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CITY OF COLUMBUS, MINNESOTA 
ENGINEERING DESIGN & PUBLIC IMPROVEMENT STANDARDS 

The purpose of these Engineering Design & Public Improvment Standards 
is to provide consistency in the level of detail required for the submittal of 
plans for preliminary plat approval, plan preparation guidelines for public 
improvements, and to provide the applicant detailed product material and 
construction requirements. 

The City of Columbus reserves the right to amend the requirements herein, 
as it may apply to various site conditions. 
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I. GENERAL REQUIREMENTS

As set forth in various sections of the City ordinances, Developers of property within the City of
Columbus are required to submit certain plans and specifications for review and approval by the
City. These include but are not limited to items such as grading plans, drainage plans, topographic
surveys, plats, street and utility plans and specifications. Competent licensed professionals shall
prepare these plans and specifications.

The professional services required of the Developer might include an architect, land surveyor,
planner, wetland specialist and engineer. “Project Engineer” in this document refers to a
Professional Engineer registered in the State of Minnesota hired by the Developer.

Whenever public improvements or other conditions of approval are required with an approved
development, a contract (Development Agreement) is required between the Developer/property
owner and the City. This contract guarantees the City that all requirements will be satisfactorily
completed by the Developer.

Developer Installed Public Improvements 

The following procedures shall be followed for design and construction of public 
improvements: 

a. The Developer shall submit plans, specifications and copies of all design calculations
to the City for review and approval. The developer shall submit an electronic copy in
PDF format, of the approved plans/construction documents. These plans are to be
prepared by a Registered Professional Engineer and shall be in accordance with City
standards as outlined herein.

b. The Developer shall submit a Grading, Drainage and Erosion/Sediment Control Plan to
the City for review and approval. No work is to begin until all erosion and sediment
control methods are in place and approved by the City. All project operations must
comply with the City’s Erosion Control Ordinance and all applicable permits.

c. The Developer shall provide proper notification of improvements to the responsible
governmental agencies, watershed districts, etc. affected by said construction. All
necessary permits shall be obtained by the Developer and copies provided to the City
prior to commencing any work. All special requirements of the responsible agencies
shall be complied with.

d. The contractor shall submit a list of suppliers as well as all certification tests of
materials that will be used on the project to the City at the “Pre-construction”
meeting.

e. Any changes to the approved plans and specifications shall be approved by the City
Engineer in writing before changes are made in the field.

f. The City will provide inspections of public improvement work and shall be notified 24
hours in advance of all scheduled tests so its representatives can be present at the
time tests are performed. The required tests will cover the sanitary sewer, water
main, storm sewer, street subgrade, bituminous base course, bituminous wear course,
concrete sidewalk, bituminous trail and curb and gutter.

g. Upon completion of all the utility and road work required on both the public and
private portions of the project, the City will make the required final inspections of all
work. This includes a final inspection of all site grading and approval by the City before
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any building permits will be issued. Before the final payment is made to the contractor 
by the Developer, the City shall be satisfied that all work is satisfactorily completed in 
accordance with the approved plans and specifications, and the Project Engineer 
submit a written statement attesting to same. 

h. Acceptance of said work shall be made by the City and the project acceptance form
signed by all parties.

Private Improvements 

If private drives or utilities are included in a development the following procedures are 
required. 

a. The design cross section of private drives shall be in accordance with the public street 
design requirements unless an alternative design is approved by the City Engineer.

b. Whenever practical, public sewer and water lines shall not be placed under private 
drives. A twenty (20) foot utility and drainage easement will be required for any public 
utilities that are not constructed within the public street right-of- way.

II. STANDARD SPECIFICATIONS

The standard construction specifications referred to herein shall be the latest edition of the
MnDOT Standard Specifications for Highway Construction, and City Engineers Association of
Minnesota for Water and Sanitary Sewer Construction, and Minnesota Rural Water Association for
Sewer/Water Utility Tracer Wire Specifications.

III. SPECIAL PROVISIONS

Construction Process Requirements 

1. Prior to the start of any construction activity, the Developer shall schedule a
preconstruction conference with the following people in attendance:

a. Developer

b. Developer’s Engineer/Surveyor

c. Developer’s Contractor

d. City Engineer

e. City Public Works Director and City Administrator

2. Construction staking shall be done by the Developer’s Engineer and shall conform in
all respects to the approved plans and/or City Standards.

3. The Developer is required to have certain phases of construction inspected by the City
Engineer prior to proceeding to the next phase. Construction staking shall be provided
for use by the City Engineer during inspection of the street construction.

Construction not inspected will not be accepted and the Developer will be required, at
his own expense, to reconstruct the portion of construction not inspected or place a
10-year performance bond with the City in the amount equal to the estimated cost of
repairs. The Developer shall notify the City Engineer at least 48 hours in advance for
inspection of the proposed roadway at each of the following times.

a. When all necessary topsoil and unsuitable material have been removed from
the subbase. The City Engineer reserves the right to require soil borings,
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compaction tests or test rolling, at the expense of the developer, to verify that 
all unsuitable material has been removed. 

b. When subbase has been graded to + or - 0.10 feet of the lines and grades
established in the approved plans. Construction stakes must be in place for use
during inspection.

c. When base course Class 5 gravel has been placed and graded to + or - 0.10 feet
of the lines and grades established by the approved plans. Construction stakes
must be in place for use during inspection.

d. During placement of bituminous base and wearing courses.

e. For final inspection of the completed roadway.

4. The Developer shall take samples of Class 5 gravel and have sieve analysis run to
determine compliance with the specifications. Maximum sample rate is one per 500
tons, minimum two per roadway. Satisfactory test results, indicating compliance with
gravel specifications, must be received before proceeding with the next phase of
construction.

5. Compaction shall be by the ordinary compaction method. However, the City reserves
the right to order compaction tests taken in both the subbase and the base materials
if, in the opinion of the Engineer, there appears to be insufficient compaction.
Compaction tests shall be by the specified density method. Maximum test rate is one
compaction test per 500-foot section of roadway in each of the subbase and base.
Satisfactory test results, indicating compliance with compaction specifications, must
be received before proceeding with next phase of construction.

6. The Developer shall construct all roadways to the section as shown on the drawings
attached to these specifications.

7. Ditch bottoms and slopes shall be finished with three inches of topsoil and MnDOT
Spec. 3882 Type 1 mulch, two tons per acre, and shall be seeded with MnDOT Spec.
3876 mixture 25-131 seed, 220 lbs. per acre. Steep slopes shall be sodded as directed
by the Engineer to prevent erosion.

8. The Developer shall construct a turnaround on all dead-end roads. If the road may be
extended in the future, a “T” turnaround may be used. See Drawing No. 105. There
shall be no private entrances constructed from the turnaround or within 40 feet of the
end of the roadway. If the road will not be extended in the future, a circular cul-de-sac
shall be used. See Drawing No. 104.

9. The City shall maintain the road after acceptance; however, the Developer shall
immediately repair or replace at his own expense any defective work caused by faulty
workmanship or materials of which he is notified during the construction period or
within one year after the date of acceptance of the work, regardless of the previous
approval and acceptance of the work.

The Developer will be required to provide a cash escrow or letter of credit in the name
of the City in an amount set by the City Council as a warranty for the work for a period
of one year.

10. The City Public Works Director shall order all required signs and barricades. The
Developer shall provide payment for said signs and barricades within 30 days of
ordering signs and barricades. The Developer shall place all signs in accordance with
the MnDOT traffic manual requirements and said costs for placement shall be paid by



City of Columbus Page 4 

the Developer. The City Public Works Director shall coordinate all pavement markings 
required on the Project. The City Public Works Director will have the work performed 
and said costs for marking shall be paid by the Developer. 

11. As a minimum requirement, all clearing and grubbing operations shall extend into the
backslope of the ditch cross-section or to the right-of-way line for the curbed street
section as shown on the standard drawings attached.

12. Bituminous surfacing shall conform in every respect to MnDOT Spec. 2360 Type
SPNWB230C for non-wear course and Type SPWEA240C for wear course. Use “C” oil.
Compaction shall be by the specified density method. The Developer shall take one
bituminous sample per 500 ton to test for asphalt content and gradation and one core
sample per 500-foot section of roadway in each layer to test for compaction.

13. The Developer must arrange for all utilities to be constructed within easements
provided for that purpose as shown on Drawing 103. Upon completion of utility
construction all disturbed areas shall be restored in conformance with paragraph 7.
above

14. Where driveway locations are known, the Developer shall install driveway aprons to
right-of-way at time of street construction. Driveways shall have a minimum 12-foot
surface width and a minimum 15-foot radius with its connection to the City street.
Driveway culverts shall be a minimum of 24 feet long, not including aprons, for the
minimum 12-foot surface width and minimum 2-foot ditch.

15. To minimize inconvenience and nuisance to existing residents, the Developer shall, at
their own expense, control dust by watering or other approved means, during all
street construction activity.

IV. DESIGN CONSIDERATIONS

Streets 

1. All widths shall conform to the following minimum standards:

*Measured from face of curb to face of curb.
2. When connecting street lines deflect from each other at one point by more than ten

(10) degrees, they shall be connected by a curve with a radius of not less than 100
feet.

Classification Min. R/W Width Min. Roadway Width Shoulder Width 

Rural   Urban* 

Commercial 

Streets 

66’ 36’ - 

Collector 

Streets 

66’ 24’      32’ 4’ 

Minor Streets 66’ 24’      28’ 2’ 

Turnarounds As shown on Drawing No. 104 and 105 
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3. All centerline gradients shall be a minimum 0.5 percent and shall not exceed the
following:

Sanitary Sewer Design Requirements 

• Manhole

- Maximum Manhole Spacing ..................................................................... 400 feet 

- Maximum inlet/outlet elevation difference ................................................. 2 feet 

- Minimum depth of Manhole....................................................................... 10 feet 

- Outside drop ..............................................................................2.0 feet minimum 

• Service

- Extend from mainline pipe to 10 feet past property line

• Cleanout (BY PLUMBER)

- 8’ bury at property line

- Maximum length between cleanouts ......................................................... 75 feet 

Water Main Design Requirements 

• Main Pipe

- Minimum diameter ............................................................................................. 8” 

- Maximum Length of Dead Ends ................................................................ 600 feet 

- Air Release measures .................................................................................Hydrant 

- Minimum Cover............................................................................................. 8 feet 

- Side of Street..................................... North and East side of centerline preferred 

• Hydrant

- Depth ..............................................................................8’-6” Bury (8 feet cover) 

- Spacing ....................................................................... 250’R to cover Building Pad 

- Gate valve on 6” Hydrant leads (distance from center of hydrant).............. 3 feet 

- Supply two (2) Spring Mounted snow flags per hydrant. Install one on hydrant and
deliver the other one to the City.

• Valves

- Maximum distance between Valves on Trunk Mains ......................................600 feet 

Classification Gradient (in %) 

 Commercial Streets 4 
 Thoroughfares 4 
 Major Streets 4 
 Collector Streets 6 
 Minor Streets 6 
 Marginal Access Streets 6 
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- Maximum No. house services between Valves on Lateral Mains..............................20 

• Residential Service Pipe

- No splices in services are allowed

Storm Sewer Design Requirements 

• Main Pipe

- Minimum pipe diameter ................................................................................... 12” 

- Aprons ................................ on all inlets and outlets without an outlet structure 

- Trash Guard......................................HD Trash guards on 24” and greater aprons 

• Cross Culverts

- Minimum culvert size........................................................................................ 15” 

- Minimum culvert length.............................................................................. 24 feet 

- Aprons ................................................................................ Required on each end 

• Driveway Culverts

- Minimum culvert size........................................................................................ 15” 

- Aprons ................................................................................ Required on each end 

• Manhole

- Must meet storm design criteria for specific project

• Catch Basin

- Minimum pipe cover ..................................................................................... 2 feet 

• Design (when not in RCWD)

- Design frequency of storms ..........................................................................10 yr. 

- Minimum storm sewer design velocity ..........................................................3 fps 

- Design frequency for detention basins ...................................................... 100 yr. 

- Low Opening elevation ......................................2.0 feet higher than 100yr. HWL 

- Emergency overflow swale below building openings ............................... 1.0 foot 

- Maximum basin side slope................................................................................3.1 

- Minimum detention basin depth .............................................................. 4.0 feet 

- Maximum detention basin depth ........................................................... 10.0 feet 

- Minimum swale grade....................................................................................2.0% 

Street Light Design Requirements 
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V. PRODUCT/MATERIAL REQUIREMENTS
The following list of items provides product material requirements for development projects in 
the City of Columbus. The product material requirements have been established and adopted by 
the City to provide consistency in the materials installed for sanitary sewer, water main, storm 
sewer, and streets. Consistent material product requirements identify items that are consistent 
with today’s engineering and construction practices and provide for consistent maintenance 
practices. Where a specified product or material is discontinued, unavailable, or otherwise 
impracticable to obtain, the City Engineer may approve an equivalent alternative that meets or 
exceeds the performance and compatibility requirements of the specified product or material.

Sanitary Sewer Materials 

• Main Pipe

- Material............................................................................................................ PVC

- Class

Depth to 18 feet .............................................................................. SDR 35 

Depth 18 feet to 26 feet.................................................................. SDR 26 

Depth > 26 feet Developer’s Engineer to provide recommendation with 

back-ground data/calculations 

• Manhole

- Type..................................................Precast Concrete conforming to ASTM C478

- Install rubber gasket joint forming watertight seal conforming to ASTM C443

- Wrap each MH barrel joint with 12” rubber wrap

- Type of Casting............................................. R-1642-B Stamped “Sanitary Sewer” 

With two concealed pick holes and self-sealing lids 

- Outside drop Material................................Ceramic lined DIP or C-900 PVC DR 18 

- Concrete adjustment rings........................................................... 3 ring maximum 

- Chimney Seal.................................................. External wrap (Infi-Shield or equal) 

- MH Steps .................................................................................................. required 

• Service Pipe

- Residential

Size .................................................................................................... 4 inch 

Material ................................................................................................ PVC 

Class........................................................................ SDR 26 or Schedule 40 

- Commercial

Size .............................. 6 inch minimum or as required by engineer/code 
Material ................................................................................................ PVC 
Class....................................... SDR 26, 150 psi pressure rating ASTM 2241 

- Risers .............................................................same requirements as service pipe 

• Cleanout

- Material...........................................................................................................  PVC
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- Class.......................... SDR 26 or schedule 40, 150 psi pressure rating ASTM 2241

Water Main Materials 

• Main Pipe

- Material .................PVC C-900 (4” to 12”), DR-18; PVC C-905 (14” to 48”), DR-25 

- Directional Drill .................................................... Fusible C900 (4” to 12”), DR-18, 
HDPE C-906 

- Fittings.........................................................DIP, Epoxy Coated, U.S. Manufacture

- Fitting Bolts .............................................................................................Stainless Steel 

- Restraints ......................................................................... Mega-Lug or equivalent 

- Tracer wire ....................12-gauge copper clad steel, 450 lb break load, 30 mil 
insulated meeting the Minnesota Rural Water Association Specifications 

• Hydrant

- Type................................................................................... Waterous Pacer WB-67

- Bury ............................................................................... 8’ (7.5’ minimum cover)1 

- Operating Rod ...................................................................................... Heavy Duty 

- Body bolts.........................................................................................Stainless Steel 

- Tracer Wire Access Box ..................................................... Magnetized Tracer Box 

Snake Pit Magnetized Tracer Box by Copperhead Industries, Concrete/Driveway 
Tracer Box Model, or approved equal 

• Valves

- Type 12” or less...............................Resilient Wedge Gate Valve (AWWA C515) 

14” or greater ..............................................Butterfly Valve (AWWA C504) 

- Manufacturer. Waterous, American Flow Control 2500 Series or approved equal

- Valve Box.......... 4” through 12” – Ductile Iron Star VBGHD-DI or approved equal 

- Bottom Bell section ........................... 4” through 12” Power Seal Ductile Iron Box 

- Gate Valve Box Adaptor Plate .................................¼” Steel w/protective coating 

by Adaptor, Inc. or approved equal 

- Valve Body Bolts...............................................................................Stainless Steel 

- Extension Rod (single piece steel)........Top Nut – 12”-18” below finished surface 

• Residential Service Pipe

- Service Size.......................................................................................... 1” Diameter 

- Service Material ....... Type “K” Copper or Polyethylene Plastic pipe (CTS-SDR-11) 

- Service Saddles................................................... Ford, Mueller or approved equal 

- Type of Corporation Stop................... Ford, Mueller ball valve or approved equal 

- Type of Curb Stop............................... Ford, Mueller ball valve or approved equal 

- Type of Curb Box .................... Ford, Mueller or approved equal w/extension rod 
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- Tracer wire ...... Copperhead 1230 copper clad steel – 30V rating, insulated, blue 

• Commercial Service Pipe

- Potable Water Service................... Separate line to main, size per plumbing code 

- Fire Suppression Service Size ................................. As required by plumbing code 

- Service Material ........ Copper, PE, PVC or Ductile Iron (depending on size req’d) 

- Service Valve .......................................................... Per valve requirements above 

Storm Sewer Materials 

• Main Pipe

- Material..................................................................... RCP when under city streets

- Depth and Class.............................................................................................Varies 

- Culvert Material ........ CMP (rural driveway only) /RCP (street crossing), 15” min. 

• Manhole

- Type...................................................Precast Concrete conforming to ASTM C478

- HDPE or Concrete Adjustment Rings.................................................... max 3 rings 

...........................................................Dow 999 or approved equivalent sealant 

for HDPE, Wrap exterior of rings with rubber wrap 

- Minimum MH depth...................................................................................... 4 feet 

- Type of Casting............................................... R-1642-B, Stamped “Storm Sewer” 

• Catch Basin

- Curb & Gutter Type ........................................................... 2’x3’ Precast Concrete 

- HDPE or Concrete Adjustment Rings........................2 minimum, 8” height maximum 

...........................................................Wrap exterior of rings with rubber fabric 

- Minimum CB Depth to Invert .................................................................... 3.5 feet 

- Type of Casting – Curb Inlet………………………………………… .......... Neenah R-3067-V 

- Type of Casting – off-street drop inlet……………………..…….............Neenah R-4342 

Street Materials 

• Street Section (Residential) – Minimum 7 Ton Design

- Section Geometry (Rural)........................ 24’ top width, rural section, 4:1 inslope 

- Section Geometry (Urban) ............................................. 30’ back-to-back of curb, 

........................................................Surmountable concrete curb & gutter 

- Geotextile Fabric (if required)................................. Mn/DOT Type V, Non-Woven 

- Subbase................................................................12”’ Select Granular - Modified”

- Base .................................................................................. 8” Aggregate Base, Cl. 5 

- Pavement Section ............. 1.5” SPWEA240C Wearing Course Mixture (Final Lift) 
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.............. 2.5” SPNWB230C Non-wearing Course Mixture (Initial Lift) 

• Street Section (Commercial)

- Section Geometry (Rural)............12’ Drive Lanes Paved, 4’ Shoulders (minimum) 

- Section Geometry (Urban) ..........12’ Drive Lanes Paved, 4’ Shoulders (minimum) 

.................................................... Min width 36’ face-to-face of B618 curb 

- Pavement Section....................... 10 Ton per Geotech Report Recommendations 

- Geotextile Fabric ..................................................... Mn/DOT Type V, Non-Woven 

- Subbase ........................................................................ Select Granular - Modified 

- Base ............................................................................................... Aggregate, Cl. 5 

- Bit Wear Course ....................... SPWEA340C Wearing Course Mixture (Final Lift) 

- Bit Base Course.................  SPNWB330C Non-Wearing Course Mixture (Initial Lift) 

• Shoulder

- Material.........................................................................4”, CL 2, virgin or recycled

• Boulevard

- Sod................................................................................... salt resistant, type lawn

- Seed   .................................................. MNDOT 3876 for appropriate application 

- Topsoil ................................................................................... 4” Minimum Depth 

Residential............................. Boulevard Topsoil Borrow (MnDOT 3877-F) 

Commercial .......................... Boulevard Topsoil Borrow (MnDOT 3877-F) 

Rural ............................................. Loam Topsoil Borrow (MnDOT 3877-B) 

- Fertilizer ............................................................................. Type 3 (MnDOT 3884) 

• Curb

- Mix Design (machine/hand formed) .................................MnDOT 3F32C / 3F52C 

- Type – Residential Reconstruction ....................................... Surmountable/B618 

- Type – New Residential Developments................................ Surmountable/ B618 

- Type – Commercial ....................................................................................... B618 

• Street Name Signs

- Multi lane – Speed limits 40mph and greater ........................................ 12” plates 

- Lettering ......................................................8” upper case, 6” lower case 

Multi lane – Speed limits less than 40 mph and all 2-Lane ...................... 9” plates 

- Lettering ……................................................6” upper case, 4” lower case 

- Private Streets ................................................ White lettering on blue background 

- Public Streets................................................White lettering on green background 

- No Outlet .................................................Black lettering on yellow background 

- Reflective sheeting ..................................................................HIP grade 
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Sidewalk / Trail 

• Sidewalk Section

- Base   ..................................................6 inch Aggregate, Cl. 5 (5 feet min. width) 

- Concrete .......................................................................... 4 inch – Mn/DOT 3F52A 

- Width (min) .................................................................................................. 5 feet 

• Detectable Warning Plates .............................................Gray Iron, ASTM A-48, Class 30B 

- Thickness (min) ............................................................................................ 5/16” 

- Color ......................................................................................................Unpainted 

• Trail Section

- Base.........................................................12-inch Aggregate, Cl. 5 (12 feet min. width)

- Bituminous Wear Course ................................. 2” – SPWEA230C Wearing Course 

- Width (min) .................................................................................................. 8 feet 

Chip Seal Coat 

• Aggregate....................................................................1/8” Trap Rock Class A, 18-22 lbs/SY

• Oil................................................................................................CRP-2P, 0.22 – 0.24 gal/SY

• Fog Seal.......................................................................................CSS-1H, 0.10 – 0.12 gal/SY 

Street Lighting 

• Decorative (where designated by City Council) ..................... Travels Trail (see attached) 

• Other Residential and Commercial ........................................ Millerbernd (see attached) 

VI. RECORD PLAN REQUIREMENTS

Upon completion of the final grading and infrastructure improvements, the developer shall
provide electronic record drawings as a “>DWG, ESRI shapefile, or ESRI Geodatabase File. The
projection must use the Anoka County Coordinate System, and include the following:

• All information shown on the Final Grading Plan, excluding erosion control measures.

• The name of the general contractor, and a dated record-plan stamp at the bottom right-
hand corner of each plan sheet.

• Revised lengths and grades for all sanitary sewer, storm sewer, and water main pipes.

• Revised grades for all streets.

• Valve and curb stop boxes GPS coordinates.

• A plan view of water and sewer services for each lot.

• Benchmark elevations for each new hydrant (and the survey datum).

• Revised elevations for any elevations differing more than +/- 0.2 feet from the Final
Grading Plan, including

• Emergency overflows and major drainage swales.

• The Normal and High-Water Levels of all ponds and wetlands.
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• Invert and rim elevations for all sanitary & storm sewers. 

• Low floor and low entries. 

• Revised contours for any slopes that differ horizontally more than 5.0 feet, or areas 
where elevations differ more than +/- 1.0 foot of what was shown on the Final Grading 
Plan, including: 

o The aquatic and maintenance benches, and bottoms of stormwater ponds. 

o Maintenance accesses for stormwater facilities. 

o Drainage swales. 

o Other topographically significant areas. 

• Verified locations of remaining trees for tree inventory purposes. 

• Any other significant grading or utility changes that were made during the construction 
of the project. 
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