the main to the curb stop valve and the 
Contractor is responsible for installing the curb stop and box; 

III. The Contractor is responsible for the installation of the backfill and complete site 
restoration per the requirements outlined throughout this documents;

IV. City personnel shall inspect the tap and service line prior to backfill;
a. PWD Staff shall inspect irrigation service lines, domestic water service 

lines, and fire lines that are 4-inches and larger; and
b. PCD Staff shall inspect irrigation service lines, domestic water service 

lines, and fire lines that are 2-inches and smaller.
V. Satisfactory pressure leakage and bacteriological tests on 4-inch and larger lines 

shall be conducted in accordance with City policy, these standard specifications, 
and the current edition of the MPWSS;

VI. On existing roads, the City will restore the pavement surface unless the 
Contractor is authorized by the Street Division to restore the pavement surface.  
This is because, periodically, additional pavement surface restoration, beyond that 
which is needed to make the service connection is required;

a. The City will charge the Contractor for equipment, labor, and materials 
required to complete the work.  The Contractor will not be charged for 
any of the additional pavement restoration that the City chooses to 
complete;

VII. Per the locally adopted Plumbing Code, the Owner will be responsible to hire a 
Licensed Plumber to construct the service line from the curb stop to the point of 
service; and

C. Location
I. Services shall connect to and extend from the main perpendicularly;
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II. Services shall connect to the main on the front door side of the structure if 
multiple mains are available;

III. Services shall be buried a minimum of 6.5-feet below the final street grade and 
the finished grade of the consumer’s premises; and

IV. Less bury depth requires PCD Staff approval and insulation.

D. Size
I. The water service tap, corporation stop, service line, curb stop, and meter shall all 

be the same nominal size from the main to the meter;
II. Acceptable water service and fire line sizes are as follows:

a. ¾-inch service;
b. 1-inch service;
c. 1.5-inch service;
d. 2-inch service;
e. 4-inch service;
f. 6-inch service;
g. 8-inch service; and
h. Obtain approval from City Engineering office for service lines larger 

than 8-inches.
III. If a service line size is reduced prior to the meter pit or vault, the design engineer 

shall provide hydraulic data indicating maximum achievable flow rates at the 
meter are within the manufacturer’s recommendations and obtain written 
authorization from the City Engineer.

E. Materials
I. 2-inch and smaller services shall be type K soft copper from main to structure 

entrance valve;
a. See below for service lines over 100 feet in length; and
b. Pipe joint is flared end to entrance valve.

II. From the entrance valve to a point a minimum on one (1) foot past the meter 
setting, the service material shall be of Type M or L hard copper pipe;

III. Water service lines longer than 100 feet in length;
a. From the curb stop to the structure shall be Type K soft copper or 

HDPE, 200 psig meeting AWWA C-901 standards;
b. When 200 psig HDPE piping is used a meter pit approved by the City 

Engineer shall be installed 2 feet from the curb stop on the property side 
of the curb stop at the property owner’s expense;

c. Type K soft copper shall connect the curb stop and the meter pit;
d. Fittings used to connect the copper pipe to the 200 psig HDPE pipe shall 

be all brass similar to Mueller “Insta Tight” finttings; and
e. When 200 psig HDPE pipe is used, #14 high strength copper tracer wire 

shall be installed from the curb stop to the house in the trench with the 
service line.

IV. 4-inch and larger fire lines and services shall be PVC AWWA C-900 DR-14 or 
Ductile Iron Pipe.
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a. Ductile iron pipe is required from 10 feet outside the foundation to the 
entrance valve inside the building and in areas of bury in petroleum 
contaminated soils;

b. Cast iron is acceptable from the main to a point 10 feet outside the 
building only when the existing service is cast iron;

c. Double wrap all ductile or cast iron pipe and pipe fittings with 
Polyethylene Encasement in accordance with AWWA C105;

d. Pipe joints shall be push-on with single gasket meeting AWWA C111;
e. Utilize flange joint to gate valve connected to main; and
f. Utilize flange and/or mechanical joints where necessary.

V. Unsuitable materials – an existing galvanized or lead service line that is being 
repaired shall be replaced with an acceptable type material from the main to the 
structure.

5.2.12 Service Clamps (Saddles) 
A. For 12-inch and smaller C900 PVC saddles shall be Muller H-13000 series, A.Y. 

Mcdonald 3805 series, or Ford S902 (Style B 2-piece bolted design);
B. For ductile iron or C900 PVC larger than 12-inches saddles shall be Muller BR2S or 

BR2W series or equal approved by the PWD;
C. Supply two-piece water service saddles with AWWA taper (C.C.) thread to match 

corporation stop or component identified on the Construction Drawings; and
D. Tighten and torque saddle bolts and straps with breakaway type torque wrench per 

manufacturer’s recommendations.

5.2.13 Corporation Stop 
A. Shall be Mueller B-25000, Ford FB600 Ballcorp, or AY McDonald 4701B with

I. Ball valves;
II. Bronze compoments;

III. 300 psig maximum working pressure;
IV. 90-degree turn;
V. AWWA taper inlet thread; and

VI. Copper flare straight outlet connection. 

5.2.14 Curb Stop Valves
A. Shall be Mueller B-25204N or Ford B22M with:

I. Ball valve;
II. Bronze plug;

III. Copper flare nut on both ends;
IV. Large tee head key;
V. The Minneapolis pattern valve is not required;

VI. 90-degree turn;
VII. 300 psig maximum working pressure; and

VIII. Include a 10-inch x 10-inch x 2-inch concrete support block under curb stop.

5.2.15 Curb Boxes 
A. Shall be Tyler 6500, A.Y. McDonald 5700, or Star Pipe Product SB series with:
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I. Adjustable screw type;
II. Bolt down lid with brass bolt and “Water” lettering;

III. Standard curb boxes shall be a minimum of 6.5-feet to 7-foot extended length;
IV. Screw extensions as need to reach finish grade;
V. Tyler LP-5041, 6500, or Star Pipe SB series enlarged bases for 1.5-inch and 2-

inch curb stops; 
VI. Arch style enlarged base; and

VII. Curb boxes shall be “heavy duty” with protective bituminous asphaltic seal 
coating.

5.2.16 Entrance Valve 
A. Shall be located within 2 feet of the point where the service enters the building and from 

1 to 3 feet above the floor;
B. An approved valve of good quality and good hydraulic characteristics must be placed so 

that the water can be readily shut off from the building;
C. Full way gate valves or rotary valves, which include ball, cone and plug types are 

recommended;
D. Better quality compression stops or globe valves are permissible;
E. The inlet side of any entrance valve shall be mechanically joined to copper service lines 

¾ inch through 2 inch by means of copper flare connections; and
F. The inlet side of any entrance valve on service lines 4 inches and larger in diameter shall 

be mechanically joined to the service pipe and properly supported and restrained against 
movement in accordance with PWD specifications.

5.2.17 Tapping Saddles 
A. Ductile Iron

I. Mueller BR 2 B; or
II. Approved equal.

B. PVC Pipe
I. Mueller H-13000 Series;

II. AY McDonald 3805;
III. Ford S902 Style B; or
IV. Approved equal.

C. Bronze or brass alloy with 200 psig minimum work pressure;
D. AWWA taper thread outlet
E. Shall be Romac SST III or an equal approved by the PWD for service lines or main 

extensions larger than 4-inch; and
F. Bolts for flange connection on tapping sleeves shall be Cor-Ten or Cor-Blue. 

5.2.18 Couplings 
A. Shall be three part union;
B. Copper flare both ends; and
C. Mueller H-15400, or approved equal. 

5.2.19 Mechanical Joint Restraints 
A. Shall be Megalug or approved equal. 
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5.2.20 Pipe Bedding 
A. Shall be placed in accordance with CoGF details 5-30 and/or 5-31;
B. Shall be haunched under pipe with shovel;
C. Type 1 bedding shall conform to MPWSS Section 02235 CRUSHED BASE COURSE ¾ 

inch Minus;
D. In the event ground water prohibits the use of ¾ inch minus base course, 3/8 inch aggregate 

(chips) may be used, with the Engineers approval, under the following conditions; 
a. Filter fabric shall be laid on the excavated ditch bottom and encase the bedding and 

pipe;
b. The open graded aggregate shall be free draining and non-plastic;
c. The open graded aggregate shall conform to all applicable portions of MPWSS 

Section 02250, GRAVEL MATERIAL, meeting the gradation requirements for No. 
2 gravel material; and

d. Trench plugs, as defined by CoGF detail 5-34, shall be installed once every 100 
feet;

E. Place Type 1 Pipe Bedding from 4 inches below the bottom of the pipe, around the pipe, 
and up to 6 inches over the pipe; 

F. The use of roller buckets and/or vibratory plates, attached to an excavator, for compaction 
within a public utility trench is not allowed; 

G. The use of “Recycled Asphalt” as bedding, backfill, or base course is not allowed;
H. The use of “Recycled Concrete” as bedding or as a substitute for washed gravel is not 

allowed;
I. The use of “Recycled Concrete” as backfill is only allowed when blended with other 

materials and only when approved by the City Engineer’s Office;
J. The use of Concrete Washout as bedding and/or backfill is only allowed when approved 

by the City Engineer’s Office; and
K. Pipe bedding for all Polyethylene wrapped pipes shall consist of a clean sand meeting the 

following requirements:
a. 100% passing the ¼-inch Sieve, 10 – 40% passing the No. 8 Sieve, and 0 – 10% 

passing the No. 16 Sieve;
b. The liquid limit for the material passing the No. 40 Sieve is a maximum of 25; and
c. The plasticity index shall not exceed 0.

5.2.21 Warning Tape 
A. Shall be installed above all water mains and fire hydrant lines;
B. Shall be a minimum of 5 mils thick;
C. Shall be 3 inches wide;
D. Shall conform to APWA colors; and
E. Shall be buried 12 to 24 inches below the final grade. 

5.2.22 Tracer Wire
A. Shall be #12 AWG fully annealed, high strength solid copper clad steel conductor
B. 30-mil high-density HDPE or HMWPE insulation, rated for direct bury use at 30 volts;
C. Shall be approved for direct bury;
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D. Conductor must be at 21% conductivity for locate purposes and have a minimum break 
load of 450 pounds;

E. Insulation is to meet APWA/ULCC color code requirements for identification of the 
buried utility;

F. Shall be taped every 5 feet to the top of the water main;
G. Connectors should be capable of handling 2 to 4 wires per connector and designated as 

“water-proof”, such as snake bite locking connectors by Copperhead Industries, LLC;
H. Connectors shall be dielectric silicon filled to seal out moisture and corrosion and 

installed in a manner so as to prevent any un-insulated wire exposure;
I. Shall be spliced with moisture displacement connectors; 
J. Non-locking friction fit, twist on or taped connectors are prohibited;
K. Grounding Anode shall be 1.3-inch D x 18.5-inch L magnesium drive in anodes weighing 

a minimum of 1.5 pounds;
L. All anodes will include a HDPE cap with 20-feet of factory installed #12 AWG tracer 

wirer with 30 mil high density HDPE insulation meeting the above requirements; 
M. Anodes shall be manufactured approved for direct bury; 
N. Cobra T3, with optional shorting jumper, 1 inch conduit, above ground access box with 

hydrant flange adapter, as manufactured by Copperhead Industrial, LLC or approved 
equal;

O. Grade level/in-ground access boxes may be installed if approved by the City Engineering 
Office;

P. The access box shall have an encapsulated magnet, corrosion resistant isolated brass wire 
lugs, and opened with a standard pentagon head key wrench;

Q. Access boxes shall have a switchable lid in order to isolate the ground if necessary;
R. Access boxes shall meet APWA/ULCC color code requirements;
S. Sufficient wire/slack (2-feet) shall be left in the access box allowing the cover to be lifted 

intact and allowing for future vertical adjustments; and
T. Shall be made accessible in accordance with COGF detail 5-38.

5.2.23 Marker Posts 
A. Shall be used when a main is located outside a paved surface;
B. Shall be fiber glass (FlexPost®) and a minimum of 5-feet tall, minimum of 3.5-inches wide 

and include the CoGF PW Utility Division contact information.
C. Shall conform to APWA colors;
D. Shall be installed at bends, tees, and crosses; and
E. Shall be installed at every valve or valve cluster and change in direction;



CHAPTER 6 - SANITARY SEWER 

SYSTEMS
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Chapter 6 Sanitary Sewer System

6.1. DESIGN AND CONSTRUCTION STANDARDS

6.1.1 Design Report
A. A design report prepared by a PE licensed in the State of Montana which addresses sewer 

flows at full build-out of the development shall be submitted to and approved by the CoGF.  
The design report shall include an overall plan of development including all areas outside 
of the study area which would naturally be serviced through the study area.

B. The design and design report shall meet the minimum requirements of MDEQ Circular 2.
C. Average daily flows, peak hour flow criteria, wastewater flow rates by zoning areas, 

peaking factors, and other applicable design criteria shall be used as defined in the current 
Sanitary Sewer Facility Plan.

D. Sewer mains shall be sized for the ultimate development of the tributary area.  Nothing 
shall preclude the City from requiring the installation of a larger sized main if the City 
determines a larger size is needed to meet the requirements for future service.  Joint 
participation by the City may be applicable where over sizing is deemed appropriate by the 
City Engineer.  The minimum diameter of any gravity sanitary sewer main shall be eight 
(8) inches.

E. List all improvements or proposed additions to the sanitary sewer system.
F. Assess the ability of the existing collection system to handle the peak design flow from the 

project and the impact of the Wastewater Treatment Plant.
G. For existing or proposed lift stations, provide the following:

I. A description of the existing and/or proposed wet well, pumping system, and force 
main;

II. The capacity of the existing and/or proposed lift station service area;
III. A map showing the existing and/or proposed lift station service area;
IV. A list of the existing users and their average design flows;
V. The existing and/or proposed peak design flow and reserve capacity;

VI. For lift stations to be owned and maintained by the CoGF, the minimum force main 
pipe size leaving the lift station shall be 4-inches in diameter;

VII. The pump run and cycle times for the existing and/or proposed average and peak 
design flows;

VIII. The hydraulic capacity of the existing and/or proposed force main(s);
IX. A list of the proposed users and their average design flows;
X. The proposed average and peak design flows to the lift station;

XI. The reserve capacity of the lift station with the proposed project at full capacity;
XII. The pump run and cycle times for the proposed average and peak design flows; and

XIII. Recommendations for improvements to an existing lift station, if necessary, to 
enable the lift station to serve the proposed project.

6.1.2 General Construction Standards
A. Sewer systems shall be constructed in accordance with the current edition of the Standards 

(this document), the current edition of the MPWSS, as modified by the CoGF Special 

Provisions for Sanitary Sewer Collection Systems, the CoGF Municipal Code, and other 
standards referenced elsewhere in this document.  Any conflicts or differences in these 
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documents shall be resolved in favor of the OCCGF, these Standards, and then the 
MPWSS.

6.1.3 System Usage Restriction & Industrial Pretreatment
A. Usage shall be in accordance with CoGF Municipal Code Title 13 or its subsequent 

amending or replacement title/ordinance(s);
B. Adhere to the City’s Pretreatment and Surcharge requirements (CoGF Municipal Code 

Title 13);

C. No storm water shall discharge to any sanitary sewer unless approved by both the City 
Engineer and the Environmental Division Supervisor;

D. Pretreatment Facilities – An industrial user shall provide necessary wastewater treatment 
as required to comply with Title 13 (or its subsequent amending or replacement 
title/ordinances(s)).  Detailed plans showing the pretreatment facilities and operating 
procedures shall be submitted to the Director for review and shall be acceptable to the City 
before construction of the facility.  The review of such plans and operating procedures will 
in no way relieve the industrial user from the responsibility of modifying the facility as 
necessary to produce an effluent acceptable to the City under the provisions of Title 13;

E. Pretreatment Flow Equalization – An industrial user shall install and maintain necessary 
storage and flow control to achieve compliance with flow restrictions imposed by the City 
under CoGF Municipal Code Title 13; and

F. Monitoring Facilities – An industrial user shall install effluent monitoring facilities as 
required to comply with CoGF Municipal Code Title 13.  Monitoring equipment shall be 
located and maintained on the industrial user’s premises in a location outside of production 
areas and constructed such that City Staff may access the monitoring facilities 
unannounced to collect representative samples of the effluent.  Monitoring facility shall be 
located such that samples collected are representative of the volume and nature of the 
industrial effluent that has not been diluted with regular sanitary waste or other unregulated 
flows;

6.1.4 Sulfide Generation Analysis
A. The City Engineer or the Environmental Division Supervisor may require a sulfide 

generation analysis; and
B. Pretreatment, non-corrosive linings, and special lift station design are required when 

dissolved sulfide is likely to exceed 0.2 mg/l or H2S gas concentrations are expected to 
exceed 20 ppm within the sanitary sewer atmosphere.

6.1.5 Location
A. In a development that includes alleys, a sanitary sewer gravity main shall be horizontally 

located in the center of the alley.
B. In a development without alleys, a sanitary sewer gravity main shall be horizontally located 

within the paved portion of the road and 10 feet away from the road center line.  The main 
shall be located on the east side of a street and on the south side of an avenue.

I. Water mains are located 10 feet away from the road center line on the west side of 
streets and on the north side of avenues.
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II. Storm mains are generally located near the center of the road and shall be located a 
minimum of 10 feet (outside of pipe/structure to outside of pipe/structure) away 
from the water main.

C. Sanitary sewer force mains and interceptor mains shall be located as approved by the City 
Engineer.

D. Where mains cannot be installed in the public ROW, a minimum 20-foot wide easement 
shall be provided with the main in the center of the easement.  A wider easement may be 
required based on the bury depth of the main.

E. Sewer mains and manholes located in an easement shall be designed and constructed so 
that all such facilities are readily accessible for maintenance and repair.  The design shall 
allow for a City Vac-Truck to drive over the manhole without requiring the vehicle to 
backup.  A minimum 55-foot by 55-foot area is required for a Vac-Truck to turn around.

F. The minimum bury depth of a gravity sanitary sewer main shall be sufficient to prevent 
freezing and shall have a minimum of four (4) feet of cover as measured from the top of 
the pipe.  

G. The minimum bury depth of a sanitary sewer force main shall be sufficient to prevent 
freezing and shall have a minimum of 6.5-feet of cover as measured from the top of the 
pipe.

H. The minimum bury depth of a gravity sanitary sewer service line shall be sufficient to 
prevent freezing and shall have a minimum of four (4) feet of cover as measured from the 
top of the pipe.  The recommended minimum bury depth is six (6) feet as measured from 
the top of the pipe.  Sufficient insulation shall be installed to protect the service line from 
freezing when the bury depth is less than six (6) feet.

I. Sewer valves and manhole covers shall not be located in curb and gutters, sidewalks, 
boulevards, or within the wheel path of vehicular travel lane.

6.1.6 Offsets
A. Sewer mains and appurtenances shall maintain horizontal and vertical offsets as required 

in MDEQ Circular 2.
B. Sewer service lines and appurtenances shall maintain minimum horizontal separation of 10 

feet and a minimum vertical separation of 18 inches from all water mains and water service 
lines, as measured from the outside of the pipe.

C. All underground electrical, gas, phone, fiber, and cable lines must be installed at least 5 
feet horizontally and 1 foot vertically from sewer mains and services.

6.2 SEWER MAINS AND SERVICE LINES

6.2.1 Gravity Sewer Mains
A. Design capacities of sewer mains shall be based on Table 1 as shown below.  The effects 

of the proposed development’s sewer loading on downstream sewer lines shall be analyzed 
and included in the design report.

B. The minimum main diameter shall be 8 inches.
C. Upsizing of mains will not be approved for utilization of minimum slopes to meet elevation 

restraints.
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D. The minimum bury depth of a gravity sewer main is 4.0 feet as measured from the top of 
the pipe.  Less bury depth is allowed in special cases when sufficient insulation is provided 
to protect the line from freezing.

E. Velocity:
I. Minimum velocity of 2.5 fps, based on a flowing full condition; and

II. Maximum velocity of 15 fps, unless approved by the City Engineer.

Table 1 - Sewer Flow Depths

Diameter of Sewer Main (inches) Depth of Flow / Diameter (%)

≤ 10 70

> 10 – 15 73

> 15 – 18 75

> 21 – 27 77

> 27 80

F. Pipe 8 – 15 inches in diameter shall be PVC ASTM D 3034, SDR 35 and/or SDR 26 PVC 
with Styrene Butadiene Copolymer gasketed joints and fittings.

G. Pipe larger than 15 inches in diameter shall be PVC ASTM F 679, SDR 35/PS46 and/or 
SDR 26/PS115 with Styrene Butadiene Copolymer (SBR) gasketed joints and fittings.

H. In areas with hydrocarbon contamination Acylonitrile Butadiene (NBR) pipe joint gaskets 
shall be utilized.

I. Main to main connections shall be made with PVC gasketed coupling or stainless steel 
sleeved flexible coupling with flowable fill encasing the connection.

J. Double wrap all ductile or cast iron pipe and pipe fittings, located underground, with 
polyethylene encasement in accordance with the following:

I. The inner layer of polyethylene wrap shall be V-Bio which shall consist of three 
layers of co-extruded linear low density polyethylene (LLDPE);

II. The outside layer of polyethylene wrap shall be 4 Mil Cross Laminated High 
Density Polyethylene; 

III. At no time will “slings” or “straps” come into contact with the polyethylene; and
IV. Polyethylene adhesive tape shall be used for all repairs to the wrap.

K. Utilize a wax tape system designed for below ground applications (that consists of three 
separate parts, a primer, wax tape #1, and an outer wrap, such as supplied by Trenton 
Corporation) on metal components including, but not limited to, the entire flange, all bolts 
on mechanical and flanged joints, restraints, sleeves, couplers, and valves; and

L. Prior to the City’s acceptance of the sewer system the Contractor must provide television 
inspection of the system.  The cost of television inspection will be the responsibility of the 
Contractor.  If any deficiencies are found during the inspection, the Contractor shall correct 
them at the Contractor’s expense.

6.2.2 Sewer Force Mains
A. Design shall be as required per MDEQ Circular 2, except as specified below:

I. CoGF owned and maintained sewer force mains shall be sized as required to 
provide a minimum cleaning velocity of 2.5 fps (the minimum size is 4-inches); 
and
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II. Sewer force mains shall terminate at a manhole.
B. Sewer force mains shall be (at a minimum) PVC pressure pipe, ASTM 2241, class 200 

SDR 21 or stronger pipe.
C. Sewer force mains pipe type shall meet or exceed 1.5 times the manufacturer's 

recommended maximum pressure.
D. The minimum bury depth of a sewer force main is 6.5 feet as measured from the top of the 

pipe.  Less bury depth is allowed in special cases when insulation is provided and the 
Design Engineer provides heat flow calculations showing that the pipe will not freeze.

E. Service taps shall not be allowed on CoGF force mains.
F. Force main pressure type Sch-40 (or stronger) cleanouts, of the same size as the force main, 

shall be provided at approximately 600-foot intervals unless approved by the City 
Engineer.  A removable cap for the force main cleanout shall also be tapped for and fitted 
with a threaded plug.  Cleanouts shall be installed facing both directions with long radius 
sweeps and insulation.  The force main shall be equipped with a plug valve and valve box 
immediately upstream of each force main cleanout.

G. Private force mains shall be connected to the sewer collection system at a manhole as 
shown in Detail 5-55; 

I. A manhole with a force main or force service connection shall be coated to protect 
the structure from deteriorating.  

H. Tracer Wire shall meet the same requirements as for water main, except:
I. Force mains burst through existing mains or installed without continuous trench 

access shall be installed with ¼-inch steel tracer cable.
I. Coordinate with the City Engineer’s Office when designing and constructing private sewer 

force mains and pumps.

6.2.3 Sewer Services
A. General

I. One sewer service per structure, that receives potable water, is required;
II. The number of separate sewer service lines (connections at the main) shall not 

exceed the number of buildings with different addresses on the lot;
III. Buildings without addresses shall not have an independent sewer service line 

connected to the main;
IV. Deviations from these rules shall be handled on a case by case occurrence and only 

when deemed physically impossible and only as approved by the City Engineer; 
and

V. Connection fees shall apply for each sewer service connection.
B. Where a building is to be razed (OCCGF Title 13):

I. The sewer service shall be severed at the property line;
II. If the sewer service is not going to be used for the foreseeable future, the service 

shall be abandoned at the public sewer main;
III. The public sewer main shall be properly plugged; and
IV. A PW City Inspector shall inspect the work.

C. Construction of Sewer or Storm Service:
I. When it is necessary to tap an existing or new sewer main for a service 

connection:
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a. An in-line wye shall be installed on new sewer mains for sewer services;
b. Connection of sewer services to an existing main shall utilize service 

saddles clamped or strapped using stainless steel bands and an Inserta 
Tee as approved by the PWD.  The Contractor will provide the 
equipment, labor, and materials required to tap the main via an Inserta 
Tee or approved equal; 

c. The tap shall be made by a licensed drain layer and the drain layer shall 
be responsible for damages to the City main as a result of their own 
negligence;

d. The Contractor is responsible for installing the service line from the 
main to the property line; and

e. If the existing service line connection is damaged the contractor shall 
abtain approval from the PWD before tapping a new connection into the 
City sewer main.  The Contractor shall repair or replace the damaged 
fitting as directed by the PWD.

II. Trenches within the streets or alleys shall be compacted to meet 95% of 
maximum dry density as determined by A.A.S.H.T.O., T-99 specifications;

III. Trenches in lawns and non-driven areas shall be compacted to meet 85% of the 
same specification;

IV. All work shall be warranted by the drain layer for 1 year against defects in 
materials and 2 years for defects in workmanship;

V. The Contractor is responsible for restoration of the public right of way to the pre-
construction condition meeting minimum City Standards;

VI. PWD personnel shall inspect the tap and service line prior to backfill;
VII. On existing roads, the City will restore the pavement surface unless the 

Contractor is authorized by the Street Division to restore the pavement surface.  
This is because, periodically, additional pavement surface restoration, beyond that 
which is needed to make the service connection is required;

a. The City will charge the Contractor for equipment, labor, and materials 
required to complete the surface restoration work associated with the 
service connection.  The Contractor will not be charged for any of the 
additional pavement restoration that the City chooses to complete;

VIII. The Owner will be responsible to construct the service line from the property line 
to the point of service;

IX. Sewer service lines 8-inches and larger in diameter shall connect to the sewer 
main at a manhole; 

X. Sewer service lines 4-inches and 6-inches in diameter shall tap the upper quadrant 
of the sewer main; and

XI. Storm service lines of any size have the option of connecting to the storm main at 
a manhole.

D. A new sewer service shall be installed with a minimum grade of 2%;
E. New sewer service lines on newly constructed public sewer mains shall be air tested;
F. Pipe bursting of existing sewer service lines:

I. An existing service line that is less than the minimum grade (but not negative 
grade) can be burst at the existing grade;

II. A video inspection shall be performed before and after the bursting process;



Chapter 6 Sanitary Sewer Systems - Page 53 of 97 February 26, 2020

III. Negative grade and obstructions shall be removed and repaired prior to bursting;
IV. The contractor shall fuse the HDPE in accordance with manufacturer 

specifications;
V. Sewer service pipe material used for pipe bursting shall be either DR-17 HDPE or 

DR-21 HDPE; and
VI. Permitting, testing, and inspection per City Code is required when pipe bursting 

an existing sewer service line.
G. Force Sewer Service line:

I. In the event that the existing sewer service cannot be repaired, burst, lined, or a 
new gravity sewer service cannot be installed the option to install a grinder 
pump/force sewer service line will be accepted on a case by case basis to be 
evaluated before installation by the City Engineer’s Office;

II. Minimum pipe strength shall be schedule 40 PVC;
III. Minimum pipe diameter shall be 2-inches;
IV. Fernco coupler or approved equal, encased in concrete, shall be used to make 

connection between dissimilar pip materials (with approval from the City 
Engineer’s Office, fully pressure rated Transition Couplings or Transition Fittings 
may be used);

V. A minimum 4-inch diameter cleanout is required within one foot of the transition 
from the new force service line to the new or existing downstream gravity line.  

VI. The cleanout is not permitted to be installed in the public right-of-way;
VII. No force sewer line shall discharge directly into the City sewer main; and

VIII. Permitting, testing, and inspection per City Code is required when installing a 
force sewer service line.

H. Materials:
I. Gravity sewer services shall have a minimum 4-inch internal diameter and be sized 

as required for the design flow;
II. Gravity sewer service pipe shall have a minimum strength of SCH 40 PVC or be 

ductile iron pipe from the main to the interior of the structure;
III. Schedule 40 PVC fittings shall be connected according to manufactory’s 

recommendation using purple primer along with the appropriate colored solvent 
cement;

IV. Connections between existing service and new or repaired service piping shall be 
by use of stainless steel banded flexible couplings encased in concrete as approved 
by the City Engineer or designee; 

V. Fully pressure rated Transition Couplings or Transition Fittings that meet or 

exceed the requirements of ASTM D2513 Category 3 as manufactured by Poly-

Cam or equal and approved by the City Engineering Office can be used in place of 

stainless steel banded flexible couplings when joining plastic pipes together; and

VI. Force service lines sized as required to provide 3-feet per second velocity, shall be 
PVC pressure pipe, ASTM 2241, Class 200 SDR 21 and force service lines shall 
meet or exceed 1.5 times the manufacture’s recommended maximum pressure.

I. Taps
I. Taps for Gravity service lines that are smaller than 8-inches in diameter shall only 

be made at the main:
a. With an appropriately sized PVC wye for new construction; or
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b. With an appropriately sized and installed Inserta Tee® for connections 
to existing mains.

II. Taps for gravity service lines 8-inches and larger shall be made at a manhole; and
III. Taps for Force service lines shall only be made at a manhole.

J. The minimum gravity sewer service grade shall be 2%.  A grade down to 1% is only 
allowed under special conditions and only with the approval of the City Engineer’s Office.  

K. The terminal end of sanitary sewer services at undeveloped lots shall be marked with a 
steel T-Post buried to within 6-inch of the surface.

L. Double wrap all ductile or cast iron pipe and pipe fittings, located underground, with 
polyethylene encasement in accordance with the following:

I. The inner layer of polyethylene wrap shall be V-Bio which shall consist of three 
layers of co-extruded linear low density polyethylene (LLDPE);

II. The outside layer of polyethylene wrap shall be 4 Mil Cross Laminated High 
Density Polyethylene; and

III. At no time will “slings” or “straps” come into contact with the polyethylene; and
IV. Polyethylene adhesive tape shall be used for all repairs to the wrap.

M. Utilize a wax tape system designed for below ground applications (that consists of three 
separate parts, a primer, wax tape #1, and an outer wrap, such as supplied by Trenton 
Corporation) on metal components including, but not limited to, the entire flange, all bolts 
on mechanical and flanged joints, restraints, sleeves, couplers, and valves.

6.2.4 Pipe Bedding
L. Shall be placed in accordance with CoGF details 5-30 and/or 5-31;
M. Shall be haunched under pipe with shovel;
N. Type 1 bedding shall conform to MPWSS Section 02235 CRUSHED BASE COURSE ¾ 

inch Minus;
O. In the event ground water prohibits the use of ¾ inch minus base course, 3/8 inch aggregate 

(chips) may be used, with the Engineers approval, under the following conditions; 
a. Filter fabric shall be laid on the excavated ditch bottom and encase the bedding and 

pipe;
b. The open graded aggregate shall be free draining and non-plastic;
c. The open graded aggregate shall conform to the following:

i. Percentage by weight passing the No. 2 sieve
1. 1-inch 100%
2. ¾-inch 90-100%
3. 3/8-inch 20-55%
4. No. 4 0-10%
5. No. 8 0-5%
6. No. 200 0-3%
7. Up to 5% “oversized” material is permitted provided that the 

“oversized” material passes the screen size immediately larger than 
the top size specified;

8. The material sieve shall be reasonably well graded; and
d. Trench plugs, as defined by CoGF detail 5-34, shall be installed once every 100 

feet;

https://www.insertatee.com/
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P. Place Type 1 Pipe Bedding from 4 inches below the bottom of the pipe, around the pipe, 
and up to 6 inches over the pipe; 

Q. The use of roller buckets and/or vibratory plates for compaction within a public utility 
trench is not allowed; 

R. The use of “Recycled Asphalt” as bedding, backfill, or base course is not allowed;
S. The use of “Recycled Concrete” as bedding or as a substitute for washed gravel is not 

allowed;
T. The use of “Recycled Concrete” as backfill is only allowed when blended with other 

materials and only when approved by the City Engineer’s Office;
U. The use of Concrete Washout as bedding and/or backfill is only allowed when approved 

by the City Engineer’s Office;
V. Pipe bedding for all Polyethylene wrapped pipes shall consist of a clean sand meeting the 

following requirements:
a. 100% passing the ¼-inch Sieve, 10 – 40% passing the No. 8 Sieve, and 0 – 10% 

passing the No. 16 Sieve;
b. The liquid limit for the material passing the No. 40 Sieve is a maximum of 25; and
c. The plasticity index shall not exceed 0.

6.2.5 Detectable Warning Tape
A. Shall be installed above all sanitary sewer gravity and force mains.
B. Shall be a minimum of 5 mils thick.
C. Shall be 3 inches wide.
D. Shall conform to APWA colors.
E. Shall be buried 12 to 24 inches below the final grade.

6.2.6 Marker Posts
A. Shall be used when a gravity sewer main or sewer force main is located outside a paved 

surface;
B. Shall be fiber glass (FlexPost®) and a minimum of 5-feet tall, minimum of 3.5-inches wide 

and include the CoGF PW Utility Division contact information.
C. Shall conform to APWA colors;
D. Shall be installed at manholes (gravity mains); and
E. Shall be installed at every manhole, valve, or change in direction (force mains).

6.3 MANHOLES

6.3.1 Manhole Design
A. Shall be Eccentric type per CoGF detail 5-65;
B. Shall be provided at a maximum of every 450 feet, terminations, changes in pipe diameter, 

changes in slope, and changes in direction;
C. Provide a minimum 1-foot distance between all outside edges of individual pipe 

penetrations (measured along the inside wall);
D. The outside of any pipe shall not encroach within 6 inches of a precast joint and/or as 

recommended by the manufacturer;
E. Shall be a minimum diameter of 4 feet and follow the National Precast Concrete 

Association Manhole Sizing Recommendations.
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F. Inverts:
I. The invert of the outlet pipe shall be a minimum of 0.1 feet lower than the invert of 

the lowest inlet pipe when the flow path is in a straight line;
II. The invert of the outlet pipe shall be a minimum of 0.2 feet lower than the invert of 

the lowest inlet pipe when the flow path is not in a straight line through the manhole;
III. The invert of the outlet pipe shall be a maximum of 0.4 feet lower than the invert 

of the highest inlet pipe, unless a “drop inlet” is installed; 
IV. Generally speaking, based on constructability of a “drop inlet” the inlet piping 

cannot be installed between 0.4 feet and 1.5 feet above the outlet piping invert; and
V. Changes in direction greater than 90⁰ within a single structure are prohibited.

G. When pipe diameters change at the manhole, the design capacity flow depth of the smaller 
inlet pipe(s) shall be at the same elevation as the design capacity flow depth of the larger 
outlet pipe.  The design capacity flow depth shall be 0.8 times the pipe diameter.

H. Flow channels:
I. Are required on all sanitary manholes;

II. Shall provide smooth transitions between inlet and outlet pipe inverts; and 
III. Shall be as deep as the design capacity depth as shown in Table 1 before the start 

of the sloped shelf within the manhole.
I. Manholes shall be designed to counteract buoyant forces associated with the installation 

location.
J. The top of the manhole lid shall be set between 1/8-inch and 1/4-inch below the 

asphalt/concrete finish grade.  In gravel surfaced areas, it shall be set 1-inch below the 
gravel finish grade.

6.3.2 Manhole Construction
A. Shall be constructed in accordance with CoGF detail 5-65.
B. Doghouse style manholes are allowed.
C. Manhole Rings and Covers

I. Shall be as shown in CoGF detail 5-63, or approved equal. Paint is optional.
II. Watertight gasket manhole covers shall be used in all locations where flooding may 

occur.
D. Manhole Testing shall conform to the requirements of MDEQ Circulars:

I. Hydrostatic Testing (only allowed when ground water is below bottom of manhole 
during testing):

a. Plug pipes in manhole; remove water in manhole; observe plugs over 
period of not less than 2 hours to ensure there isn't any leakage into 
manhole;

b. Determine groundwater level outside manhole;
c. Fill manhole with water to top of cone. Prior to test, allow manhole to 

soak for up to 24 hours.  Water may be added over a 24 hour period to 
compensate for losses due to evaporation and absorption;

d. Following the 24 hour saturation period any loss of water within a 30 
minute period shall be a failed test and the manhole must be rejected; and

e. Repair or replace (and test again) all manholes that do not meet the 
leakage test, or are unsatisfactory from visual inspection, to conform to 
the requirements herein.
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II. Pneumatic Testing - vacuum test in accordance with ASTM C1244 and as follows:
a. Plug pipe openings; securely brace plugs and pipe;
b. Inflate compression band to affect seal between vacuum base and 

structure; connect vacuum pump to outlet port with valve open; draw 
vacuum to 10 inches of Hg; close valve; start test;

c. Determine test duration for manhole from the following table:

Table 2 – Manhole Test Period

Manhole Diameter Test Period

4 feet 60 seconds

5 feet 75 seconds

6 feet 90 seconds

d. Record vacuum drop during test period; when vacuum drop is greater than 
1 inch of Hg during test period, repair and retest manhole; when vacuum 
drop of 1 inch of Hg does not occur during test period, discontinue test 
and accept manhole.

e. When vacuum test fails to meet 1 inch Hg drop in specified time after 
repair, repair and retest manhole.

6.4 LIFT STATIONS

6.4.1 Lift Station Design
A. Meet the design requirements of MDEQ Circular 2, with the following additional 

requirements.
B. CoGF owned and maintained lift stations shall have a minimum discharge pipe size of 4-

inches.  
C. A written report shall be submitted for any project that will create a new sewage lift station.  

The report shall contain, but not be limited to, the following:
I. A description of the proposed wet well, pumping system, and force main;

II. The capacity of the recommended pumps and potential for future upgrades;
III. A map showing the potential lift station service area;
IV. The average and peak design flows for the proposed project and for the potential 

service area;
V. The hydraulic capacity of the force main;

VI. The reserve capacity of the lift station when the proposed project is on line at full 
capacity (full build out);

VII. The pump run and cycle times for the average and peak design flows;
VIII. Strategies for improvements which may be necessary to accommodate future sewer 

extensions (i.e. increased storage, increased pumping, or auxiliary power capacity);
IX. A statement of the pump selection process, including the Engineer’s calculations 

for the total dynamic head, total discharge head, net positive suction head, and other 
pertinent pump selection criteria; and

X. The designed pump operating curve plotted on a manufacturer’s pump performance 
chart with the design operating point clearly identified.
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D. A written report shall be submitted for any project that will contribute to an existing sewage 
lift station.  Generally speaking the report only needs to evaluate the first downstream lift 
station.  The report for a project that will contribute to an existing lift station shall contain, 
but not be limited to, the following:

I. A description of the existing wet well, pumping system, and force main;
II. The capacity of the existing pumps and potential for future upgrades;

III. A map showing the potential lift station service area;
IV. A list of the existing users and their average design flows;
V. The existing peak design flow and reserve capacity;

VI. The proposed average and peak design flows to the lift station;
VII. The hydraulic capacity of the force main;

VIII. The reserve capacity of the lift station when the proposed project is on line at full 
capacity (full build out);

IX. The pump run and cycle times for the existing average and peak design flows;
X. The pump run and cycle times for the proposed average and peak design flows; and

XI. Recommendations for improvements, if necessary, to enable the lift station to serve 
the proposed project;

E. An emergency power supply will be required for all lift stations unless approved by the 
Public Works Director.  If the available 50kW portable generator is acceptable for 
emergency power, a plug-in shall be provided (Appleton Electric Co. Power Tite, Catalog 
# ACR 6034, 60 amp, 250 VDC, 600 VAC or 100 amp equivalent depending on station 
size.  In addition, a normal to emergency power switch shall be provided (Culter Hammer 
double throw safety switch, 60 amp, 600 volts, ac or 100 amp equivalent depending on 
station size).

F. Upon request from the Public Works Director, the Design Engineer shall submit a list of 
three lift stations of the type proposed which have been in operation for at least five years.  
The City reserves the right to accept or reject the proposed lift station.

G. An alarm system that is compatible with the City’s alarm system shall be provided.
I. The alarm system shall be capable of detecting power interruption, phase loss, low 

water, motor failure, seal failure (motor moisture sensor), high water, and high-high 
water conditions;

II. An hour meter is required on each pump;
III. Amperage meters are required on each leg of the electrical wiring;
IV. Surge/lighting protection is required on all control panels;
V. Cathodic protection is required for all lift stations having a metallic exterior;

VI. The Design Engineer shall submit an analysis of the amount of cathodic protection 
required.  The system should be Impressed Current with standard amperage 
monitoring and should have maintenance check points available; and

VII. The station wet well should be equipped with high level tip over float with a run 
timer for backup pump start or be equipped with a dual backup tip over float system 
for stop and start commands.  It is recommended that either system command a dual 
pump run scenario.

6.4.2 Lift Station Construction
A. Manufacturer

I. Gorman Rupp; or
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II. Equal as approved by CoGF PWD
a. Design Engineer shall provide all necessary information to justify the 

product as equal;
b. Design Engineer shall submit a list of 3 lift stations of the type proposed 

which have been in operation at least 5 years;
c. The CoGF reserves the right to accept or reject the proposed lift station;
d. If the station is a drywell/wet well can configuration such as is built by 

Dakota, a four foot egress tube is required with a mid-range fall protection 
platform;

e. Any hatches shall be aluminum or stainless steel for easy Vacuum Truck 
or pump pulling accessibility; and

f. Any wet well equipment (i.e. pull rails/chains, etc.) above water level 
shall be made of stainless steel for minimal corrosion.

B. Pump Type
I. Submersible or submersible grinder; or

II. Above ground, self-priming, suction lift;
a. Only to be used with approval on a case by case determination.

C. Redundancy
I. Duplex systems

a. Minimum requirement for all systems.
II. Triplex systems

a. May be required by the City Engineer for large lift stations or lift stations 
requiring specialty items.

III. Each motor shall include a motor saver.
D. Influent Pipe

I. One full joint of Class 50, cement lined, ductile iron; and
II. Spigot end shall extend 6-inches beyond interior of wet well wall.

E. Access Road
I. 12-foot minimum width paved for access by sewer maintenance vehicles; and

II. Access approach from street per Standards.
F. Bypass

I. Shall have a dedicated valve;
II. Shall connect downstream of the lift station check valves; and

III. Provide a 4-inch cam-lock style connection with cap.
G. Electrical

I. Wiring
a. Shall be water resistant inside the lift station and enclosure.

II. Backup Power
a. Generac or approved equal;
b. Diesel fueled or approved fuel source;
c. Noise emissions not to exceed 65 dbA at 20 feet from the power supply;
d. Shall be installed on concrete pad per manufacturer recommendations;
e. Shall include an appropriately sized transfer switch, manufactured by the 

same manufacturer as the generator;
f. Shall include an O&M manual; and
g. Manufacturer shall perform training at startup.
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III. Alarms
a. Manufacturer:

i. Mission Communications
b. Model

i. M-110
a) Lift stations with pump motors under 20 horsepower.

ii. M-800
a) Lift stations with pump motors over 20 horsepower;
b) Include a Digital Expansion Board to add 8 digital inputs; 

and
c) Include an Analog Expansion Board to add 4 analog inputs.

c. Alarm Conditions
i. High water;

ii. Low water;
iii. Seal failure;
iv. Power interruption; and 
v. High motor temp.

IV. Controls
a. Each pump shall have:

i. Hour meter;
ii. Suction pressure gauge tap and valve; and

iii. Discharge pressure gauge tap and valve.
b. Pump run alternator;
c. Amperage meter on each leg of the electrical wiring;
d. Uninterruptible Power Supply (UPS) for lightning/surge protection for the 

power supply and other instrumentation.  It also should provide a 
minimum of 20 minutes of backup power to the PLC and the level 
transducer.  The UPS should not be hardwired but should be of the 120 
volt plug-in configuration for ease of change out;

e. Level control
i. Primary control – Pressure transducer (said transducer shall be a 

submersible KPSI type with standard range of 0-23 feet and 0-10 
psi).  A wet well level indicator shall be provided on the drywell 
side or in above ground control panels.

ii. Backup control – 5 float mercury switch system
a) Shall be installed and function if primary control is lost

f. Transfer switch and control panels shall be placed on a steel frame and 
embedded in concrete a pad with a pitched roof covering the pad and 
controls.

g. Station controls should include an Allen Bradley Micro Logic 1100 PLC 
or current upgrade.  Depending on station size, it should also include an 
Allen Bradley Panel view for control and monitoring.  Controls should 
also include applicable analog input and output cards.

h. If the control panel is above ground, it shall be equipped with a heat 
system to keep all electronics above 32° F.

V. Communications
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a. Current communication protocol is cell phone and includes:
i. SIM-Verizon LTE insertion assembly (ordered thru Veolia)

ii. Low-power Draw 3G/4G Gateway Single Drive Item #1102555
iii. LTE Broadband Antenna (Item #MM-S-DSMM00-03B-03)
iv. Dual LTE Combo Antenna (# MM-D-DSM00-03B-15)
v. Antenna Mount Kit (Item # GB-06)

vi. 24 volt power supply
b. If the station is equipped with a landline phone system:

i. Allen Bradley Modem – 9300 Rad Kit
ii. Physical address of the station will be needed for phone co.

iii. Phone line shall be plugged into the UPS.
VI. Lighting

a. Yard lighting shall be provided and connected to the power supply; and
b. Street lighting shall not be considered adequate to meet this requirement.

VII. Miscellaneous Electrical
a. Adjustable frequency drives (AFD's) and soft starts should be considered 

for larger facilities/pump configurations.
b. Power supply should be 480 volt, 3 phase.  Single phase configuration is 

unacceptable.
c. Above ground pull boxes adjacent to the wet well are preferable for easy 

replacement of floats and level transducers.  This eliminates dangerous 
confined space entry.

d. Drywells shall be equipped with a sump pump and float alarm in case of 
flooding.

H. Enclosures
I. Foundation

a. Monolithic concrete
b. Minimum 4 inches thick
c. Treated sole plate anchored to foundation

II. Roof
a. Gable style
b. Trusses spaced at 24 inch maximum
c. Designed to meet local snow load requirements
d. 4:12 slope
e. 5/8 inch OSB sheathing
f. 30-year 3-tab shingles

III. Walls
a. 8 foot floor to ceiling height
b. 6 inch wall studs
c. R-19 insulation
d. Exterior

i. ½-inch OSB sheathing; and
ii. Lap siding with 7-inch reveal

e. Interior
i. T-111 siding

IV. Ceiling
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a. R-49 insulation
b. 5/8-inch unfinished gypsum board

V. Other
a. 3068 steel door with deadbolt lock
b. Heating and air circulation systems
c. Ceiling mounted industrial lights in protective cages
d. All other necessary materials for a finished building

VI. Submittals by Design Engineer for CoGF Planning and Community Development 
approval

a. Structural plans
b. Mechanical plans Electrical plans
c. Heating and air circulation

I. Fencing
I. 6-foot chain link security or equivalent

II. 3-foot wide personnel gate
III. 12-foot wide gate with two 6-foot leaves
IV. Shall provide adequate room for access and facility maintenance
V. 3-foot minimum offset from all structures and appurtenances

VI. Gate placement shall promote maintenance vehicle access for pump removal
VII. Gate installations shall include duckbill style gate holdbacks

J. Landscaping
I. 4-inches of clean 1-inch minus gravel or other landscaping rock as approved by 

CoGF PWD for areas outside of public right-of-way; and
II. Areas inside public right-of-way shall meet the requirements of the CoGF 

Municipal Code and this standard.

6.5 INTERCEPTORS AND SEPARATORS

6.5.1 Grease Traps and Interceptors
A. In accordance with the OCCGF Title 13 and the City of Great Falls Fats Oils and Grease 

Program Manual and Management Policy grease traps and interceptors are required at all 

establishments that have the potential to introduce Fats Oils or Grease, excessive food 

waste, or other wastes to the sanitary sewer that may congeal or form blockages and 

sanitary sewer overflows and undergo any of the following activities after January 1, 

2017: 

I. New Construction;

II. Interior remodeling to accommodate expansion or operational modifications;

III. Changes in occupancy or use;

IV. Facilities which are experiencing difficulty in achieving compliance with 

maintenance and / or waste water discharge limitations; or 

V. Any facility that has been determine by the City through reasonable investigation 

to be causing or contributing to blockages, impaired function or violation of any 



Chapter 6 Sanitary Sewer Systems - Page 63 of 97 February 26, 2020

of the Industrial Pretreatment General or Specific Prohibitions in of the sanitary 

sewer or lift station(s).

Controls that are designed and constructed in pursuant to these standards are subject to 

review and approval by the City’s Industrial Pretreatment Program Coordinator prior to 

construction. For additional information contact the City of Great Falls Pretreatment 

Coordinator’s Office at (406) 727-8390;

B. For the purpose of these standards, Grease Traps are defined as smaller interior devices 

often located in the kitchen space and or under fixtures and that have an overall volume 

of less than 100 gallons. Grease Interceptors are defined as larger devices located 

(usually) exterior to the building and subterranean, that have an overall volume greater 

than 500 gallons and are located on a sanitary sewer service line. For additional 

information contact the City of Great Falls Pretreatment Coordinator’s Office at (406) 

727-8390;

C. The standards in parts 6.5.2 and 6.5.3 apply to establishments that include but are not 

limited to: 

I. Breweries, 

II. Butcher Shops, 

III. Churches, 

IV. Commissaries, 

V. Grocery Stores, 

VI. Mobil Food Units, 

VII. Hotels\Motels, 

VIII. Nursing Homes and Assisted Living Facilities, 

IX. Department Store Eateries, 

X. Cinemas, 

XI. Cafes and Coffee Shops, 

XII. Smoothie, or Juice Shops, 

XIII. Ice Cream Shops, 

XIV. Fairground Eateries, 

XV. Rented Commercial Kitchens, and 

XVI. Restaurants of all types.

6.5.2 Grease Traps Design and Construction Standards 

A. Sizing for traps shall comply with current Uniform Plumbing Code requirements and 

utilize the formula that uses fixture capacities (Minimum size allowed is 20 gpm.);

B. Design shall comply with Standard Drawing 5-76;

C. Traps, the associated sample port and flow restrictor orifice shall be located in an area 

that allows easy access for sampling, inspection, and cleaning;

D. Both above grade and below grade traps shall be properly vented and utilize a vented 

flow restrictor on the inlet line to the trap or at the fixture discharge line. 
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D. Traps shall have a sample port installed on the effluent line from the trap;

E. Food preparation sinks, dishwashing sinks and floor drains shall discharge into the trap; 

F. Water entering the interceptor shall not exceed 140°F; and

G. Designs including food processors\grinders upstream of the trap must also contain a solids 
collector upstream of the trap, an appropriate (more frequent), maintenance schedule, or 
other configuration approved in writing by the City’s Industrial Pretreatment Coordinator 
prior to construction.

6.5.3 Grease Interceptors Design and Construction Standards
A. Food preparation sinks, dishwashing sinks and floor drains shall discharge into the 

interceptor;
B. Sizing for interceptors shall comply with the current Uniform Plumbing Code requirements 

(Minimum size allowed is 500 gallons.);
C. Design shall comply with Standard Drawing 5-75;
D. Gravity grease interceptors shall have a sample port installed in accordance with Standard 

Drawings 5-75 and 5-70;
E. Gravity grease interceptors shall be properly vented;
F. Interceptor and sampling ports must be located in an area that easily accessible for 

sampling, inspection and cleaning;
G. Interceptor and sample port lids must be installed in a manner that allows for easy removal 

during sampling, inspection and cleaning;
H. Low temperature, sanitizing rinse, mechanical dishwashers are recommended;
I. Water entering the interceptor shall not exceed 140°F unless approved in writing by the 

City’s Industrial Pretreatment Coordinator prior to construction;
J. Designs including food processors\grinders upstream of the trap must also contain a solids 

collector upstream of the trap, an appropriate (more frequent), maintenance schedule, or 
other configuration approved in writing by the City’s Industrial Pretreatment Coordinator 
prior to construction; and

K. Enzymes and drain maintenance chemicals are prohibited.

6.5.4 Sand, Oil Interceptors
A. For the purpose of these standards Sand Oil Interceptor (SOI) are defined as multi-

compartment tanks installed on sanitary sewer service line and designed to physically 
separate solids and liquids that are lighter and heavier than water from the waste water 
stream. SOIs are larger structures with a minimum size of 500 gallons that may be installed 
either internally or external to a building envelop, depending on the application. Industrial 
Users (as defined at OCCGF Title 13) that have the potential to discharge floatable liquids 
or solids, sediment and\or other wastes capable of impairing sanitary sewer function are 
required to install a SOI. Facilities commonly falling into this category include:

I. Facilities with floor drains;
II. Truck or heavy equipment washes;

III. Commercial car washes;
IV. Automotive service shops;
V. Storage facilities and warehouses;

VI. Parking garages or indoor parking facilities;
VII. Laundromats; and



Chapter 6 Sanitary Sewer Systems - Page 65 of 97 February 26, 2020

VIII. Other Industrial users that do not require more advanced controls to meet discharge 
permit requirements.

B. In accordance with the OCCGF Title 13, SOIs are required at all establishments that meet 
any of the following criteria after January 1, 1987:

I. New Construction of any facility listed in A. above;
II. Interior remodeling to accommodate expansion or operational modifications at any 

facility listed in A. above;
III. Changes in occupancy or use to any facility listed in A. above;
IV. Any facility experiencing difficulty in achieving compliance with maintenance and 

/ or waste water discharge limitations; or
V. Any facility that has been determine by the City through reasonable investigation 

to be causing or contributing to blockages, impaired function or violation of any of 
the Industrial Pretreatment General or Specific Prohibitions in of the sanitary sewer 
or lift station(s).

C. Controls that are designed and constructed in pursuant to these standards are subject to 
review and approval by the City’s Industrial Pretreatment Program Coordinator prior to 
construction. For additional information contact the City of Great Falls Pretreatment 
Coordinator’s Office at (406) 727-8390.

6.5.5 SOI Design and Construction Standards
A. Each business or establishment that requires a SOI shall have a SOI serving only that 

establishment. Common or shared SOI’s are not permitted;
B. Sizing shall be determined using the SOI Sizing Calculation with a minimum size of 500 

gallons as follows:
I. SOI Capacity = (Process floor space in ft2 / Use factor from Table below) * 7.48 

gallons

Use Category 1 Use Factor

Truck Wash, Heavy Equipment 
Wash or Commercial Car Wash

3 ft2

Commercial Car Wash (Hand 
Sprayer)

6 ft2

Automotive Service Shop or 
Machine Shop

15 ft2

Storage Area or Warehouse 100 ft2

Parking Garage2 1,000 ft2

1. If your use category is not listed, contact the Industrial Pretreatment 
Coordinator’s Office at 1(406) 727-8390.

2. Do not use the top level of a parking garage if it is exposed to storm 
events. This level shall be drained to the storm drain system.
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II. The maximum size of an SOI shall be 2,500 gallons. Facilities requiring SOIs larger 
than 2,500 gallons shall install multiple interceptors in series to accommodate the 
additional load on the system. 

C. Design and construction shall comply with Standard Drawing 5-71;
D. SOIs shall be equipped with a sample port and the sample port shall comply with Standard 

Drawing 5-70;
E. SOIs shall be properly vented;
F. SOIs and the associated sample port shall be located in an area that allows easy access for 

sampling, inspection, and cleaning;
G. SOIs are not to be located in parking spaces or driveways with heavy traffic;
H. The SOI lid shall have oil absorbent pads in place at the functional liquid surface level in 

the primary chamber;
I. Laundry equipment in Commercial Buildings may be required to discharge through a wire 

basket and SOI as determined necessary by the City Building Official or Pretreatment 
Coordinator; and

J. Elevator pits with sump pumps shall not be directly connected to the sanitary sewer system 
unless approved in writing by Pretreatment Coordinator whom can be contacted at (406) 
727-8390.



CHAPTER 7 - STORM SEWER SYSTEMS
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Chapter 7 Storm Sewer Systems

1.1. GENERAL PROVISIONS 

1.1.1 Refer to the City of Great Falls Storm Drainage Design Manual from June 1990 for the 
City’s storm drainage system design and construction standards.



CHAPTER 8 - TRANSPORTATION 

SYSTEMS
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Chapter 8 Transportation System

8.1. DESIGN STANDARDS 

8.1.1 General 
A. Roadway systems, including private roadways, shall be designed in accordance with the 

current edition of the Standards (this document), the current AASHTO guidelines, the 
current Manual on Uniform Traffic Control Devices (MUTCD), and the CoGF Official 
Code. Any conflicts or differences in these documents shall be resolved in favor of the 
CoGF Official Code, then these Standards, and then MUTCD.

B. All roads within a proposed subdivision shall be designed by a professional engineer and 
approved by the City Engineering Office. 

8.1.2 Traffic Impact Analysis (TIA) 
A. Required when the peak hour traffic of the proposed development at build-out exceeds 

three hundred (300) trip ends.  When the peak hour traffic is between two hundred (200) 
and two hundred ninety-nine (299) trip ends, the CoGF may require a traffic impact 
analysis when circumstances warrant such review;

B. Shall be prepared and stamped by a professional engineer as approved by the CoGF, with 
expertise in transportation planning;

C. Trip generation rates for various land uses shall be based on the manual entitled “Trip 
Generation” (latest edition) published by the Institute of Transportation Engineers;

D. Trip generation rates from other sources may be used if it can be shown that the 
alternative source better reflects local conditions;

E. The development shall maintain or improve the existing LOS of the affected roadways;
F. Complete in accordance with MDT requirements and nationally accepted standards;
G. Contents:

I. The study’s purpose and goals;
II. A description of the site and study area;

III. Existing traffic conditions:
a. Roadway geometries;
b. LOS of each intersection;
c. Traffic counts;
d. Crash analysis; and
e. Road capacity analysis

IV. Anticipated nearby land developments and transportation improvements;
V. Analysis and discussion of trip generation, distribution, and modal splits;

VI. The traffic assignment resulting from the proposed development;
VII. The projection and assignment of future traffic volumes;

VIII. The projection and assignment of future traffic volumes;
IX. Identify all negative impacts associated with the proposed development including 

LOS impacts;
X. Thoroughly detail a mitigation plan for the negative impacts based on nationally 

accepted standards and resources;
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XI. Recommendations for off-site improvements to the primary access and related 
transportation facilities and infrastructure which are directly attributable to the 
development; and

XII. Account for other forms of transportation, including bicycle and pedestrian.
H. Study limits shall be determined by the City Engineering Office. 

8.1.3 Intersections 
A. Design in accordance with the current version of AASHTO A Policy on Geometric 

Design of Highways and Streets (AKA AASHTO Green Book);
B. Streets shall intersect at 90° angles, if topography permits, but in no case shall the angle 

of the intersection be less than 75° for a minimum distance of 60 feet as measured along 
the centerline, from the right-of-way line at the intersecting street;

C. No more than two streets may intersect at one point;
D. Two streets meeting a third street from opposite sides shall meet at the same point, or 

their centerlines shall be offset at least 125 feet for local roads and 300 feet for collectors;
E. Intersections of local streets with arterials shall be kept to a minimum;
F. Maximum straight tangent grade of approach to any intersection shall not exceed 2% for 

a distance of 60 feet as measure from edge of transverse pavement to provide for 
adequate starting, stopping, and stacking distances; and

G. The back of curb radius at a street intersection shall be 22.5 degrees.

8.1.4 Dead-end Streets
A. Dead-end streets shall meet the requirements of Title 17 of the CoGF official code;
B. Cul-de-sacs must meet a forty-two and one-half (42½) foot radius from center of cul-de-

sac to back of curb, a fifty-five (55) foot radius on the right-of-way, and cannot be longer 
than five hundred (500) feet; and

C. Temporary dead-end streets shall be approved by the Fire Chief and City Engineer. 

8.1.5 Sight Distance
A. Shall be determined by design speed as required by the AASHTO Green Book; and
B. A minimum of 200-feet is required for all horizontal and vertical curves. 

8.1.6 Local, Collector, and Arterial Streets
A. Location shall comply with the City of Great Falls Growth Policy, Long Range 

Transportation Plan, and/or any other major street and highway plan as adopted by the 
CoGF;

B. The development of frontage roads or shared accesses serving new developments shall be 
used along collectors and arterials rather than the use of individual driveways or 
approaches;

C. Temporary dead-end streets shall have a fully functional temporary cul-de-sac until the 
permanent street connection is made;

D. Curved collector streets shall have a centerline radius not less than 250 feet; and
E. Curved local streets shall have a centerline radius not less than 100 feet.

Table 7 – Road Design Standards for Local Subdivision Streets



Chapter 8 Transportation Systems - Page 72 of 97 February 26, 2020

DESIGN 

STANDARDS

ARTERIAL MINOR 

ARTERIAL

COLLECTOR LOCAL ALLEY

Minimum Right-
of-Way

110 Feet 100 Feet 80 Feet 60 Feet 20 Feet

Pavement Width Approved by 
City 

Engineer

As approved by 
City Engineer

37 Feet[3] 31 Feet 10-12 
Feet

Maximum Grade 5% 7% 10% 10% 10%

Minimum Grade 0.5% 0.5% 0.5% 0.5% 0.5%

Design Speed As approved by 
City Engineer

35 mph 25 mph 15 mph

Crest minimum k-
value

Based on 
Design 
Speed

Based on 
Design Speed 

(DS)

Based on DS 12 12

Sag minimum k-
value

Based on DS Based on DS Based on DS 26 26

Crest Vertical 
Curve Length

Based on DS Based on DS Based on DS 200 ft 
(min)

200 ft 
(min)

Sag Vertical 
Curve Length

Based on DS Based on DS Based on DS 200 ft 
(min)

200 ft 
(min)

Cul-de-sac 
turnaround

a. Minimum back of curb radius 42.5 ft

b. Minimum right-of-way radius 55 ft

c. Maximum length[4] 500 ft

3 On street parking governed by the Official Code of the City of Great Falls. 
4 Measured from the centerline of the intersection to the center point of the cul-de-sac.

8.1.7 Traffic Control Signs, Street Name Signs and Street Names
A. General

I. The developer shall provide all necessary permanent traffic control signs to the 
CoGF Traffic Foreman (406-781-8991) and the Traffic Division shall install the 
signs;

II. The signs shall be built in accordance with the MUTCD and approved by the 
Traffic Division;

III. Developer and/or Contractor shall contact the Traffic Foreman (406-781-8991) 
three (3) business days in advance of removing temporary traffic control and 
request that the permanent traffic control signs be installed;

IV. Should existing permanent traffic control signs need to be temporarily removed to 
facilitate construction, developer and/or contractor shall install the temporarily 
traffic control and notify the CoGF Traffic Foreman one (1) business day in 
advance of needed the CoGF to remove the permanent traffic control signs;

V. Road Name Signs shall be installed at each intersection;
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VI. New roads shall be assigned a road name per the CoGF “Site Addressing and 

Road Naming Policies and Procedures Manual”;
VII. All proposed road names shall be submitted to the CoGF Addressing Division for 

approval prior to preliminary plat submittal; and
VIII. A road naming assignment by the City to any road shall not constitute or imply 

jurisdiction, ownership, right of use, guarantee of access, or acceptance into the 
City road maintenance program.

B. Road Geometric Guidelines
I. A road shall be essentially continuous, without gaps;

II. If a road has a branch or branches, separate names shall be used for the minor 
branch(es); and

III. Each road shall have the same name throughout its entire length, except that a 
road name may change when, and only when, there is a substantial intersection or 
at municipal boundaries.

8.1.8 Sidewalks:
A. All developments shall have sidewalks which will allow pedestrians to safely travel from 

any part of the development to the boundaries of the development;
B. Developments abutting existing or proposed roadways will be required to have sidewalks 

within the public right-of-way and parallel to the roadways;
C. The minimum width of a sidewalk shall be 5 feet in Collector and Local right-of-ways 

and 8 feet in Arterial right-of-ways;
D. The minimum width of sidewalks designated as “shared use paths” shall be 10 feet;
E. Sidewalks are required on both sides of the street in all subdivisions;
F. Sidewalks shall be separated from the street by a 6.5 foot wide boulevard in areas with a 

60 foot right-of-way or 8.5 foot wide boulevard in areas with an 80 foot right-of-way;
G. All sidewalks shall rise a minimum of three sixteenth (3/16) inch to the foot or one and 

one-half (1.5) percent and a maximum of 2% and shall slope toward the street;
H. Sidewalks shall be configured according to the ADA requirements; 
I. New or existing sidewalk being replaced through a new or existing driveway shall meet 

ADA requirements, this may require the contractor to remove portions of the existing 
driveway;

J. Cement concrete private walks shall be of uniform width and shall be built upon the 
established grade from the curb-line to the property line, and shall be not less than thirty-
six (36) inches in width or more than sixty (60) inches in width (OCCGF 12.13.040.B);

K. Provided that in front of churches, schoolhouses, nursing homes, long term care facilities, 
medical facilities, court houses, and other public buildings, the cement concrete private 
walks may be of greater width than above mentioned (OCCGF 12.13.040.B);

L. Sidewalks shall be constructed per standard drawing 5-10C;
M. Sidewalks shall be constructed with 6.5 sac cement and have a 28 day strength of 4,000 

psi; and
N. The back of curb radius at a street intersection shall be 22.5 degrees.

8.1.9 Boulevard/Open Space:
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A. Boulevard/open space shall be landscaped in accordance with the CoGF Official City 
Code with a plan approved by the City of Great Falls Planning and Community 
Development Department (406-455-8430); and

B. Boulevards shall slope between a 1.5 and a two (2) percent from the top back-of-curb 
elevation to the property line to ensure positive drainage towards the street.

8.1.10 Shared Use Paths: 
A. Non-motorized shared use paths shall be designed with a 20 mph design speed and in 

accordance with the most recent version of AASHTO’s “Guide for the Development of 
Bicycle Facilities” and “Guide for the Planning, Design and Operation of Pedestrian 
Facilities”;

B. Paths shall be 10 feet wide unless physical constraints limit the width, in which case the 
City Engineer may consider a reduction to not less than 8 feet;

C. In limited instances, the PWD Director may require the path to be built to accommodate 
HS-20 loading if the path serves as an emergency or maintenance access route;

D. No catch basins, valve boxes, curb boxes, or other utility appurtenances shall be located 
within the path;

E. Signage and pavement markings shall conform to the most current MUTCD, unless 
otherwise approved by the CoGF;

F. The surfacing section required on paths is 4 inches of asphalt on 8 inches of 1.5 inch 
minus crushed rock base compacted to 95% max dry density, when the path will not be 
driven on;

G. Landings and ramps shall be constructed of concrete meeting ADA requirements and the 
CoGF sidewalk landing and ramp standards; and

H. No tripping hazard or obstruction may be located within 2 feet of the edge of the shared-
use path, including but not limited to sign posts or landscaping features, unless approved 
by the CoGF.

8.1.11 On-Street Parking:
A. At intersections:

I. Shall be outside of the clear sight triangle as detailed in CoGF municipal code; 
and

II. The City Engineer reserves the right to increase clear sight triangles based on site 
specific conditions.

B. Along streets:
I. Shall not be permitted on:

a. Arterials;
b. Collectors less than 34 feet in width as measured from edge of asphalt to 

edge of asphalt;
c. Local streets less than 28 feet in width as measured from edge of asphalt 

to edge of asphalt;
d. Any street with a rural road section; and
e. Streets not meeting sight distance per Section 8.1.5. 

8.1.12 Driveways:
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A. Prior to the installation of a driveway curb cut or other access point onto a CoGF public 
street or right-of-way, the developer or owner shall obtain approval from the City 
Engineering Office.

B. Prior to the installation of a driveway curb cut or other access point onto a public street or 
right-of-way within the CoGF and under MDT’s jurisdiction, the developer or owner 
shall obtain approval from both the City Engineering Office and from MDT;

C. The nearest edge of any driveway shall be not less than 35 feet from the edge of the 
pavement to the nearest intersecting street;

D. Curb cut widths shall conform to the requirements of the OCCGF 17.32.150;
E. All new driveway locations and modifications to existing driveways shall be reviewed 

and approved by the City Engineering Office prior to beginning construction;
F. All driveways shall have the back of curb dropped a minimum of 4 inches for the width 

of the driveway and the minimum driveway transition distance shall be from the back of 
the curb to the property line; occurring in a uniform manner (OCCGF 12.13.070.A);

G. Curb fillets constructed by filling the curb and gutter are prohibited as a means to 
transition from the street to the driveway (OCCGF 12.13.070.B); 

H. Concrete crosswalks through driveways shall conform to ADA requirements, which may 
require the removal of portions of the existing driveway behind the property line; and

I. All driveways shall be constructed per standard drawings 5-10A, 5-10B, 5-10D, and/or 5-
10E. 

8.1.13 Placement of Utilities: 
A. See Chapter 4 in these Standards; and 
B. All applicable laws, rules and regulations of appropriate regulatory authority having 

jurisdiction over utilities shall be observed. 

8.1.14 Traffic Calming Devices
A. Shall be recommended by a traffic study completed by a PTOE;
B. Shall not conflict with any operation and maintenance activities; and
C. Shall be approved by the Transportation Planner and the City Engineering Office.

8.1.15 Guardrails
A. In areas of excessive fill or steep back slopes, roadside guardrail shall be installed 

consistent with the standards in the latest version of “Roadside Design Guide” as 
published by AASHTO and these Standards; and

B. Location, style, and design of the roadside guardrail shall be reviewed and approved by 
the City Engineer’s Office.

8.1.16 Pavement Design
A. A pavement design report shall be prepared for all street projects by a registered 

professional engineer, or qualified professional approved by the City Engineer;
B. The pavement design report shall be submitted CoGF for review and approval;
C. Pavement thickness shall be consistent with these Standards, the standards contained in 

the current AASHTO “Guide for Design of Pavement Structures” or the current Asphalt 
Institute Manual Series No. 1 (MS-1);

D. The design shall be based on the following:
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I. Site characteristics (e.g. soils);
II. Based on at least a twenty year performance period traffic volume;

III. The minimum design lane equivalent 18,000 pound single axle load (ESAL) used 
in pavement design must not be less than:

i. 50,000 ESAL on Local Roads;
ii. 200,000 ESAL on Collector Roads;

iii. 1,250,000 ESAL on Minor Arterial Roads; and
iv. 4,500,000 ESAL on Arterial Roads.

IV. The minimum road section for Local and Collector Roads shall be 12 inches of 
1½ inch minus base course under 4 inches of asphalt;

V. The minimum road section for Minor Arterial Roads shall be 16 inches of 1½ 
inch minus base course under 6 inches of asphalt; and

VI. The minimum road section for Major Arterial Roads shall be 20 inches of 1½ inch 
minus base course under 6 inches of asphalt.

8.1.17 Standards for Back Slope and Fill Slope

Cut Depth Allowable Back Slope

0-5 feet 5:1

5-10 feet 4:1

10-15 feet 3:1

15-20 feet 2:1

>20 feet 1.5:1

Fill Height Allowable Fill Slope

0-10 feet 6:1

10-20 feet 4:1

20-30 feet 3:1

>30 feet 2:1

8.2. CONSTRUCTION STANDARDS 

8.2.1 General
A. Roadway systems, including private roadways, shall be constructed in accordance with 

the current edition of the Standards (this document), the MPWSS, and other standards 
referenced elsewhere in this document. Any conflicts or differences in these documents 
shall be resolved in favor of the OCCGF and then these Standards;

B. Upon completion of roadway construction, a professional engineer shall certify the 
construction of private roadways meets the requirements of the Standards;

C. When the existing asphalt thickness is greater than 4 inches, at a minimum the 
reconstructed road/trench opening shall be paved with a thickness equal to the existing 
thickness with Type B Asphalt Plant Mix Aggregate on top of a minimum of a 12-inch 
thick base course meeting the 1½ inch minus; and



Chapter 8 Transportation Systems - Page 77 of 97 February 26, 2020

D. Road section thickness shall meet the minimum requirements of these Standards unless 
the Geotechnical Report recommends thicker sections.

8.2.2 Materials:
A. Asphalt:

I. At a minimum, all new roads or reconstructed roads shall be paved with a 
minimum of 4 inches of Type B Asphalt Plant Mix Aggregate, (PG 58-28) asphalt 
binder, and shall be accomplished in accordance with current MPWSS; and

II. PG 64-28 Polymer Modified shall be used when required by MDT and/or PWD 
Street Manager.

B. Crushed base:
I. The crushed base for streets shall be 1½ inch minus crushed stone in accordance 

with MPWSS Section 02235 and shall meet all requirements of said section;
II. All new roads or reconstructed roads shall have a minimum of 12-inches of 1½ 

inch minus crushed stone installed in accordance with the current MPWSS; and
III. A geotextile such as Mirafi 600X (or approved equal) shall be placed between the 

base course and the sub base (or existing sub surface ground).
C. Street Sub base (when required):

I. The sub base for streets shall be crushed stone in accordance with MPWSS 
Section 02234 and may include up to 3 inch minus material with at least one 
fractured face. Larger material may be approved on a case-by-case basis, with at 
least one fractured face.
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Appendix A – Example Ownership Transfer Letter

City of Great Falls
Engineering Division
P.O. Box 5021
Great Falls, MT 59403

Re: Name of project/building/subdivision

(I)(We), the undersigned property owner(s), do hereby certify that (I)(We) have caused to be 
designed, constructed and tested the required infrastructure improvements necessitated by the 
development of (NAME of project/subdivision) in accordance with the approved plans.

As a condition of this development, we dedicate the improvements to the City of Great Falls 
(City).  These improvements include all improvements within the City right-of-way including 
streets; sidewalks; street lighting; storm sewer, sanitary sewer, and water distribution mains; and 
other associated appurtenances.  Also included in the dedication are water, sanitary sewer and 
storm drainage mains and appurtenances, and stormwater treatment facilities in easements or on 
dedicated land outside of rights-of-way. Specifically excluded from this dedication are 
stormwater facilities located outside of the City owned rights-of-way, which shall be owned and 
maintained by the property owners unless otherwise maintained by a stormwater service 
agreement (or HOA, POA, etc.).

(I)(We), further agree to the fullest extent permitted by law, (I)(We) shall fully indemnify, 
defend, and save City, its agents, representatives, employees, and officers harmless from and 
against any and all claims, actions, costs, fees, losses, liabilities or damages of whatever kind or 
nature arising from or related to the infrastructure improvements subject to this Agreement or 
work of any subcontractor or supplier.

Dated this ______day of ______, 20__.

(Acknowledged and notarized signatures of all
record owners of developed property)
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APPENDIX B - APPLICATION FOR DRIVEWAY CONSTRUCTION

CITY OF GREAT FALLS 

406-771-1258

Owner Information and Site Location

1) Owner’s Name: 

2) Property Address: 

3) Phone Number: 

4) Contractor Name: 

Driveway Construction Requirements

1) Driveway construction within the public right-of-way shall be approved by the Great 

Falls City Engineer prior to construction.

2) At an intersecting street or highway, the dimension measured along the edge of the 

traveled way to provide adequate corner clearance shall be measured a minimum 

distance of ten (10) feet from the intersecting property line to the nearest edge of the 

driveway, except at intersections where there are traffic signals, the nearside clearance 

shall be two (2) or more times this distance.

3) All driveway construction shall be in conformance with the Standards and General 

Provisions for Design and Construction for Great Falls, Montana. The basic 

construction requirements are as follows:

a) Existing curbing at the location of the driveway must be removed and replaced 

with drive over type curbing.

b) Driveway approaches between the curbing and property line must be constructed 

with concrete. See detail 5-10A, 5-10B, 5-10D, or 5-10E City of Great Falls 

Standards for Design and Construction.

4) Driveway construction within the City Right-of-Way must be performed by a bonded 

and insured contractor.

5) The contractor shall present a complete Application for Driveway Construction to the 

City of Great Falls Planning and Community Development Department and receive the 

applicable permits prior to beginning construction.



PLAN SUBMITTAL PROCESS

1) The property owner must submit a completed application with a site sketch to the

Planning and Community Development Department for City review.

2) The Public Works Department will respond within ten (10) working days with an approval 

or disapproval.

3) If the application is approved and permits secured, construction may proceed, (see 

Driveway Construction Requirements, Item 5).

4. If the application is disapproved the specific reasons will be given along with the 

requirements for re-submittal.

SITE PLAN SKETCH

APPROVAL BLOCK

Approved:  Date: 
Title

This Application will be null and void if the driveway construction approved by this application 

is not completed within six (6) months from the date of approval.

Comments: 

Revised May 5, 2020



APPENDIX C – CHECK LIST & DEVIATION 

REQUEST



No. YES N/A

Deviation

Requested Design Criteria

2.1.1.A MT State Plane - International Feet

2.1.1.B NAVD 88 or City of Great Falls Datum

2.1.1.C Contours

2.1.1.D Alignment data

2.1.2 Title Sheets

2.1.3 Plan Sheets

2.1.4 Plan and Profile Sheets

2.1.5 Detail Sheets

2.1.6 Road and Drainage Plans

2.1.7 Drainage Facilities and Swales

2.1.8 Basin Maps

No. YES N/A

Deviation

Requested Project Submittals

3.1.1.A Civil Plans

3.1.1.B.III.a Project Manual or applicable specifications

3.1.1.B.III.b Water Design Report

3.1.1.B.III.c Sanitary Sewer Design Report

3.1.1.B.III.d Storm Drainage Design Report

3.1.1.B.III.e Traffic Impact Study

3.1.2 Resubmittals

3.3.1 Deviation Requests

No. YES N/A

Deviation 

Requested Development Requirements

4.1.1.B Roadway and utility extensions

4.1.1.B.II Right-of-ways and easements

4.1.2 Utility Requirements

4.1.3 Utility easements

Project:  

Professional Engineer:    

License No.:   

Firm:  

Date:   

MT Professional Engineer's Stamp

Deviation requests noted on this form shall be submitted for review 

and approval in accordance with Section 3.3 of the Design and 

Construction Standards. Deviations not individually approved, even if 

shown in the approved plans, specifications, or reports, are not 

approved.

Version Date January 6, 2020



Project:  

Firm :   

Date :  

No.
YES N/A

Deviation

Requested Water System

5.1.1.A Professional Stamp

5.1.1.B MDEQ Circular 1 Requirements

5.1.1.C Fire flow tests

5.1.3.A-B Horizontal and vertical offsets 

5.2.1.A Water pipe size 

5.2.1.B Water pipe locations 

5.2.1.C Pipe materials

5.2.2.A Valve sizes and types

5.2.2.B Valve locations

5.2.3 Valve box materials

5.2.4 Fire hydrant

5.2.11.A Water service general requirements

5.2.11.B Water service construction

5.2.11.C Water service locations

5.2.11.D Water service sizes

5.2.12 Service saddle materials

5.2.13-14 Corp. and curb stop materials

5.2.15 Curb box materials

5.2.16 Entrance Valve materials

5.2.17 Tapping Saddles

5.2.18 Couplings

5.2.20 Pipe Bedding

5.2.21 Warning tape

5.2.22 Tracer wire

5.2.23 Marker post materials

Deviation requests noted on this form shall be submitted for review and approval in accordance with Section

3.3 of the Design and Construction Standards. Deviations not individually approved, even if shown in the 

approved plans, specifications, or reports, are not approved.

Water System Page 1 of 1



Project:  

Firm :                                                                                                                                                                 

Date :   

No.
YES N/A

Deviation

Requested Sanitary Sewer System

6.1.1.A MT PE Stamp and overall plan at buildout

6.1.1.B MDEQ Circular 2

6.1.1.C Sanitary Sewer Facility Plan design criteria

6.1.1.D Over sizing

6.1.1.F Existing sewer system analysis

6.1.1.G Existing or proposed lift station data

6.1.2 General construction standards

6.1.3 Usage restrictions

6.1.4 Sulfide generation analysis

6.1.5 Locations

6.1.6 Offsets

6.2.1 Gravity main sizing and velocities

6.2.2 Sewer force mains

6.2.2.G Private sewer force line connected at manhole

6.2.3.A General sewer service requirements

6.2.3.C-F Sewer service construction standards

6.2.3.G Force sewer service line

6.2.3.H Sewer service line materials

6.2.3.I Sewer taps

6.2.3.J-M Misc. sewer service items

6.2.4 Sewer pipe bedding

6.2.5 Detectable warning tape

6.2.6 Marker posts

6.3.1 Manhole design

6.3.2 Manhole construction

6.4.1 Lift station design

6.4.2 Lift station construction

6.5.1 Grease traps and interceptors

6.5.2 Grease trap design and construction standards

6.5.3 Grease interceptors design and construction standards

6.5.4 Sand, oil interceptors

6.5.5 SOI design and construction standards

Deviation requests noted on this form shall be submitted for review and approval in accordance with Section

3.3 of the Design and Construction Standards. Deviations not individually approved, even if shown in the 

approved plans, specifications, or reports, are not approved.

Sanitary Sewer System Page 1 of 1



Project:

 Firm :                                                                                                                                                                            Date :   

No.
YES N/A

Deviation

Requested Transportation System

8.1.1 MUTCD, AASHTO guidelines, OCCGF, MT PE stamp

8.1.2 TIA requirements

8.1.3 Intersections

8.1.4 Dead-end streets

8.1.5 Sight distance

8.1.6 Local, collector, and arterial streets

8.1.7 Signs

8.1.8 Sidewalks

8.1.9 Boulevards/ open space

8.1.10 Shared use paths

8.1.11 On-street parking

8.1.12 Driveways

8.1.13 Placement of utilities

8.1.14 Traffic calming devices

8.1.15 Guardrails

8.1.16 Pavement design

8.1.17 Back slope and fill slope

8.2.1.A MPWSS and Standards

8.2.1.B MT PE

8.2.2.A Asphalt material

8.2.2.B Street sub base material

8.2.2.C Crushed base course material

Deviation requests noted on this form shall be submitted for review and approval in accordance with 

Section

3.3 of the Design and Construction Standards. Deviations not individually approved, even if shown in 

the approved plans, specifications, or reports, are not approved.

Transportation System 

Page 1 of 1



APPENDIX D – LOW PRESSURE GRINDER 

PUMP SYSTEMS



SEWER DESIGN STANDARDS - LOW PRESSURE SEWER/GRINDER PUMP 

SYSTEMS 

General.

1) A grinder pump and pressure sewer system is to be considered as an alternative for providing 
sewer service for a site, only if the site cannot be serviced by conventional gravity systems 
(including pumping stations).

2) Pressure sewer system is defined as an area to be serviced by more than a single grinder 
pump.

3) The City of Great Falls considers all Grinder Low Pressure/Grinder Pump Systems as private 
systems that are owned, operated and maintained by an entity such as an Owners 
Association.  The formation of an Association with a System Operating & Maintenance 
Agreement is a City requirement of approval of such sewer system.

4) All systems shall comply with all applicable State of Montana standards and regulations.    

Design Requirements.

1) Grinder pumps used in pressure sewer systems for residential areas can only be the ones that 
have been previously approved or ones that may be subject to approval by the City of Great 
Falls for systems applications. Determine the type and model of the pump suitable for the 
system.

2) All pump types and models are to be the same in a single pressure sewer system unless 
otherwise approved by the City of Great Falls.

3) Primary design parameters to be considered are the number of pumps under simultaneous 
operation, flow velocities in pressure sewer piping, and limiting the operating head at a 
pump. Consider the following guidelines in defining these parameters:

a) Number of pumps under simultaneous operation.

i. Semi-positive displacement pump systems shall be designed in accordance with the 
Manufacture’s recommended specifications and design standards and shall conform to 
the maximum number of simultaneously operating pumps.

ii. Centrifugal pump systems shall be designed in accordance with the Manufacture’s 
recommended specifications and design standards and be sized so that the pumps under 
simultaneous operation shall be able to discharge the peak flow generated by the 
dwelling units located upstream of any point in the pressure sewer system under 
consideration.



iii. For centrifugal pumps having a nominal discharge rate relatively close to that of an 
Environmental 1 (E/1) Pump, the maximum number of simultaneously operating 
pumps developed for E/1 pump systems may be used.

b) Flow velocities.

i. Size a system for the maximum number of pumps that may be expected to operate under 
the full development stage, thereby generating the highest flow velocities and pumping 
head. Also consider in the design system hydraulics during the initial stage when a fewer 
number of pumps are expected to operate and lower velocities may be expected.

ii. The minimum flow velocity should be approximately three (3) fps under simultaneous 
pump operating conditions, except for piping servicing one to two dwelling units where 
a two (2) fps minimum velocity shall be used. A three (3) fps minimum velocity criteria 
is required for pressure sewer profiles which have multiple high points and low points.

iii. The maximum velocity shall be approximately seven (7) fps under simultaneous pump 
operating conditions.

c) Operating head at a pump.

i. Maximum pumping head for system design to be ninety (90%) percent of the 
manufacturer’s pump performance curve.

ii. Design a centrifugal pump not to operate at above ninety (90%) percent of its shut off 
head and at or below its cut off point. The shut off head is the head at zero pump 
discharge; the cut-off point is a point on the pump curve where discharge head decreases 
abruptly with a small incremental flow. 

5) Size a pressure sewer system and develop alternative designs such that the above criteria can 
be met during the full development stage and the initial stage as well. 

6) System Design 

a) Pumps

i. With the selected maximum number of grinder pumps in simultaneous operation, design 
the piping system and submit all calculations, using the following design methods.

ii. For semi-positive displacement pump systems use the E/1 Design Handbook for 
Pressure Sewer Systems or other pump manufacture’s design information. 
Computerized design may be used for complex systems to give better accuracy in 
hydraulic calculations.

iii. For centrifugal pump systems, a number of branches should be used to represent the 
piping layout similar to the design of semi-positive displacement pump systems. The 



peak flow generated by all dwelling units in a branch shall be estimated. Locations of 
the pumps shall be designated and computer designs shall be used for analyzing system 
hydraulics during simultaneous pump operation.

iv. Pumps located at the most remotest part of a system, farthest from the point of discharge 
to gravity system, and pumps located at the lowest elevations in a system must be 
considered in pump selection for simultaneous operation.

v. In computing the static head, base the pump elevation on the developer's proposed 
elevation at which the grinder pump will be installed.

b. Pipe

i. Minimum Pipe Size 1-1/4-inch diameter, Maximum Pipe Size 4-inch pipe diameter.
  

ii. Allowable pipe material, SDR-21 PVC pipe and/or SDR-11 HDPE pipe. PVC pipe is 
generally installed in open-cut trench and HDPE pipe can be installed in open-cut trench 
or by horizontal directional drilling.

iii. Use Hazen-Williams (HW) friction coefficient of one hundred forty (140) for 
calculating head losses through piping. Consider head losses through fittings and bends 
and other minor losses when calculating the total dynamic head.

iv. Use sound engineering and hydraulic principles in design and analysis. Consider various 
scenarios of pipe sizes, system layout, and pump operation to arrive at an optimum 
design. Use of computer analysis enables checking for minimum and maximum flow 
velocities and pump discharge head under various operating scenarios.

v. Uphill pumping is preferred in a pressure sewer system where the point of discharge to 
gravity system is at a higher elevation than the rest of the system, so as to maintain 
positive pressure throughout the system. Eliminate vertical piping alignment that may 
be conducive to siphoning at high points or gravity drain/air binding in downhill 
pumping conditions. Ideally, high points and low points are to be avoided and a 
continuously rising pressure sewer profile toward the point of gravity discharge is to be 
designed. Place pressure sewer air vacuum and air release valves at all high points in a 
system, if the high point cannot be eliminated.

vi. PVC and/or HDPE piping is allowed, the nominal pipe diameters called for on the 
drawings may be different depending on the material. HDPE may be installed by 
horizontal directional drilling. 

vii. Joints and thrust restraint. PVC gasketed integral bell and spigot joints or bell by bell 
gasketed couplings shall be retrained mechanically and/or using concrete thrust blocks.  
PVC solvent weld shall be joined together using solvent weld couplings or integral 
solvent weld bell and spigot joints. HDPE pipe is generally a continuous pipe from a 



long coil or lengths of pipe and fittings joined by thermal butt-fusion, electrofusion, or 
by special mechanical couplings. Joints for all HDPE pipe that is to be installed by 
horizontal directional drilling will be butt-fused.  HDPE has a very high coefficient of 
thermal expansion/contraction. 

c. Horizontal and Vertical Alignment, Depth, Clearances.

i. Minimum depth of pipe is 6.5 feet below the ground elevation.

ii. Minimum horizontal clearance with domestic (drinking) water mains and service line 

pipes is 10.0 feet.

iii.  Minimum vertical clearance with domestic (drinking) water mains and service lines is 
18 inches.

iv. Avoid 90 degree bends in the pipeline alignment

v. Design the piping layout to minimize the total piping length.

vi. To install HDPE pipe by horizontal directional drilling construction areas will be 
required at one end of the operation for layout and fusing pipe lengths to be pulled unless 
coils are used, and at the other end to set up and operate the drilling/pulling machine 
and drilling fluid storage tank and waste fluid storage. The amount of area required 
depends on the specific equipment used. Generally, sufficient area will be available in 
the normal right-of-way and construction strip used in the pipeline design. Verify that 
adequate space is available in the right-of-way and construction strip limits.

vii. For minimum radius of curvature for PVC pressure sewer pipe, see Table below. 
Minimum radius of curvature for HDPE pipe installed in open-cut trench is forty (40) 
times the outside pipe diameter. Minimum radius of curvature for directionally drilled 
HDPE is dependent on allowable radius of curvature of Contractors' drilling rods. For 
design purposes, this can be assumed to be forty (40) feet. Radius of curvature at low 
points should be maximized.

Minimum Curve Radius for PVC Pressure Sewers

Pipe Size Minimum Radius

1-1/4-inch to 1-1/2-inch 60 feet

2-inch 70 feet

2-1/2-inch 100 feet

3-inch 90 feet

4-inch 130 feet

d. Hydrogen Sulfide (H2S) Generation and Release Analysis and System Design.



i. Perform the analysis for the proposed design to determine the potential for hydrogen 
sulfide generation.

ii. Design the piping layout to minimize the total piping lengths and pipe sizes within the 
constraints of the hydraulic design criteria, so as to minimize sewage detention time in 
the system. Avoid downhill pumping conditions with a high point above the transition 
manholes, which will potentially cause the release and accumulation of hydrogen 
sulfide gas at the high points.

iii. The discharge of sewage from a pressure sewer into a gravity sewer can potentially 
generate odor and the release of hydrogen sulfide at the transition manhole and in the 
downstream gravity sewer. Turbulence at the connection manhole should be minimized. 
Consider the corrosive effects of hydrogen sulfide in the design and selection of gravity 
sewer pipe material downstream of the connection manhole

Appurtenances and Structures.

1) Each service line lateral shall be connected to the trunk force main using approved tapping 
saddles and corporation stops. Each service lateral shall also be equipped with a lateral 
assembly including compression adapters, curb shut off valve and check valve all located in 
an accessible vault structure with the public right-of-way boulevard area.

2) Install Flushing Connections at a minimum of every four hundred (400) feet in the system, 
or at dead ends. Flushing connections shall be freeze proof and access lids shall be rated for 
expected external loading. 

3) Air release valves shall be included at any high points in system.

4) Connect the pressure sewer with the gravity sewer at a manhole on the gravity system.

a. Coating Specification:

i. Referenced standards and Specifications:

1. SP 6 Commercial Blast Cleaning

2. SP10 Near White Blast Cleaning

3. SP 13 Surface Preparation of Concrete

Materials: Interior Damp Proofing: Provide a two coat, Perma-shield MCU coating 

product, Tnemec 446 hydrophobic aromatic polyurethane, or approved equal. 

Epoxy Modified Mortar: Provide epoxy modified “skim coat” mortar for 



concrete patching, filling voids and holes. Provide Tnemec Mortar Clad Series 

218 or approved equal.

Surface Preparation Execution:

All interior concrete walls, cover, floor and all other expose interior surfaces will 

require the interior damp proofing. All interior surfaces to be coated shall be 

clean and dry. All dirt, dust, sand, grit, mud, oil, grease and other foreign matter 

shall be removed. Prepare all interior surfaces to be coated per Steel Structures 

Painting Council Specification SP 13 or blast cleaning SP 6. 

Application Execution:

Apply the specified epoxy modified mortar skim coat to all interior surfaces per 

manufacturer’s application instructions.  Patch and fill voids and holes ¼” – ½” 

in depth. Apply skim cost covering 100% of all concrete surfaces areas at 1/16” 

– ¼” spread rate.

The interior coating shall be brush, rolled, or sprayed in two coats, 8-10 dry mil 

thickness per coat, 16-20 dry mil total thickness. Concrete surfaces shall be 

cured and dry prior to coating. 

Curing:

Curing shall adhere to manufacture’s curing and drying schedule. Coatings must be 

fully cured before placing low pressure/grinder pump system into service. 

b).Connection Point:

i. Pressure sewer shall enter manhole at 2/3 depth elevation of the gravity sewer pipe. 

  

5) Include locator wire and stations on all installations including laterals. Locator specifications 

can be found under the City’s water system standards.

Pressure Testing

1) All pressure mains and laterals shall be pressure hydrostatically tested after partial 
backfilling and are fully charged.  The hydrostatic pressure shall be 150 percent of the 
maximum operating pressure.  The duration of each test shall be 2 hours. Allowable leakage 
will be in accordance with AWWA C-600 or determined by the formula L= 0.000083(D)(S) 
where L is the allowable leakage in gallon per hour , S is the length of pipe under test in feet 
and D is the pipe diameter in inches. 
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COMMERCIAL BUSINESS BACKFLOW PREVENTERS

General.

Reduced Pressure Backflow, Double Check Valve Assembly, and Pressure Vacuum Backflow 
shall be used for the following: potable water service mains, fire line mains and lawn irrigation 
as per manufacturer installation manuals and authority having jurisdiction.

1) Backflow Preventers shall conform to the current adopted installation requirements of the 
International Association of Plumbing and Mechanical officials also known as “Uniform 
Plumbing Code” and these rules and regulations;

2) Backflows shall be tested yearly;

3) Backflow assembly tester shall be ASSE 5000 certified;

4) Backflow assembly certifiers shall be licensed per city licensing rules;

5) Property owner shall maintain backflow test reports (required 3 year minimum on file), 
and such reports shall be available upon request to the authority having jurisdiction; and

6) Floor drains or floor sinks (with trap primers) may be required when the backflow is 
installed within a building.



CITY OF GREAT FALLS STANDARD 

DETAILS



Typical Details - Article 5 Drawing Number Current Drawing
Date

Monument Box 5-01 1987

Straight Curb 5-03 1987
Barrier Curb 5-04 2011
Mountable Curb 5-05 1999
Integral Curb & Gutter Details 5-06 2017

Standard Concrete Alley Apron- Grass back of curb 5-08A 2012
Standard Concrete Alley Apron- Sidewalk back of curb 5-08B 2012
Standard Concrete Alley Apron- City Jobs 5-08C 2012
Standard Concrete Alley Apron- City Jobs 5-08D 2012
Standard A/C Paving Alley 5-09 1994
Driveway - Sidewalk at curb 5-10A 2019
Driveway - Sidewalk not at curb 5-10B 2019
Curb and Sidewalk cross section 5-10C 2015
Driveway - Straight Curb sidewalk not at curb 5-10D 2015
Driveway - Downtown Decorative Stamp 5-10E 2019
Old type sidewalks at Intersection 5-11 1987

Sidewalk Transition at curb to not at curb 5-13 1987
Sidewalk transition w/ handicap ramp at curb-not at curb 5-13B 2006
Park Path Cross section 5-14 1988
Valley Gutter - w/ existing curb & gutter 5-15 1991
Valley Gutter - w/ Double HC ramps 5-15A 2009
Valley Gutter - w/ Single HC ramp 5-15B 2009
Sidewalk drainage crossing gutter 5-16 2012
Handicap ramp at mid-block with boulevard sidewalk 5-17 2016
Handicap ramp at mid-block with attached sidewalk 5-17B Under Review
Handicap ramp at mid-block w/ full width boulevard sidewalk 5-18 2016
Handicap ramp at center of corner 5-19 2016
Handicap ramps double at corner in boulevard areas 5-20 2016
Handicap ramps double at corner sidewalk at curb 5-21 2016
Handicap ramps double at corner sidewalk at curb 5-21B Under Review
Handicap ramps Double Central Business dist. 5-22 2016

Handicap ramps Double Old Boulevard area 5-24 2016

Trench Detail - Type 1 5-30 1987
Trench Detail - Type 2 5-31 1999
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