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2015 Edition

Added new #4 to reference back to Section 12A-2 for on-street parking.
Merged the figures formerly in SUDAS Specifications Division 10 with the figures already in Section 9A-1 and
updated the content. Make sure to remove/discard page 5.
Deleted the column for ASTM D 3034 Solid Wall, SDR 23.5 since the product is not available in sizes listed.

Deleted "and within 24 hours of the end of a 0.5 inch or greater rainfall event."

Updated to reflect changes made in Chapter 7.

Minor correction.

Added four new sections on pavement preservation.

Added sag vertical curve standards when overhead lighting is present.

Added sag vertical curve standards when overhead lighting is present.

Updated to reflect changes made in Chapter 4.
Modified separation of water mains from sewer mains and water crossings information to address Iowa
DNR's concerns regarding crossings.
Updated to reflect changes made in Chapter 5.

Deleted the last sentence that mentions a reference section that no longer exists.
Updated the Intensity-Duration-Frequency tables for each of the climatic zones from the 1991 Bulletin 71
information to the new NOAA-14 data.
Added a new item for separation of water main from storm sewer.

Summary of Revision(s)
Revised "Items to be Specified" list based on SUDAS Specifications revisions and correcting errors. Updated
"Incidental or Included Items" list. Updated "Bid Items" list.
Updated to reflect changes made in Chapter 2.

Please replace the following: the small business card on the spine with the card titled “2015 Edition,” the Foreword, and the Contributors and
Acknowledgments page. You might also find it helpful to keep this sheet just behind the general table of contents.

Please remove the old sheets and place the revised sheets in your manual. Some pages are completely new and do not replace an existing sheet. Also,
some pages do not contain revisions, but are included due to changes on the other side of the sheet or a change in the page number. PLEASE READ
CAREFULLY - PAY ATTENTION TO THE SECTION NUMBER! Questions can be directed to Beth Richards, SUDAS Program Coordinator, at
515-294-2869 or brich@iastate.edu.

Annual Revisions to the SUDAS Design Manual
2015 Edition

12

11

1-3
7
i-ii
ALL
4

11B-2, A

11C-1, B, 6, a

Table of Contents

12A-2, G and H
(new)

12B-3, C, 3, d

2

2015 Edition

Updated to reflect changes made in Chapter 12.
FHWA requested including additional guidance for accessible pedestrian signals within Section 12A-2. They
also requested adding a subsection for on-street parking. Entire Section 12A-2 is reprinted in order to
coordinate with Iowa DOT.
Minor correction.

Added new sentences to address potential confusion among municipalities about the ability to use LED street
lights.
Fixed broken hyperlink.

Foreword
In the late 1980s, sixteen central Iowa public agencies, including the City of Des Moines,
surrounding cities, and two counties, began meeting to discuss developing common urban
design standards and construction specifications.
Developing common standards among several jurisdictions was breaking new ground in
Iowa, and the group made slow but deliberate progress.
Their efforts came into focus when, in 1995, Governor Terry Branstad assembled the “Blue
Ribbon Task Force on Transportation” to investigate ways to use Iowa’s Road Use Tax Fund
more efficiently. One of the task force’s recommendations was that agencies “adopt
common standards for construction specifications . . . .” By 1998, the central Iowa group
(then known as the Central Iowa Committee) had expanded to 34 Iowa jurisdictions,
including several communities outside the Des Moines area, and had published their design
guidelines and standard specifications.
In 2000, the effort was underway to further expand the number of cities using the Central
Iowa Committee’s manuals and to convert them to statewide manuals, eventually known as
the Statewide Urban Design and Specifications (SUDAS) program.
A statewide steering committee, comprised of various stakeholder groups, including Iowa’s
cities and counties, the Iowa DOT, engineering consultants, and industry representatives,
was organized in 2002 to oversee the new SUDAS program. Iowa State University’s Center
for Transportation Research and Education (CTRE) was chosen to manage the program.
In 2004, a new nonprofit entity was created to establish a mechanism for statewide
ownership: the Iowa SUDAS Corporation. The Board of Directors for the corporation
consisted of members who formerly served on the statewide steering committee, with the
addition of a few others.
On February 17, 2005, the Central Iowa Committee acted to officially transfer ownership of
the manuals to the Iowa SUDAS Corporation. Statewide ownership of the manuals makes
them truly the statewide standards for urban public works improvements. The program is
funded through the Iowa DOT and the state transportation planning agencies.
The SUDAS Standard Specifications were revised and reissued with the 2009 Edition. This
version represented the most extensive revisions since the original manual was published in
1998. Since it had been six years since the last full printing of the SUDAS Standard
Specifications, another full printing with the 2015 Edition was issued so users could be
assured they had a fully updated manual. With the 2015 Edition, demolition was moved to
Division 10 and a new Division 11 (Miscellaneous) was developed.
The SUDAS Design Manual was reissued with the 2013 Edition, which included rewriting and
revising 13 of the 14 chapters. This extensive work was accomplished through the SUDAS
technical and district committees, the SUDAS Board of Directors, and engineering
consultants. This task was completed within a 2 year period, and represented the most
extensive revisions since the 2001 Edition.
Iowa State University’s Institute for Transportation (InTrans, formerly CTRE) continues to
manage the SUDAS program.
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Chapter 1 - General Provisions

Section 1D-1 - Detailed Plans for Construction of Public Improvements

I. Items to be Specified on Plans or in Contract Documents
The SUDAS Standard Specifications specify many items and methods that can be used for the
construction of improvements. Following is a list of items in the SUDAS Standard Specifications
that are to be noted on the construction drawings and/or in the special provisions whenever there is to
be a deviation from the standard requirements of the specifications. This information may include
specifying pipe sizes and materials, who is responsible for providing compaction testing, as well as
many others.
The Project Engineer should review the following list and the SUDAS Standard Specifications to
make sure all items that are necessary to construct the project are specified on the plans and/or in the
special provisions. Please note - this list is not all-inclusive.
Section 2010 - Earthwork, Subgrade, and Subbase
2010, 1.08 D, 1, a

Specify whenever the depth of cut for stripping and salvaging topsoil is
other than 8 inches.

2010, 1.08, E

Specify the class of excavation as Class 10, Class 12, or Class 13.

2010, 1.08, E, 1, b, 2)

When the truck count method is to be used for measuring Class 10 or
Class 13 excavation, specify if the shrinkage factor is other than 1.35.

2010, 1.08, E, 4

Specify whenever stripping, salvaging, and spreading 8 inches of topsoil
is NOT a pay item and is included in the payment of Class 10, Class 12,
or Class 13 Excavation.

2010, 1.08 F, 1

Specify whenever below grade excavation (core out) will NOT be
measured and paid as extra work.

2010, 1.08, J, 1

Specify the structures to be removed.

2010, 1.08, J, 3

Specify whenever removal of pipe and conduits will include capping.

2010, 1.08, L

Specify when the Contractor is responsible for compaction testing.

2010, 2.01

Specify use of compost-amended or off-site topsoil if on-site topsoil is
NOT to be used.

2010, 2.02, C, 3

Specify the limits of Class 13 excavation.

2010, 2.04, C, 5

Specify whenever Type 2 geogrid is to be used in lieu of Type 1.

2010, 3.03, F, 1

Specify the desired depth for removal of unsuitable or unstable materials.

2010, 3.04, D

Specify whenever Type A compaction is to be used in lieu of compaction
with moisture and density control.

2010, 3.05

Specify whenever and where unsuitable soils will be allowed in the rightof-way.

2010, 3.06, A

Specify if granular stabilization materials or subgrade treatment is to be
used in lieu of select subgrade materials.
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Chapter 1 - General Provisions

Section 1D-1 - Detailed Plans for Construction of Public Improvements

I. Items to be Specified on Plans or in Contract Documents (Continued)
2010, 3.07

Specify the type of subgrade treatment (lime, cement, fly ash, asphalt,
geogrid, or geotextiles) to be used.

2010, 3.07, A, 1

Specify the depth and rate of incorporation of the subgrade treatment
material (lime, cement, fly ash, or asphalt).

2010, 3.07, A, 2

Specify the areas requiring subgrade treatment.

2010, 3.08, B

Specify the type and depth of granular subbase.

2010, 3.09, A

Specify when the Contractor is responsible for compaction testing.

Figure 2010.102

Specify whenever Type A compaction is desired in lieu of compaction
with moisture and density control.
Section 3010 - Trench Excavation and Backfill

3010, 1.08, F

Specify when the Contractor is responsible for trench compaction testing.

3010, 2.03, B

Specify whenever Class V material can be used as other than topsoil.

3010, 3.05, B, 1, a

Specify if granular bedding material is to be used for pressure pipes.

3010, 3.05, B, 3, a, 1)

Specify if concrete, flowable mortar, or CLSM is to be used in lieu of
other bedding materials.

3010, 3.05, C, 3, a, 1)

Specify if concrete, flowable mortar, or CLSM is to be used in lieu of
other bedding materials.

3010, 3.05, D, 4, a, 1)

Specify if concrete, flowable mortar, or CLSM is to be used in lieu of
other bedding materials.

Figure 3010.101

Specify when over-excavation and foundation stone will be required.

Figure 3010.105

Specify when and where to install a waterstop.
Section 3020 - Trenchless Construction

3020, 2.02, A

Specify the wall thickness of casing pipe.

3020, 2.02, C

Specify inside diameter of casing pipe.

3020, 2.05, B

Specify where special fill materials will be used.

3020, 3.04, A, 2, b

Specify the installation deviation tolerances of casing pipe if different
than those included.

3020, 3.04, A, 2, b, 2), b)

Specify the minimum depth of pressurized pipe.

3020, 3.04, C, 8

Specify when to fill the annular space between the carrier and casing
pipe with flowable mortar or CLSM.
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Chapter 1 - General Provisions

Section 1D-1 - Detailed Plans for Construction of Public Improvements

I. Items to be Specified on Plans or in Contract Documents (Continued)
Section 4010 - Sanitary Sewers
4010, 1.08, E

Specify the distance beyond the right-of-way line that the sanitary sewer
service stub is to extend, if other than 10 feet.

4010, 1.08, H, 3

For removal of sanitary sewer, specify if capping is required.

4010, 2.01, A, 1

For solid wall PVC pipe, 8 inch to 15 inch, specify if SDR 35 may be
used.

4010, 2.01, C, 2, a

For corrugated PVC, 8 inch to 10 inch, specify if a minimum pipe
stiffness of 46 psi may be used.

4010, 2.02, A

Specify when joint restraints for ductile iron pipe force mains are
required.

4010, 2.02, B

Specify when restrained joints are required for PVC force mains.

4010, 2.02, E, 2

Specify the color of plastic post used for tracer wire station.

4010, 3.02, B, 7

Specify the location for installation of wye or tee service fitting.

4010, 3.05, B, 2

Specify the location for any installation of a tracer wire station in
addition to each end of the force main.

4010, 3.06, A

Specify the locations for installation of sanitary sewer service stub.

4010, 3.06, C

Specify the distance beyond the right-of-way line that the sanitary sewer
service stub is to extend, if other than 10 feet.

4010, 3.06, C, 3

Specify the depth of sanitary sewer service stub at its termination, if
other than 10 to 12 feet.

4010, 3.06, C, 5

Specify method of marking the end of the sanitary sewer service line.

4010, 3.08, B, 2

Specify when to fill an abandoned sanitary sewer with flowable mortar
or controlled low strength material (CLSM).

4010, 3.10

Specify where to provide sanitary sewer cleanouts.

4010, 3.12, B

Specify the locations to construct utility line supports.
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Chapter 1 - General Provisions

Section 1D-1 - Detailed Plans for Construction of Public Improvements

I. Items to be Specified on Plans or in Contract Documents (Continued)
Section 4020 - Storm Sewers
4020, 1.08, C, 3

Specify if capping is required for removal of storm sewer.

4020, 2.01, A, 3

Specify whenever material other than cold applied bituminous jointing
material is to be used for reinforced concrete storm sewer pipe (i.e.
rubber o-ring or profile gasket).

4020, 2.01, A, 4

Specify if pipe joints are to be wrapped with engineering fabric.

4020, 2.01, B, 3

Specify type of jointing material to use for reinforced concrete arch pipe,
if other than cold applied bituminous or rubber rope gasket joint
materials.

4020, 2.01, B, 4

Specify if pipe joints are to be wrapped with engineering fabric.

4020, 2.01, C, 3

Specify type of jointing material to use for reinforced concrete elliptical
pipe, if other than cold applied bituminous or rubber rope gasket joint
materials.

4020, 2.01, C, 4

Specify if pipe joints are to be wrapped with engineering fabric.

4020, 2.01, G, 1, d

Specify gage of corrugated metal pipe, if other than Iowa DOT Standard
Road Plan DR-104.

4020, 2.01, H, 1, d

Specify gage of spiral rib pipe, if other than manufacturer’s
requirements.

4020, 2.01, I, 2

Specify gage of coated corrugated metal pipe, if other than Iowa DOT
Standard Road Plan DR-104.

4020, 2.01, K, 1, d

Specify gage of spiral rib arch pipe, if other than manufacturer’s
requirements.

4020, 3.02, A, 6

Specify if pipe joint wrapping is required.

4020, 3.02, B, 1

Specify pipe bedding requirements for RCEP.

4020, 3.04, B, 1

Specify type of jointing material to use for reinforced concrete pipe,
reinforced concrete arch pipe, and reinforced concrete elliptical pipe, if
other than cold applied bituminous or rubber rope gasket joint materials.

4020, 3.04, B, 3

Specify if pipe joint wrapping is required.

4020, 3.06, B

Specify the locations to construct utility line supports.
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Chapter 1 - General Provisions

Section 1D-1 - Detailed Plans for Construction of Public Improvements

I. Items to be Specified on Plans or in Contract Documents (Continued)
Section 4030 - Pipe Culverts
4030, 2.01, C, 5

Specify gage of the structural plate culverts, if other than Iowa DOT
Standard Road Plan DR-104.

4030, 2.01, D, 4

Specify gage of aluminum structural plate culvert, if other than
manufacturer’s requirements.

4030, 3.02, A

Specify the locations to install pipe aprons.

4030, 3.02, B

Specify the locations to install apron footings.

4030, 3.02, D

Specify the locations to install apron guards.
Section 4040 - Subdrains and Footing Drains

4040, 1.08, E

Specify the distance beyond the right-of-way that the storm sewer service
stub is to extend, if other than 10 feet.

4040, 3.01, A, 1

Excavate trench and provide pipe bedding and backfill as shown on the
figures. Install engineering fabric if specified in the contract documents.

4040, 3.01, B

Specify the use of engineering fabric.

4040, 3.02, B

Specify the use of engineering fabric.

4040, 3.03, A

Specify the locations to install footing drain service stubs.

4040, 3.03, C

Specify the distance beyond the right-of-way that the footing drain
service stub is to extend, if other than 10 feet.

Figure 4040.231

For Type 1 subdrains, specify Case A, B, or C. For Type 2 subdrains,
specify Case D or E and the pipe diameter. When using Case A or Case
D, specify the distance from back of curb. For both types, specify when
engineering fabric is to be used.

Figure 4040.232

Specify the type of subdrain cleanout to be used.
Section 4050 - Pipe Rehabilitation

4050, 1.07, C

Specify who will provide water for installation of cured-in-place pipe if
not the owner.

4050, 2.01, A, 3

Specify the maximum outside diameter and SDR of polyethylene or
polyolefin pipe for sliplining.

4050, 2.06, B, 1

Specify the nominal internal diameter and length of existing pipe.

4050, 2.06, B, 5

Specify the minimum SDR wall thickness for DRP-HDPE.

4050, 2.07, B, 1

Specify the nominal internal diameter and length of existing pipe.
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Chapter 1 - General Provisions

Section 1D-1 - Detailed Plans for Construction of Public Improvements

I. Items to be Specified on Plans or in Contract Documents (Continued)
4050, 2.07, B, 5

Specify the minimum SDR wall thickness for FFP-PVC pipe lining.

4050, 2.09, B

Specify materials to be used for pipe replacement (spot repairs).

4050, 3.08

Specify the installation process for DRP-HDPE or FFP-PVC, if other
than manufacturer’s recommendations.

4050, 3.08, C, 1

Specify the material used to replace pipe of the same nominal size as the
existing pipe.
Section 4060 - Cleaning, Inspection, and Testing of Sewers

4060, 2.01, B, 3

Specify the type of recording media that will be used to record the
inspection.

4060, 3.03, A, 1

Specify whenever video inspection of storm sewers is not desired.
Section 5010 - Pipe and Fittings

5010, 1.08, C

Specify whether measurement of fittings will be made by count or by
weight.

5010, 2.01, A, 1, b

Specify the minimum wall thickness for PVC pipe sizes over 24 inches.

5010, 2.01, A, 2

Specify joint type for PVC pipe if other than push-on.

5010, 2.01, B, 1, b

Specify the minimum wall thickness for DIP sizes over 24 inches.

5010, 2.01, B, 4

Specify joint type for DIP if other than push-on.

5010, 2.04, C

Specify when thrust blocks will be used for pipe sizes greater than 16
inches in diameter.

5010, 2.07, B

Specify the materials to use for water service pipe and appurtenances.

5010, 3.01, A, 3

Specify the lines and grades to install pipe with fittings.

5010, 3.01, A, 8

For pipes larger than 16 inches, specify when concrete thrust blocks are
required in addition to restrained joints.

5010, 3.06, E

Specify the locations to install ground rods if other than adjacent to
connections to existing piping.

5010, 3.07, B

Specify where to construct utility line supports.

5010, 3.08

Specify when the change of piping material is to be on the inside of the
structure wall.

Figure 5010.101

Specify when to use the alternate method of thrust blocks at dead ends.
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Chapter 1 - General Provisions

Section 1D-1 - Detailed Plans for Construction of Public Improvements

I. Items to be Specified on Plans or in Contract Documents (Continued)
Section 5020 - Valves, Fire Hydrants, and Appurtenances
5020, 2.01, A, 2

Specify whenever the opening direction for valves is clockwise.

5020, 2.01, D, 7

Specify the locations to use tapping valve assemblies.

5020, 2.02, B

Specify allowable manufacturer(s) of fire hydrant assemblies.

5020, 2.02, C, 5

Specify whenever the opening direction for fire hydrant assemblies is
clockwise.

5020, 2.02, C, 6

For fire hydrant assemblies, specify the operating nut, pumper nozzle,
nozzle threads, and main valve nominal opening sizes.

5020, 2.03, A

Specify the type of flushing device (blowoff) to be used.

5020, 2.03, B, 2

Specify the allowable manufacturer(s) for valve boxes.

5020, 3.02

Specify where to install and how to construct flushing device (blowoff).

5020, 3.04, D

Specify if exterior of a new fire hydrant barrel section will be painted a
color other than matching the existing fire hydrant.
Section 6010 - Structures for Sanitary and Storm Sewers

6010, 2.06, B

Specify when to use a concentric cone on sanitary sewer manholes.

6010, 2.11, B, 1

Specify if sanitary sewer manhole exterior is to be coated.

6010, 2.11, B, 2

Specify whenever sanitary sewer manhole lining is required.

6010, 2.13, A

Specify if steps are to be provided for structures other than circular,
precast manholes. Specify if steps are NOT to be provided in circular,
precast manholes.

6010, 3.01, J

Specify the type of casting to use for manholes and intakes, except for
intakes that have a specific casting type identified on the figures.
Specify if casting frame is to be attached to the structure with bolts.

6010, 3.02, B, 2

Specify if reinforcing steel is to lap other than 36 diameters.

6010, 3.04, A, 1

Specify when to install casting extension rings.

6010, 3.04, B, 3

Specify when existing casting may be reinstalled for minor adjustment of
existing manhole or intake.

6010, 3.04, C, 4

Specify when existing casting may be reinstalled for major adjustment of
existing manhole or intake.
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Chapter 1 - General Provisions

Section 1D-1 - Detailed Plans for Construction of Public Improvements

I. Items to be Specified on Plans or in Contract Documents (Continued)
6010, 3.05, C, 1, a

Specify whenever a knockout opening is allowed in lieu of a cored
opening.

6010, 3.05, C, 1, b

Specify if sanitary sewer service is NOT required to be maintained at all
times when connecting a sanitary sewer to existing manhole or intake.

6010, 3.05, C, 3

Specify whenever a knockout opening is allowed in lieu of a cored
opening.

6010, 3.06, A

Specify if removal of manhole or intake is other than to a minimum of 10
feet below top of subgrade in paved areas or 10 feet below finished grade
in other areas.

6010, 3.06, B, 3

Specify when to fill abandoned pipe line with flowable mortar or
controlled low strength material.

Figure 6010.501

Specify when Type Q grate is to be used in lieu of Type R.

Figure 6010.502

Specify when Type Q grate is to be used in lieu of Type R.

Figure 6010.603

Specify when Type Q grate is to be used in lieu of Type R.
Section 6020 - Rehabilitation of Existing Manholes

6020, 2.02, A

Specify the thickness of the in-situ manhole replacement wall.

6020, 2.02, C

Specify whenever the Contractor is required to provide a PVC or PE
plastic liner for in-situ manhole replacement.

6020, 3.01, C

Specify when the use of a urethane chimney seal is allowed.

6020, 3.02, B, 3

Specify whenever a plastic liner is to be installed in an in-situ manhole
replacement.
Section 6030 - Cleaning, Inspection, and Testing of Structures

6030, 3.04, A, 1

Specify when exfiltration testing is required for new sanitary sewer
manholes in lieu of vacuum testing.

6030, 3.04, C, 1

Specify when exfiltration testing is required for new sanitary sewer
manholes in lieu of vacuum testing.
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Chapter 1 - General Provisions

Section 1D-1 - Detailed Plans for Construction of Public Improvements

I. Items to be Specified on Plans or in Contract Documents (Continued)
Section 7010 - Portland Cement Concrete Pavement
7010, 2.03, A, 2, a

Specify the type of coarse aggregate to be used (crushed limestone or
gravel).

7010, 3.02, H, 5, a

Specify when a textured finished surface other than an artificial turf or
burlap drag is desired (i.e. surface tining).

7010, 3.02, H, 5, b

Specify when surface tining is required. Note - longitudinal tining is
listed as the default.

7010, 3.02, I, 1, a

Specify when the use of a linseed oil solution is required.

7010, 3.02, J, 1, a

Specify the type and locations for construction of joints.

7010, 3.02, J, 2, i

Specify when to use wet sawing for dust control.

7010, 3.02, J, 3, a

Specify the location of longitudinal and transverse construction joints.

7010, 3.02, J, 4, a

Specify the location of expansion joints.

7010, 3.04, A, 1, b, 1)

Specify the depth to scarify existing HMA surface to receive a PCC
bonded overlay.

7010, 3.04, B, 1

Specify the location to trim high spots in the existing asphalt surface
prior to constructing unbonded overlays.

7010, 3.04, B, 2, b

Specify when to place an HMA stress relief course over existing PCC
pavement.

7010, 3.08, C, 2, a

Specify when the use of a profilograph for pavement smoothness is
required.

Figure 7010.101, sheet 3

Specify when to use Detail D-1, D-2, or D-3.
Section 7020 - Hot Mix Asphalt Pavement

7020, 1.08, A & B

Specify if measurement of HMA pavement or overlay is by ton or square
yard.

7020, 1.08, C & D

Specify if measurement of HMA base widening is by ton or square yard.

7020, 3.05, B, 1

Specify when the use of profilograph for pavement smoothness is
required.

7020, Table 7020.05

Specify if the field laboratory air voids target value is other than 4%.
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Chapter 1 - General Provisions

Section 1D-1 - Detailed Plans for Construction of Public Improvements

I. Items to be Specified on Plans or in Contract Documents (Continued)
Section 7030 - Sidewalks, Shared Use Paths, and Driveways
7030, 1.08, H, 2

Specify whether granular surfacing for driveways will be computed in
square yards or tons.

7030, 1.08, I, 1

Specify whenever the Contractor will be responsible for concrete
compression or HMA density testing.

7030, 2.03, A

Specify color and surface texture of clay brick pavers, or select from
samples submitted by the Contractor.

7030, 2.03, B

If concrete brick pavers are to be used, specify the material requirements.

7030, 3.01, A-C

Specify removal limits of sidewalks, shared use paths, driveways, bricks,
and curbs.

7030. 3.01, E

Specify the locations to grind or saw existing curbs to install sidewalks,
shared use paths, and driveways.

7030, 3.04, D

Specify when curing is required.

7030, 3.04, F, 2, a, 1)

Specify the spacing for transverse joints in shared use paths, if other than
equal to the width of the shared use paths.

7030, 3.06, A, 2

Specify the cross-section and patterns to use for brick sidewalks with a
sand base.

7030, 3.06, B, 1, b

Specify the cross-section and patterns to use for brick sidewalks with a
concrete base.

7030, 3.11, A

Specify when testing will be the Contractor’s responsibility.

Figure 7030.101

Specify the radius for commercial and industrial driveways. Specify
when a ‘B’ joint is to be provided at the back of curb. Specify the
driveway width. Specify when a 5 foot sidewalk is to be constructed
through the driveway.

Figure 7030.102

Specify the radius for commercial and industrial driveways. Specify the
driveway width. Specify when a 5 foot sidewalk is to be constructed
through the driveway.

Figure 7030.104

Specify parking grading slope and property slope if different than 4:1.

Figure 7030.201

If a special grade is required for parking slopes, specify the grade.
Specify the width of the sidewalk.

Figure 7030.202

Specify one of the curb details for Class A sidewalk.

Figure 7030.203

Specify the brick sidewalk pattern. Specify the jointing of the concrete
base.

Figure 7030.205

Specify the use of a BT-3, KT-2, or expansion joint.
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I. Items to be Specified on Plans or in Contract Documents (Continued)
Section 7040 - Pavement Rehabilitation
7040, 2.01, A, 1

Specify if patches are not constructed as standard patches.

7040, 2.01, A, 2

Specify the use of calcium chloride in high early strength patching.

7040, 2.01, B

Specify if an HMA mixture other than a minimum 300,000 ESAL
mixture is desired.

7040, 2.01, C, 5

Specify the use of soil sterilant for crack and joint filler material.

7040, 2.01, G

Specify if a subbase material other than modified subbase is desired.

7040, 3.01, C

Specify the dimensions of full depth and partial depth patches.

7040, 3.01, F

Specify seeding or sodding the area outside the pavement.

7040, 3.02, A, 1

Specify when a second saw cut is required.

7040, 3.02, C, 6

Specify the locations of joints.

7040, 3.03, A, 4

Specify if a vertical face is not desired.

7040, 3.04, J

Specify when pavement smoothness testing is required.

7040, 3.05, B

Specify the depth to mill the pavement area.

7040, 3.05, D

Specify if materials removed are not the property of the Contractor.

7040, 3.06, B, 3

Specify when to clean wet sawn joints.

7040, 3.06, C, 2

Specify the level to heat, handle, and apply joint filler material.

7040, 3.07, A, 3

Specify when to apply soil sterilant.

7040, 3.07, B, 2

For cracks wider than 1 inch, specify when to utilize additional methods
to clean cracks of old crack filler.

7040, 3.07, C, 2

For cracks 1/4 inch to 1 inch in width, specify when to utilize additional
methods to clean cracks of old crack filler.

Figure 7040.102

Specify the use of a ‘CD’ joint.

Figure 7040.105

Specify the use of filter fabric. Specify the type of subbase.
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Section 7050 - Asphalt Stabilization
7050, 1.02

Specify the crown of the pavement.

7050, 2.01, B

Specify the type of aggregate required.

7050, 3.03, A

Specify the depth of existing roadway surface to reclaim, if other than 4
inches.

7050, 3.07

Specify the type of surface treatment to apply.
Section 7060 - Bituminous Seal Coat

7060, 1.08 A & B

Specify measurement of bituminous seal coat is in area or units.

7060, 2.01, A

Specify the cover aggregate size.

7060, 2.01, B

Specify bituminous material if different than CRS-2P.

7060, 3.02, A, 1

Specify when to patch and joint fill hard surfaced streets.

7060, 3.04, B

Specify the application rate for spreading binder bitumen, if other than
shown in the table.

7060, 3.04, D

Specify the application rate for spreading cover aggregate, if other than
shown in the table.

7060, 3.06, B, 2

Specify the rate for spreading binder bitumen for two course seal coats.

7060, 3.06, B, 3

Specify the size of aggregate and the rate for spreading cover aggregate
for two course seal coats.

7060, 3.07

Specify if sweeping of rural pavements is not necessary.
Section 7070 - Emulsified Asphalt Slurry Seal

7070, 1.02, B

Specify the application of fine or coarse slurry mixtures.

7070, 2.01, B

Specify when to use crushed aggregates.

7070, 2.02, A

Specify the amount of asphalt emulsion to blend with the aggregate.

7070, 3.01, B, 1, b

Specify the width of slurry mixture application.

7070, 3.02, A

Specify when to complete pavement patches and joint or crack filling for
surface preparation.

7070, 3.02, C

Specify if water flushing for surface preparation is not allowed.
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7070, 3.03, C

Specify the rate of applying the slurry seal, if other than 10 to 18 pounds
per square yard for fine aggregate and 15 to 22 pounds per square yard
for coarse aggregate.

7070, 3.03, F

Specify when to apply a burlap drag.

7070, 3.05, E

Specify if strip slurry treatment is to be placed in two separate
operations.
Section 8010 - Traffic Control

8010, 2.01, A, 1, c

Specify if a message besides “TRAFFIC SIGNAL” will be required on
the handhole cover.

8010, 2.01, B, 3, a, 2)

Specify solvent welded, socket type fittings for use other than PVC
conduit and fittings.

8010, 2.01, C, 6, a

Specify the mode type, size, and number of fibers for fiber optic cable
required.

8010, 2.01, C, 6, p

Specify the type of fiber distribution panel if a panel other than one
capable of terminating a minimum of 24 fibers is desired.

8010, 2.01, C, 6, t

Specify the use of fusion splice continuous fiber runs or branch circuit
connections in splice enclosures.

8010, 2.02, B, 2, c

Specify the voice message to be used for accessible pedestrian signal
push button stations.

8010, 2.02, D, 9

Specify the type of mounting for microwave vehicle detectors.

8010, 2.03, A

Specify the use of traffic monitoring systems.

8010, 2.03, B

Specify the use of fiber optic hub cabinet.

8010, 2.03, C, 2, b

Specify the location to mount the antenna for a wireless interconnect
network, if other than near the top of the signal pole nearest the
controller cabinet.

8010, 2.04, A, 2, b

Specify dimensions and type of aluminum cabinet riser to be used.

8010, 2.04, A, 2, g

Specify accommodations of phasing and expansibility of cabinet back
panel positions.

8010, 2.04, C

Specify the use of emergency vehicle preemption system.

8010, 2.05, A, 1, a

Specify the color of vehicle traffic signal head assembly housing.

8010, 2.05, B, 1, a

Specify the color of pedestrian traffic signal head assembly housing.

8010, 2.05, C, 1, a

Specify the mast arm length and vertical pole height.
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8010, 2.05, C, 1, f

Specify where to use a combination street lighting/signal pole. Specify if
the luminaire arm is to be mounted somewhere other than the same
vertical plane as the signal arm.

8010, 2.05, D, 1, a

Specify the vertical pole height of the traffic signal pedestal pole.

8010, 2.05, E, 3

Specify the street name sign dimensions, letter height and font, and
sheeting.

8010, 3.01, B, 3, c

Specify if boring pits are allowed to be closer than 2 feet to the back of
curb.

8010, 3.01, C, 9, c

Specify if the conduit cables could be pulled through intermediate
junction boxes, handholes, pull boxes, pole bases, or any conduit
opening.

8010, 3.01, C, 9, g

Specify how much cable slack to provide in each handhole, junction box,
and cabinet.

8010, 3.01, C, 9, h

Specify installation of fiber optic accessories.

8010, 3.01, D, 1

Specify the foundation excavation size, shape, and depth.

8010, 3.02, C

Specify the installation of video detection camera system.

8010, 3.03, A

Specify the installation of traffic monitoring system.

8010, 3.03, B

Specify the installation of fiber optic hub cabinet.

8010, 3.04, A, 1

Specify the installation of controller cabinet and auxiliary equipment.

8010, 3.04, B

Specify the installation of controller.

8010, 3.04, C

Specify the installation of UPS battery backup system.

8010, 3.04, D

Specify the installation of emergency vehicle preemption system.

8010, 3.05, B, 2, a

Specify mast arm pole footing type.

8010, 3.06

Specify construction of temporary traffic signal.

Figure 8010.102

Specify the mast arm pole footing type.

Figure 8010.104

Specify the length of rectangular detector loop.

Figure 8010.105

Specify the number of signals, signs, and spacing.
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Section 9010 - Seeding
9010, 2.01, B

Specify PLS, which shall not be less than the accumulated total.

9010, 2.02

Specify seed mixture in the contract documents.

9010, 2.03, A, 2

Specify if fertilizer is not to be applied for temporary conventional
seeding.

9010, 3.01, A

Specify when aerial application of seed and fertilizer is desired.

9010, 3.01, M

Specify the use of a no-till attachment if desired.

9010, 3.04, E, 4, a

Specify if winter dormant seeding is required.

9010, 3.10, B

Specify when a warranty for seeding is required.
Section 9020 - Sodding

9020, 2.04

Specify when contractor is not to provide water and watering equipment.
Section 9030 - Plant Material and Planting

9030, 1.03, E

Specify when the contractor is to submit a schedule of unit prices for
each size and variety of tree, shrub, and ground cover plant.

9030, 2.01, A, 4

Specify whenever plants in rows do not need to be matched in form or
size.

9030, 2.01, E, 1

Specify where to use bare root plants.

9030, 3.05

Specify when tree drainage wells are needed.

9030, 3.08, A

Specify when tree wrapping is required.

9030, 3.12, B

Specify when a warranty for plants is required.

Figure 9030.102

Specify when tree wrapping is required.
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Section 9040 - Erosion and Sediment Control
9040, 1.08, A, 1

Specify if the Contractor will be responsible for the SWPPP preparation.

9040, 1.08, A, 2

Specify if the Contractor will be responsible for the SWPPP management.

9040, 1.08, A, 3

Specify if the Contractor will be responsible for the SWPPP inspection.

9040, 1.08, B

Specify thickness for compost blankets.

9040, 1.08, E, 1

Specify the width of temporary RECP.

9040, 1.08, I

Specify if level spreaders are not to be removed.

9040, 1.08, L, 1, c

Specify the use of anti-seep collars.

9040, 1.08, O

Specify measurement for stabilized construction entrance in square yards
or tons.

9040, 2.02, B

Specify the use of filter berms or compost blankets.

9040, 2.03

Specify the use of filter material in areas other than filter socks and filter
berms.

9040, 2.06, A

Specify diameter for open weave, degradable netting if other than 9
inches is required.

9040, 2.07, A, 2

Specify the use of RECP for permeable check dam.

9040, 2.08, A

Specify length of pressure-treated timber for level spreaders.

9040, 2.11, A

Specify class of concrete if not Class C.

9040, 2.11, B

Specify riser diameter for sediment basin outlet structures.

9040, 2.11, C, 1

Specify the number, diameter, and elevation of the holes in the riser of
the dewatering device in sediment basin outlet structures.

9040, 2.11, D

Specify barrel diameter of the sediment basin outlet structures.

9040, 2.11, E

Specify riser diameter for anti-vortex device.

9040, 3.02, D

Specify if weekly erosion and sediment control site inspections are not
required as a part of SWPPP management.

9040, 3.05, B

Specify depth of compost blankets.

9040, 3.06, A

Specify when the filter berm is not to be installed along the contour.

9040, 3.06, C

Specify when a vegetated berm is required.
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9040, 3.07, A, 1

Specify the size and length of filter sock.

9040, 3.07, A, 3

Specify when the filter sock is not to be installed along the contour.

9040, 3.07, B

Specify when to remove the filter sock.

9040, 3.08, A, 2

Specify if placement of seed and fertilizer is to be accomplished before
installation of temporary rolled erosion control products.

9040, 3.08, A, 3

Specify if placement of seed and fertilizer is to be accomplished before
installation of temporary rolled erosion control products.

9040, 3.08, B, 1

Specify if placement of seed and fertilizer is to be accomplished before
installation of temporary rolled erosion control products.

9040, 3.09, B

Specify when to remove the wattle.

9040, 3.10, A, 2

Specify when to provide an RECP under the check dam.

9040, 3.10, D

Specify when to remove check dams.

9040, 3.12, C

Specify the excavated depth behind the level spreader.

9040, 3.12, E

Specify the minimum depth of depression before accumulated sediment
is removed.

9040, 3.13

Specify the quantity of rip rap (revetment stone or erosion stone).

9040, 3.15, B, 1

Specify the number, diameter, and configuration of holes in the riser
section of sediment basin outlet structures.

9040, 3.17

Specify the size and elevations of sediment traps.

9040, 3.18, A, 1

Specify when the silt fence material is not to be installed along the
contour.

9040, 3.19, E

Specify when to install subgrade stabilization fabric prior to placing
crushed stone.

9040, 3.19, F

Specify the thickness and dimensions of crushed stone for stabilized
construction entrance.

Figure 9040.101

Specify if compost blankets are vegetated or unvegetated.

Figure 9040.102

Specify size of berm if slope is steeper than 3:1. Specify berm placement
locations in uncompacted windrow perpendicular to the slope. Specify
filter sock diameter.
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Figure 9040.105

Specify diameter of wattle. Specify space between wattles.

Figure 9040.107

Specify height between engineering fabric and crest on the rock check dam.

Figure 9040.108

Specify total height of diversion.

Figure 9040.109

Specify excavated depression depth.

Figure 9040.110

Specify the rock thickness (T), width (W), and length (L) for rip rap
apron for pipe outlet onto flat ground.

Figure 9040.111

Specify the rock thickness (T), width (W), and length (L) for rip rap
apron for pipe outlet into channel.

Figure 9040.112

Specify diameter of pipe for temporary pipe slope drain. Specify A, B,
and C anchoring options.

Figure 9040.113

Specify barrel length and diameter for sediment basin without emergency
spillway. Specify when anti-seep collars are required.

Figure 9040.114

Specify barrel length and diameter for sediment basin with emergency
spillway. Specify when anti-seep collars are required.

Figure 9040.115

Specify elevations and dimensions for sediment basin dewatering device.
Specify perforation configurations. Specify diameter of discharge pipe barrel.

Figure 9040.116

Specify riser diameter for anti-vortex device.

Figure 9040.117

Specify when anti-seep collars are required.

Figure 9040.118

Specify width of sediment trap.

Figure 9040.119

Specify spacing of post installation for silt fence.
Section 9050 - Gabions and Revet Mattresses

9050, 1.08, A, 3

Specify PVC coating for gabions.

9050, 1.08, B, 3

Specify PVC coating for revet mattresses.

9050, 2.01

Specify when double twisted wire baskets are not required.

9050, 2.02

Specify when to use welded wire baskets.

9050, 2.05

Specify when to use anchor stakes. Specify the length of anchor stakes.

9050, 3.01, A

Specify when to cut and reshape the area behind a proposed gabion wall
to allow for placement of the wall.

9050, 3.01, E

Specify the placement, compaction, and dimensions of granular subbase
materials.
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9050, 3.04, A

Specify special details of gabion wall installation including height, slope
of wall, gabion setback, special backfill materials, and tieback
requirements.
Section 9060 - Chain Link Fence

9060, 1.08, A, 3

Specify PVC coating for chain link fence.

9060, 1.08, B, 3

Specify the use of barbed wire for gates.

9060, 1.08, C, 3

Specify the type of barbed wire supporting arm.

9060, 2.01, D, 2

Specify the PVC coating color.

9060, 2.02, A, 2

Specify the nominal diameter of fence height for post use, if other than
shown in the table.

9060, 2.05, A

Specify the type of arm configuration for barbed wire supporting arms.

9060, 2.07, A

Specify the type, height, and width of gates.

9060, 3.01, A

Specify fence location and height.

9060, 3.01, B, 2, a

Specify post holes dimensions.

9060, 3.01, B, 2, e

Specify the required brace-post assembly.

9060, 3.01, G

Specify when to use barbed wire.

9060, 3.01, G, 1

Specify the installation of barbed wire, if other than 3 parallel wires on
each barbed wire supporting arm on the outside of the area being secured.

9060, 3.01, H

Specify the installation requirements for gates.

9060, 3.01, I, 1

Specify the installation of electrical grounds.

9060, 3.02

Specify when all fences, including posts and footings, are not to be
removed from within work areas.

9060, 3.03, A

Specify the height of temporary fence.

Figure 9060.101

Specify the fence fabric width. Specify when to install fence on the
roadway side of the right-of-way.

Figure 9060.103

Specify the length of the sidewalk.
Section 9070 - Landscape Retaining Walls

9070, 2.01, B

Specify the depth of limestone slabs, if other than 8 inches.

9070, 3.01, B

Specify the excavation line and grade.
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Section 9071 - Segmental Block Retaining Walls
9071, 3.01, B

Specify the excavation line and grade.

9071, 3.02, B

Specify leveling pad materials.

9071, 3.02, C

Specify the elevation and orientation.

9071, 3.02, D, 1

Specify the use of subdrains.

Section 9072 - Combined Concrete Sidewalk and Retaining Wall
9072, 2.01, A, 3

Specify the type of expansion joint, if resilient filler is not desired.

9072, 3.01, B

Specify the excavation line and grade.

9072, 3.04

Specify the formation of rustications.
Section 9080 - Concrete Steps, Handrails, and Safety Rail

9080, 2.04, B

Specify when to galvanize handrail and safety rail.

9080, 2.04, C

Specify when to apply powder coat to steel, galvanized steel, or
aluminum handrail and safety rail.

9080, 3.02, A, 1

Specify the length of rail.

Figure 9080.103

Specify the field painting of safety rail.
Section 10,010 - Demolition

10,010, 1.07, A

Specify when the use of explosives is allowed.

10,010, 3.08, D

Specify when the removal and disposal of all brush, shrubs, trees, logs,
downed timber, and other yard waste on the site is not desired.

10010, 3.08, E

Specify when the removal of all retaining walls is not desired.

10010, 3.11

Specify what materials are required to be recycled from the demolition site.
Section 11,010 - Construction Survey

11,010, 1.01, I

Specify any additional items to be included in construction survey work.

11,010, 3.02, D

Specify if property limits are to be marked.

11010, 3.04

Specify which land corners, property corners, permanent reference
markers, and benchmarks are to be replaced.
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Items that are necessary to properly complete construction, including work and materials, and are not
pay items. The following is a list of items in the SUDAS Standard Specifications that are considered
incidental to other work unless specified as a pay item on the plans or in the contract documents.
Please note - this list is not all-inclusive.
Section 2010 - Earthwork, Subgrade, and Subbase
2010, 1.08, A, 3

Clearing and Grubbing (by units)
Placement of backfill in area where roots have been removed, and
removal and disposal of all materials.

2010, 1.08, B, 3

Clearing and Grubbing (by area)
Removal and disposal of all materials and placement of backfill in area
where roots have been removed.

2010, 1.08, D, 2, c

Topsoil, Compost-amended
Furnishing and incorporating compost.

2010, 1.08, E, 3

Excavation, Class 10, Class 12, or Class 13
a. Site preparation for, and the construction of, embankment, fills,
shoulder backfill, and backfill behind curbs.
b. Overhaul.
c. Finishing the soil surface, including roadways, shoulders, behind
curbs, side ditches, slopes, and borrow pits.
d. Repair or replacement of any fences that have been unnecessarily
damaged or removed.
e. Compaction testing, as specified in the contract documents.

2010, 1.08, F, 3

Below Grade Excavation (Core Out)
Equipment, tools, labor, disposal of unsuitable materials, dewatering,
drying, furnishing, and placement of foundation materials as required by
the Engineer, compaction and finishing of the excavated area, and all
incidental work as may be required.

2010, 1.08, G, 3

Subgrade Preparation
Excavating, manipulating, replacing, compacting, and trimming to the
proper grade.

2010, 1.08, H, 3

Subgrade Treatment
Furnishing, placing, and incorporating the subgrade treatment material
(cement, asphalt, fly ash, lime, geogrid, or geotextiles).

2010, 1.08, I, 3

Subbase
Furnishing, placing, compacting, and trimming to the proper grade.

2010, 1.08, J, 1, c

Removal of Structures
Removal and disposal of structures.

2010, 1.08, J, 2, a, 3)

Removal of Known Box Culverts
Removal and disposal of known box culverts.
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2010, 1.08, J, 2, c, 3)

Removal of Known Pipe Culverts
Removal and disposal of known pipe culverts.

2010, 1.08, J, 3, a, 3)

Removal of Known Pipes and Conduits
Removal, disposal, and capping, if specified, of pipes and conduits.
Section 3010 - Trench Excavation and Backfill

3010, 1.08, A

General
1. Standard trench excavation.
2. Removal and disposal of unsuitable backfill material encountered
during standard trench excavation.
3. Removal of abandoned private utilities encountered during trench
excavation.
4. Furnishing and placing granular bedding material.
5. Placing and compacting backfill material.
6. Dewatering.
7. Sheeting, shoring, and bracing.
8. Adjusting the moisture content of excavated backfill material to the
range specified for placement and compaction.

3010, 1.08, C, 3

Trench Foundation
Removal and disposal of over-excavated material required to stabilize
trench foundation; and furnishing, hauling, and placing stabilization
material.

3010, 1.08, D, 3

Replacement of Unsuitable Backfill Material
Furnishing, hauling, and placing backfill material.

3010, 1.08, E, 3

Special Pipe Embedment or Encasement
Furnishing and placing all required special pipe embedment or
encasement materials.
Section 3020 - Trenchless Construction

3020, 1.08

All items of work contained in this section are incidental to the
underground utility pipe being installed and will not be paid for
separately.
Section 4010 - Sanitary Sewers

4010, 1.08, A, 1, c

Sanitary Sewer Gravity Main, Trenched
Trench excavation, dewatering, furnishing bedding material, placing
bedding and backfill material, wyes and other fittings, pipe joints, pipe
connections, testing, and inspection.

4010, 1.08, A, 2, c

Sanitary Sewer Gravity Main, Trenchless
Furnishing and installing pipe; trenchless installation materials and
equipment; pit excavation, dewatering, and placing backfill material;
pipe connections; testing; and inspection.
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4010, 1.08, B, 1, c

Sanitary Sewer Gravity Main with Casing Pipe, Trenched
Furnishing and installing both carrier pipe and casing pipe, trench
excavation, dewatering, furnishing bedding material, placing bedding
and backfill material, furnishing and installing annular space fill
material, casing spacers, pipe connections, testing, and inspection.

4010, 1.08, B, 2, c

Sanitary Sewer Gravity Main with Casing Pipe, Trenchless
Furnishing and installing both carrier pipe and casing pipe; trenchless
installation materials and equipment; pit excavation, dewatering, and
placing backfill material; casing spacers; furnishing and installing
annular space fill material; pipe connections; testing; and inspection.

4010, 1.08, C, 1, c

Sanitary Sewer Force Main, Trenched
Trench excavation, dewatering, furnishing bedding material, placing
bedding and backfill material, wyes and other fittings, pipe joints,
testing, and inspection.

4010, 1.08, C, 2, c

Sanitary Sewer Force Main, Trenchless
Furnishing and installing pipe; trenchless installation materials and
equipment; pit excavation, dewatering, and placing backfill material;
pipe connections; testing; and inspection.

4010, 1.08, D, 1, c

Sanitary Sewer Force Main with Casing Pipe, Trenched
Furnishing and installing both carrier pipe and casing pipe, trench
excavation, dewatering, placing bedding and backfill material, furnishing
and installing annular space fill material, casing spacers, pipe
connections, testing, and inspection.

4010, 1.08, D, 2, c

Sanitary Sewer Force Main with Casing Pipe, Trenchless
Furnishing and installing both carrier pipe and casing pipe; trenchless
installation materials and equipment; pit excavation, dewatering, and
placing backfill material; casing spacers; furnishing and installing
annular space fill material; pipe connections; testing; and inspection.

4010, 1.08, E, 3

Sanitary Sewer Service Stub
Trench excavation, furnishing bedding material, placing bedding and
backfill material, tap, fittings, testing, and inspection.

4010, 1.08, F, 3

Sanitary Sewer Service Relocation
Removal of existing pipe, trench excavation, furnishing new pipe and
bedding material, placing bedding and backfill material, connection back
to existing service, compaction, testing, and inspection.

4010, 1.08, G, 3

Sewage Air Release Valve and Pit
Excavation, furnishing bedding material, placing bedding and backfill
material, compaction, and testing.

4010, 1.08, H, 3

Removal of Sanitary Sewer
Removal, disposal, and capping (if specified) of pipe.

4010, 1.08, I, 3

Sanitary Sewer Cleanout
Plug at the end of the main, fittings, riser pipe, cap with screw plug,
casting, and concrete casting encasement.
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Section 4020 - Storm Sewers
4020, 1.08, A, 1, c

Storm Sewer, Trenched
Trench excavation, dewatering, furnishing bedding material, placing
bedding and backfill material, joint wrapping, wyes and other fittings,
pipe joints, pipe connections, testing, and inspection. The length of
elbows and tees of the pipes installed will be included in the length of
pipe measured.

4020, 1.08, A, 2, c

Storm Sewer, Trenchless
Furnishing and installing pipe; trenchless installation materials and
equipment; pit excavation, dewatering, and placing backfill material;
pipe connections; testing; and inspection.

4020, 1.08, B, 1, c

Storm Sewer with Casing Pipe, Trenched
Furnishing and installing both carrier pipe and casing pipe, trench
excavation, dewatering, furnishing bedding material, placing bedding
and backfill material, furnishing and installing annular space fill
material, casing spacers, pipe connections, testing, and inspection.

4020, 1.08, B, 2, c

Storm Sewer with Casing Pipe, Trenchless
Furnishing and installing both carrier pipe and casing pipe; trenchless
installation materials and equipment; pit excavation, dewatering, and
placing backfill material; casing spacers; furnishing and installing
annular space fill material; pipe connections; testing; and inspection.

4020, 1.08, C, 3

Removal of Storm Sewer
Removal, disposal, and capping (if specified) of pipe.
Section 4030 - Pipe Culverts

4030, 1.08, A, 1, c

Pipe Culvert, Trenched
Trench excavation, dewatering, furnishing bedding material, placing
bedding and backfill material, connectors, testing, and inspection. The
length of elbows and tees of the pipes installed will be included in the
length of pipe measured.

4030, 1.08, A, 2, c

Pipe Culvert, Trenchless
Furnishing and installing pipe; trenchless installation materials and
equipment; pit excavation, dewatering, and placing backfill materials;
pipe connections; testing; and inspection.

4030, 1.08, B, 3

Pipe Apron
Trench excavation, furnishing bedding material, placing bedding and
backfill material, connectors, and other appurtenances.

4030, 1.08, C, 3

Footings for Concrete Pipe Aprons
Excavation, reinforcing steel, and concrete.
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J. Incidental or Included Items (Continued)
Section 4040 - Subdrains and Footing Drain Collectors
4040, 1.08, A, 3

Subdrain
Trench excavation, furnishing and placing bedding and backfill material,
engineering fabric, connectors, and elbows and tees. The length of elbows
and tees of the pipes installed will be included in the length of pipe
measured.

4040, 1.08, B, 3

Footing Drain Collector
Trench excavation, pipe, wyes, tap, fittings, and furnishing and placing
bedding and backfill material.

4040, 1.08, D, 3

Subdrain or Footing Drain Outlets and Connections
Pipe, non-shrink grout, coupling bands, and rodent guards for pipes 6 inches
or smaller.

4040, 1.08, E, 3

Storm Sewer Service Stub
Trench excavation, furnishing bedding material, placing bedding and
backfill material, tap, fittings, and plugs.
Section 4050 - Pipe Rehabilitation

4050, 1.08, A, 3

Pipe Lining
Removal of internal obstructions, pipe cleaning, inspection, and all costs
associated with the public information and notification program.

4050, 1.08, B, 3

Building Sanitary Sewer Service Reconnection
Removal of internal obstructions, pipe cleaning, and all costs associated with
the public information and notification program.

4050, 1.08, C, 1, c

Spot Repairs (by Pipe Replacement)
Uncovering and removing existing pipe, placing backfill material for
replacement pipe, and restoring the surface.

4050, 1.08, C, 2, c

Spot Repairs (by Linear Foot)
Furnishing and installing replacement pipe and connections.
Section 5010 - Pipe and Fittings

5010, 1.08, A, 1, c

Water Main, Trenched
Trench excavation, dewatering, furnishing bedding material, placing
bedding and backfill material, tracer system, testing, disinfection, and
polyethylene wrap for ductile iron pipe and for fittings.

5010, 1.08, A, 2, c

Water Main, Trenchless
Furnishing and installing pipe; trenchless installation materials and
equipment; pit excavation, dewatering, and placing backfill material; tracer
system; testing; and disinfection.

5010, 1.08, B, 1, c

Water Main with Casing Pipe, Trenched
Furnishing and installing both carrier pipe and casing pipe, trench
excavation, dewatering, furnishing bedding material, placing bedding and
backfill material, casing spacers, furnishing and installing annular space fill
material, tracer system, testing, and disinfection.
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5010, 1.08, B, 2, c

Water Main with Casing Pipe, Trenchless
Furnishing and installing both carrier pipe and casing pipe; trenchless
installation materials and equipment; pit excavation, dewatering, and
placing backfill material; casing spacers; furnishing and installing
annular space fill material; tracer system; testing; and disinfection.

5010, 1.08, C, 1, c

Fitting (by count)
Restrained joints and thrust blocks.

5010, 1.08, C, 2, c

Fitting (by weight)
Restrained joints and thrust blocks.

5010, 1.08, D, 3

Water Service Stub
Corporation, service pipe, stop, and stop box.
Section 5020 - Valves, Fire Hydrants, and Appurtenances

5020, 1.08, A, 3

Valve (Butterfly or Gate)
All components attached to the valve or required for its complete
installation, including underground or above ground operator, square
valve operating nut, valve box and cover, valve box extension, and valve
stem extension.

5020, 1.08, B, 3

Tapping Valve Assembly
Tapping sleeve, tapping valve, the tap, valve box and cover, valve box
extension, and valve stem extension.

5020, 1.08, C, 3

Fire Hydrant Assembly
The fire hydrant, barrel extensions sufficient to achieve proper bury
depth of anchoring pipe and height of fire hydrant above finished grade,
and components to connect the fire hydrant to the water main, including
anchoring pipe, fittings, thrust blocks, pea gravel or porous backfill
material, and fire hydrant gate valve and appurtenances, except tapping
valve assembly if used.

5020, 1.08, E

Valve Box Adjustment, Minor
Measurement and payment for minor adjustment of an existing valve box
by raising or lowering the adjustable valve box is incidental.

5020, 1.08, G, 3

Valve Box Replacement
Removal of existing valve box; excavation; furnishing and installing new
valve box; backfill; compaction; and all other necessary appurtenances.

5020, 1.08, H, 3

Fire Hydrant Adjustment
Removal and reinstallation of the existing fire hydrant; furnishing and
installing the extension barrel section and stem; and all other necessary
appurtenances.
Section 5030 - Testing and Disinfection

5030, 1.08

Testing and disinfection of water systems is incidental to the construction
of pipe and fittings.
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9040, 1.08, M, 2, c

Sediment Trap Outlet, Removal of Sediment
Dewatering and removal and off-site disposal of accumulated sediment.

9040, 1.08, M, 3, c

Sediment Trap Outlet, Removal of Device
Dewatering and off-site disposal of sediment trap outlet and accumulated
sediment.

9040, 1.08, N, 1, c

Silt Fence or Silt Fence Ditch Check, Installation
Anchoring posts.

9040, 1.08, N, 2, c

Silt Fence or Silt Fence Ditch Check, Removal of Sediment
Anchoring posts.

9040, 1.08, N, 3, c

Silt Fence or Silt Fence Ditch Check, Removal of Device
Restoration of the area to finished grade and off-site disposal of fence,
posts, and accumulated sediment.

9040, 1.08, O, 1, c

Stabilized Construction Entrance (by Square Yard)
Subgrade stabilization fabric.

9040, 1.08, O, 2, c

Stabilized Construction Entrance (by Ton)
Subgrade stabilization fabric.

9040, 1.08, P, 1, c

Dust Control, Water
Furnishing, transporting, and distributing water to the haul road.

9040, 1.08, R, 3

Turf Reinforcement Mats (TRM)
Excavation, staples, anchoring devices, and material for anchoring slots.

9040, 1.08, T, 1, c

Inlet Protection Device, Installation
Removal of the device upon completion of the project.

9040, 1.08, T, 2, c

Inlet Protection Device, Maintenance
Removal and off-site disposal of accumulated sediment.

9040, 1.08, U, 3

Flow Transition Mat
Anchoring devices.
Section 9050 - Gabions and Revet Mattresses

9050, 1.08, A, 3

Gabions
Furnishing and assembling wire mesh baskets, PVC coating (if specified
in the contract documents), fasteners, furnishing and placing gabion
stone, engineering fabric, and anchor stakes.

9050, 1.08, B, 3

Revet Mattresses
Furnishing and assembling wire mesh baskets, PVC coating (if specified
in the contract documents), fasteners, furnishing and placing mattress
stone, engineering fabric, and anchor stakes.
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Section 9060 - Chain Link Fence
9060, 1.08, A, 3

Chain Link Fence
Posts, fabric, rails, braces, truss rods, ties, tension wire, tension bands,
tension bars, grounds, fittings, PVC coating (if specified in the contract
documents), excavation of post holes, and concrete encasement of posts.

9060, 1.08, B, 3

Gates
Gate rails, fabric, stretcher bars, braces, vertical stay, hinges, latches,
keepers, drop bar lock, center gate stop, and barbed wire (if specified).

9060, 1.08, C, 3

Barbed Wire
Furnishing and installing all necessary strands of barbed wire, anchors,
and barbed wire supporting arms.

9060, 1.08, D, 3

Removal and Reinstallation of Existing Fence
Removing vegetation; removing all fence fabric, appurtenances, posts,
and gates; removal of concrete encasement from posts; storage of the
removed fencing materials to prevent damage; reinstallation of the posts,
gates, and fabric, including all appurtenances; and replacement of any
fence parts that are not able to be salvaged and reinstalled. Replace
items damaged from Contractor’s operations with new materials, at no
additional cost to the Contracting Authority.

9060, 1.08, E, 3

Removal of Fence
Off-site disposal of fence (including posts, concrete encasement of posts,
gates, grounds, and barbed wire) and placing and compacting backfill
material in post holes.

9060, 1.08, F, 3

Temporary Fence
Furnishing, installing, and removing posts, fabric, ties, and fittings.
Section 9070 - Landscape Retaining Walls

9070, 1.08, A, 3

Modular Block Retaining Wall
Excavation, foundation preparation, furnishing and placing wall units,
geogrid (if necessary), leveling pad, subdrain, porous backfill material
for subdrain, engineering fabric for subdrain, granular backfill material,
suitable backfill material, and shoring as necessary.

9070, 1.08, B, 3

Limestone Retaining Wall
Excavation, foundation preparation, furnishing and placing leveling pad,
limestone, subdrain, porous backfill material for subdrain, engineering
fabric for subdrain, suitable backfill material, and shoring as necessary.

9070, 1.08, C, 3

Landscape Timbers
Excavation, foundation preparation, furnishing and placing leveling pad,
landscape timbers, spikes, reinforcing bar, subdrain, porous backfill
material for subdrain, engineering fabric for subdrain, suitable backfill
material, and shoring as necessary.
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Section 9071 - Segmental Block Retaining Walls
9071, 1.08, A, 3

Segmented Block Retaining Wall
Design by a Licensed Professional Engineer in the State of Iowa,
excavation, foundation preparation, furnishing and placing wall units,
geogrid, leveling pad, subdrain, porous backfill material for subdrain,
engineering fabric for subdrain, suitable backfill material, and shoring as
necessary.

9071, 1.08, C, 3

Granular Backfill Material
Furnishing, transporting, placing, and compacting material.

Section 9072 - Combined Concrete Sidewalk and Retaining Walls
9072, 1.08, A, 3

Combined Concrete Sidewalk and Retaining Wall
Excavation; foundation preparation; furnishing and placing concrete and
reinforcing steel; joint material; subdrain; porous backfill material;
suitable backfill material; finishing disturbed areas; and shoring as
necessary.
Section 9080 - Concrete Steps, Handrails, and Safety Rail

9080, 1.08, A, 3

Concrete Steps
Reinforcement, expansion joint material, and preparation of subgrade.

9080, 1.08, B, 3

Handrail
Posts, mounting hardware or concrete grout, and finishing (painted,
galvanized, or powder coated).

9080, 1.08, C, 3

Safety Rail
Posts, pickets, mounting hardware, epoxy grout, and finishing (painted,
galvanized, or powder coated).
Section 10,010 - Demolition

10,010, 1.08, A, 3

Demolition Work
Removal of trees, brush, vegetation, buildings, building materials,
contents of buildings, appliances, trash, rubbish, basement walls,
foundations, sidewalks, steps, and driveways from the site; disconnection
of utilities; furnishing and compaction of backfill material; furnishing
and placing topsoil; finish grading of disturbed areas; placing and
removing safety fencing; removal of fuel and septic tanks and cisterns;
seeding; and payment of any permit or disposal fees.

10,010, 1.08, B, 3

Plug or Abandon Well
Obtaining all permits; plug or abandon private wells according to local,
state, and federal regulations.
Section 11,010 - Construction Survey

1110, 1.08, A, 3

Construction Survey
The costs of resetting project control points, re-staking, and any
additional staking requested beyond the requirements of this section.
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The following is a list of standard bid items listed in the SUDAS Standard Specifications. The
following are suggested bid items. This list may not be all-inclusive. The Engineer may make
modifications as necessary.
Item Number

Bid Item

Unit

2010-108-A-0

Section 2010 - Earthwork, Subgrade, and Subbase
Clearing and Grubbing

2010-108-B-0

Clearing and Grubbing

AC

2010-108-C-0
2010-108-D-1
2010-108-D-2
2010-108-D-3
2010-108-E-0
2010-108-G-0
2010-108-H-0
2010-108-I-0
2010-108-J-1
2010-108-J-2-a
2010-108-J-2-c
2010-108-J-3-a

LS
CY
CY
CY
CY
SY
SY
SY
EA
LF
LF
LF

2010-108-L-0

Clearing and Grubbing
Topsoil, On-site
Topsoil, Compost-amended
Topsoil, Off-site
Excavation, Class 10, Class 12, or Class 13
Subgrade Preparation
Subgrade Treatment, ____ (Type)
Subbase, ____ (Type)
Removal of Structure, ____ (Type)
Removal of Known Box Culvert, ____ (Type), ____ (Size)
Removal of Known Pipe Culvert, ____ (Type), ____ (Size)
Removal of Known Pipe and Conduit, ____ (Type), ____ (Size)
Filling and Plugging of Known Pipe Culverts, Pipes, and Conduits, ____
(Type), ____ (Size)
Compaction Testing

3010-108-B-0
3010-108-C-0
3010-108-D-0
3010-108-E-0
3010-108-F-0

Section 3010 - Trench Excavation and Backfill
Rock Excavation
Trench Foundation
Replacement of Unsuitable Backfill Material
Special Pipe Embedment or Encasement
Trench Compaction Testing

2010-108-K-1

4010-108-A-1
4010-108-A-2
4010-108-B-1
4010-108-B-2
4010-108-C-1
4010-108-C-2
4010-108-D-1

LF
LS

CY
TON
CY
LF
LS

Section 4010 - Sanitary Sewers
Sanitary Sewer Gravity Main, Trenched, ____ (Type), ____ (Size)
Sanitary Sewer Gravity Main, Trenchless, ____ (Type), ____ (Size)
Sanitary Sewer Gravity Main with Casing Pipe, Trenched, ____ (Type),
____ (Size)
Sanitary Sewer Gravity Main with Casing Pipe, Trenchless, ____ (Type),
____ (Size)
Sanitary Sewer Force Main, Trenched, ____ (Type), ____ (Size)
Sanitary Sewer Force Main, Trenchless, ____ (Type), ____ (Size)
Sanitary Sewer Force Main with Casing Pipe, Trenched, ____ (Type), ____
(Size)
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K. Bid Items (Continued)
Item Number

Bid Item

Unit

4010-108-E-0
4010-108-F-0
4010-108-G-0
4010-108-H-0
4010-108-I-0

Sanitary Sewer Force Main with Casing Pipe, Trenchless, ____ (Type),
____ (Size)
Sanitary Sewer Service Stub, ____ (Type), ____ (Size)
Sanitary Sewer Service Relocation
Sewage Air Release Valve and Pit
Removal of Sanitary Sewer, ____ (Type), ____ (Size)
Sanitary Sewer Cleanout

LF
EA
EA
LF
EA

4020-108-A-1
4020-108-A-2
4020-108-B-1
4020-108-B-2
4020-108-C-0

Section 4020 - Storm Sewers
Storm Sewer, Trenched, ____ (Type), ____ (Size)
Storm Sewer, Trenchless, ____ (Type), ____ (Size)
Storm Sewer with Casing Pipe, Trenched, ____ (Type), ____ (Size)
Storm Sewer with Casing Pipe, Trenchless, ____ (Type), ____ (Size)
Removal of Storm Sewer, ____ (Type), ____ (Size)

LF
LF
LF
LF
LF

4030-108-A-1
4030-108-A-2
4030-108-B-0
4030-108-C-0
4030-108-D-0

Section 4030 - Pipe Culverts
Pipe Culvert, Trenched, ____ (Type), ____ (Size)
Pipe Culvert, Trenchless, ____ (Type), ____ (Size)
Pipe Apron, ____ (Type), ____ (Size)
Footing for Concrete Pipe Apron, ____ (Type), ____ (Size)
Pipe Apron Guard

LF
LF
EA
EA
EA

4040-108-A-0
4040-108-B-0
4040-108-C-0
4040-108-C-0
4040-108-D-0
4040-108-D-0
4040-108-E-0

Section 4040 - Subdrains and Footing Drain Collectors
Subdrain, ____ (Type), ____ (Size)
Footing Drain Collector, ____ (Type), ____ (Size)
Subdrain Cleanout, ____ (Type), ____ (Size)
Footing Drain Cleanout, ____ (Type), ____ (Size)
Subdrain Outlets and Connections, ____ (Type), ____ (Size)
Footing Drain Outlets and Connections, ____ (Type), ____ (Size)
Storm Sewer Service Stub, ____ (Type), ____ (Size)

LF
LF
EA
EA
EA
EA
LF

4050-108-A-0
4050-108-B-0
4050-108-C-1
4050-108-C-2

Section 4050 - Pipe Rehabilitation
Pipe Lining, ____ (Type), ____ (Size)
Building Sanitary Sewer Service Reconnection
Spot Repairs by Pipe Replacement
Spot Repairs by Pipe Replacement

LF
EA
EA
LF

4010-108-D-2
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Item Number

Bid Item

Unit

5010-108-A-1
5010-108-A-2
5010-108-B-1
5010-108-B-2
5010-108-C-1
5010-108-C-2
5010-108-D-0

Section 5010 - Pipe and Fittings
Water Main, Trenched, ____ (Type), ____ (Size)
Water Main, Trenchless, ____ (Type), ____ (Size)
Water Main with Casing Pipe, Trenched, ____ (Type), ____ (Size)
Water Main with Casing Pipe, Trenchless, ____ (Type), ____ (Size)
Fitting, ____ (Type), ____ (Size)
Fitting, ____ (Type), ____ (Size)
Water Service Stub, ____ (Type), ____ (Size)

LF
LF
LF
LF
EA
LB
EA

5020-108-A-0
5020-108-B-0
5020-108-C-0
5020-108-D-0
5020-108-F-0
5020-108-G-0
5020-108-H-0

Section 5020 - Valves, Fire Hydrants, and Appurtenances
Valve, ____ (Type), ____ (Size)
Tapping Valve Assembly, ____ (Size)
Fire Hydrant Assembly
Flushing Device (Blowoff), ____ (Size)
Valve Box Extension
Valve Box Replacement
Fire Hydrant Adjustment

EA
EA
EA
EA
EA
EA
EA

6010-108-A-0
6010-108-B-0
6010-108-C-0
6010-108-D-0
6010-108-E-0
6010-108-E-0
6010-108-F-0
6010-108-F-0
6010-108-G-0
6010-108-G-0
6010-108-H-0
6010-108-H-0

Section 6010 - Structures for Sanitary and Storm Sewers
Manhole Type ____ , ____ (Size)
Intake Type ____ , ____ (Size)
Drop Connection
Casting Extension Ring
Manhole Adjustment, Minor
Intake Adjustment, Minor
Manhole Adjustment, Major
Intake Adjustment, Major
Connection to Existing Manhole
Connection to Existing Intake
Remove Manhole
Remove Intake

EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA

6020-108-A-0
6020-108-B-0
6020-108-C-0
6020-108-D-0

Section 6020 - Rehabilitation of Existing Manholes
Infiltration Barrier, ____ (Type)
In-situ Manhole Replacement, Cast-in-place Concrete
In-situ Manhole Replacement, Cast-in-place Concrete with Plastic Liner
Manhole Lining with Centrifugally Cast Cementitious Mortar Liner with
Epoxy Seal
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K. Bid Items (Continued)
Item Number

Bid Item

Unit

7010-108-A-0
7010-108-E-0
7010-108-F-0
7010-108-G-0
7010-108-I-0
7010-108-K-0
7010-108-L-1
7010-108-L-2
7010-108-L-3
7010-108-L-4
7010-108-L-5

Section 7010 - Portland Cement Concrete Pavement
Pavement, PCC, ____ (Thickness)
Curb and Gutter, ____ (Width), ____ (Thickness)
Beam Curb
Concrete Median
PCC Pavement Samples and Testing
PCC Pavement Widening, ____ (Thickness)
PCC Overlay, Furnish Only
PCC Overlay, Place Only
Surface Preparation for Bonded PCC Overlay
Surface Preparation for Unbonded PCC Overlay
HMA Stress Relief Course for Unbonded PCC Overlay

7020-108-A-0
7020-108-B-0
7020-108-C-0
7020-108-D-0
7020-108-H-0

Section 7020 - Hot Mix Asphalt Pavement
Pavement or Overlay, HMA
Pavement or Overlay, HMA, ____ (Thickness)
HMA Base Widening
HMA Base Widening, ____ (Thickness)
HMA Pavement Samples and Testing

7030-108-A-0
7030-108-A-0
7030-108-A-0
7030-108-B-0
7030-108-C-0
7030-108-D-0
7030-108-E-0
7030-108-F-1
7030-108-F-2
7030-108-G-0
7030-108-H-1
7030-108-H-2
7030-108-I-0
7030-108-I-0
7030-108-I-0

Section 7030 - Sidewalks, Shared Use Paths, and Driveways
Removal of Sidewalk
Removal of Shared Use Path
Removal of Driveway
Removal of Curb
Shared Use Path, ____ (Type), ____ (Thickness)
Special Subgrade Preparation for Shared Use Path
Sidewalk, PCC, ____ (Thickness)
Brick Sidewalk with Sand Base
Brick Sidewalk with Concrete Base
Detectable Warning
Driveway, Paved, ____ (Type), ____ (Thickness)
Driveway, Granular
Recreational Trail Assurance Testing
Sidewalk Assurance Testing
Driveway Assurance Testing
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Item Number

Bid Item

Unit

7040-108-A-0
7040-108-B-0
7040-108-C-0
7040-108-D-0
7040-108-E-1
7040-108-E-2
7040-108-F-0
7040-108-G-0
7040-108-H-0
7040-108-I-0

Section 7040 - Pavement Rehabilitation
Full Depth Patches
Subbase Over-excavation
Partial Depth Patches
Crack and Joint Cleaning and Filling, Hot Pour
Crack Cleaning and Filling, Emulsion
Hot Mix Asphalt for Crack Filling
Diamond Grinding
Milling
Pavement Removal
Curb and Gutter Removal

7050-108-A-0

Section 7050 - Asphalt Stabilization
Asphalt Stabilization

SY

7060-108-A-0
7060-108-B-1
7060-108-B-2

Section 7060 - Bituminous Seal Coat
Bituminous Seal Coat
Cover Aggregate, ____ (Size)
Binder Bitumen

SY
TON
GAL

7070-108-A-0
7070-108-B-1
7070-108-B-2

Section 7070 - Emulsified Asphalt Slurry Seal
Emulsified Asphalt Slurry Seal
Aggregate, ____ (Size)
Asphalt Emulsion

SY
TON
GAL

8010-108-A-0
8010-108-B-0

Section 8010 - Traffic Control
Traffic Signal
Temporary Traffic Signal

9010-108-A-0
9010-108-B-0
9010-108-C-0
9010-108-D-0
9010-108-E-0

Section 9010 - Seeding
Conventional Seeding, Seeding, Fertilizing, and Mulching
Hydraulic Seeding, Seeding, Fertilizing, and Mulching
Pneumatic Seeding, Seeding, Fertilizing, and Mulching
Watering
Warranty

SY
TON
SF
LF
LF
TON
SY
SY
SY
LF

LS
LS

AC
AC
AC
MGAL
LS

Section 9020 - Sodding
9020-108-A-0

Sod

SQ
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K. Bid Items (Continued)
Item Number

Bid Item

9030-108-A-0
9030-108-B-0
9030-108-C-0
9030-108-D-0
9030-108-E-0

Section 9030 - Plant Material and Planting
Plants, ____ (Type)
Plants with Warranty, ____ (Type)
Plants
Plants with Warranty
Tree Drainage Wells

9040-108-A-1
9040-108-A-2
9040-108-A-3
9040-108-B-0
9040-108-C-0
9040-108-D-1
9040-108-D-2
9040-108-E-0
9040-108-F-1
9040-108-F-2
9040-108-G-1
9040-108-G-2
9040-108-G-3
9040-108-H-0
9040-108-I-0
9040-108-J-0
9040-108-K-0
9040-108-L-1
9040-108-L-2
9040-108-L-3
9040-108-M-1
9040-108-M-2
9040-108-M-3
9040-108-N-1
9040-108-N-2
9040-108-N-3
9040-108-O-1
9040-108-O-2
9040-108-P-1
9040-108-P-2
9040-108-Q-1
9040-108-Q-2
9040-108-R-0

Section 9040 - Erosion and Sediment Control
SWPPP Preparation
SWPPP Management
SWPPP Qualifying Rainfall Event Inspection
Compost Blankets
Filter Berms
Filter Socks, ____ (Size)
Filter Socks, Removal
Temporary RECP, ____ (Type)
Wattles, ____ (Type), ____ (Size)
Wattles, Removal
Check Dams, Rock
Check Dams, Manufactured, ____ (Type), ____ (Size)
Check Dams, Manufactured, Removal, ____ (Type)
Temporary Earth Diversion Structures, ____ (Type), ____ (Size)
Level Spreaders
Rip Rap, ____ (Type)
Temporary Pipe Slope Drains, ____ (Type), ____ (Size)
Sediment Basin, Outlet Structure, ____ (Size)
Sediment Basin, Removal of Sediment
Sediment Basin, Removal of Outlet Structure
Sediment Trap Outlet
Sediment Trap Outlet, Removal of Sediment
Sediment Trap Outlet, Removal of Device
Silt Fence or Silt Fence Ditch Check
Silt Fence or Silt Fence Ditch Check, Removal of Sediment
Silt Fence or Silt Fence Ditch Check, Removal of Device
Stabilized Construction Entrance
Stabilized Construction Entrance
Dust Control, Water
Dust Control, Product
Erosion Control Mulching, Conventional
Erosion Control Mulching, Hydromulching
Turf Reinforcement Mats, ____ (Type)
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EA
EA
LS
LS
EA

LS
LS
EA
SF
LF
LF
LF
SY
LF
LF
TON
LF
LF
LF
LF
TON
LF
EA
EA
EA
TON
EA
EA
LF
LF
LF
SY
TON
MGAL
SY
AC
AC
SQ
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K. Bid Items (Continued)
Item Number

Bid Item

Unit

9040-108-S-0
9040-108-T-1
9040-108-T-2
9040-108-U-0

Surface Roughening
Inlet Protection Device, ____ (Type)
Inlet Protection Device, Maintenance
Flow Transition Mat

SF
EA
EA
SF

9050-108-A-0
9050-108-B-0

Section 9050 - Gabions and Revet Mattresses
Gabions, ____ (Type)
Revet Mattresses, ____ (Type)

CY
CY

9060-108-A-0
9060-108-B-0
9060-108-C-0
9060-108-D-0
9060-108-E-0
9060-108-F-0

Section 9060 - Chain Link Fence
Chain Link Fence, ____ (Type), ____ (Size)
Gates, ____ (Type), ____ (Size)
Barbed Wire, ____ (Type of Supporting Arm)
Removal and Reinstallation of Existing Fence, ____ (Type), ____ (Size)
Removal of Fence
Temporary Fence, ____ (Type), ____ (Size)

LF
EA
LF
LF
LF
LF

9070-108-A-0
9070-108-B-0
9070-108-C-0

Section 9070 - Landscape Retaining Walls
Modular Block Retaining Wall
Limestone Retaining Wall
Landscape Timbers

SF
SF
SF

9071-108-A-0
9071-108-C-0

Section 9071 - Segmental Block Retaining Walls
Segmental Block Retaining Wall
Granular Backfill Material

9072-108-A-0

Section 9072 - Combined Concrete Sidewalk and Retaining Wall
Combined Concrete Sidewalk and Retaining Wall

CY

9080-108-A-0
9080-108-B-0
9080-108-C-0

Section 9080 - Concrete Steps, Handrails, and Safety Rail
Concrete Steps, ____ (Type)
Handrail, ____ (Type)
Safety Rail

SF
LF
LF

10010-108-A
10010-108-B

Demolition Work
Plug or Abandon Well

LS
EA

1110-108-A

Section 11,010 – Construction Survey
Construction Survey

LS

SF
TON

Section 10,010 - Demolition
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2) Discuss design calculations. Depending on the complexity of the design, these may
range from a single steady-state equation (i.e. Manning’s) to a step calculation including
several channel cross-sections, culverts, and bridges.
3) Discuss the overall grading plan in terms of controlling runoff along lot lines and
preventing runoff from adversely flowing onto adjacent lots.
4) The limits of swale and ditch easements will be established based upon the required
design frequency. This includes 100 year overflow easements from stormwater
controlled structures.
e. Storm Drainage Outlets and Downstream Analysis:
1) Discuss soil types, permissible and calculated velocity at outlets, energy dissipater
design, and drainage impacts on downstream lands. Provide calculations for the energy
dissipater dimensions, size, and thickness of rip rap revetment (or other material) and
filter layer.
2) Include a plan and cross-sections of the drainage way downstream of the outlet,
indicating the flow line slope and bank side slopes. Identify soil types on the plan.
3) Perform downstream analysis. The downstream analysis will show what impacts, if any,
a project will have on the drainage systems downstream of the project site. The analysis
consists of three elements: review of resources, inspection of the affected area, and
analysis of downstream effects.
a) During the review of resources, review any existing data concerning drainage of the
project area. This data will commonly include area maps, floodplain maps, wetland
inventories, stream surveys, habitat surveys, engineering reports concerning the
entire drainage basin, known drainage problems, and previously completed
downstream analyses.
b) Physically inspect the drainage system at the project site and downstream of it.
During the inspection, investigate any problems or areas of concern that were noted
during the review of resources. Identify any existing or potential capacity problems
in the drainage system, flood-prone areas, areas of channel destruction, erosion and
sediment problems, or areas of significant destruction of natural habitat.
c) Analyze the information gathered during the review of resources and field inspection,
to determine if the project will create any drainage problems downstream or will
make any existing problems worse. Note there are situations that even when
minimum design standards are met the project will still have negative downstream
impacts. Whenever this situation occurs, mitigation measures must be included in
the project to correct for the impacts.
f.

Hydraulic Model: If the design warrants hydraulic modeling, state the method used.
Typical modeling programs include:
1) HEC-RAS - River Analysis Systems
2) HEC-2 - Water Surface Profiles
3) SWMM - Storm Water Management Model
4) WSPRO - Water Surface Profiles
5) HY-8 - Hydraulic Design of Highway Culverts
6) Other commercial or public domain programs approved by the Jurisdiction.

4. Stormwater Facilities Design:
a. Design Standards: All stormwater management facilities will be designed according to
these design standards at a minimum. The following references may provide helpful design
information for stormwater detention and water quality issues.
1) Urban Drainage Design Manual (Hydraulic Engineering Circular No. 22).

5

Revised: 2015 Edition

Chapter 2 - Stormwater

Section 2A-4 - Project Drainage Report

2) Final report of the Task Committee on Stormwater Detention Outlet Control Structures
3) Design and Construction of Urban Stormwater Management Systems. Manual of
Practice No.77
4) Urban Runoff Quality Management. Manual of Practice No. 87
5) Stormwater Detention for Drainage, Water Quality, and CSO Management
6) Urban Runoff: Water Quality Solutions. Special Report No. 61
b. Detention Basin Location: Describe basin site. Discuss existing topography and
relationship to basin grading. Determine if construction will be affected by rock deposits.
Also determine if a high water table precludes basin storage. Floodplain locations should be
avoided.
c. Detention Basin Performance: The following summarize the recommended detention
requirements. The Jurisdiction may adopt different standards or modify these requirements
on a case by case basis depending on existing drainage conditions, flooding problems, or
future development. The designer should verify the detention requirements with the
Jurisdiction for each proposed project.
1) After development, the release rate of runoff for rainfall events having an expected return
frequency of 2 years should not exceed the existing, pre-developed peak runoff rate from
that same storm.
2) For rainfall events having an expected return frequency of 5, 10, 25, 50, and 100 years,
the rate of runoff from the developed site should not exceed the existing, pre-developed
peak runoff rate from a 5 year frequency storm of the same duration unless limited by
downstream conveyance. Provide a table summarizing these release rates. Also provide
a stage-storage-discharge table. These tables are also to be shown in Table 2A-4.03.
State the minimum freeboard provided and at what recurrence interval the basin overtops.
3) Discuss the effects on the overall stormwater system by detention basins in contributing
offsite areas. If contributing offsite areas are presently undeveloped, discuss assumptions
about future development and stormwater detention.
4) Calculate the basin overflow release rate. This equals the onsite 100 year post-developed
peak discharge plus the contributing offsite 100 year post developed peak discharge.
Include this calculation with Table 2A-4.03.
d. Detention Basin Outlet:
1) The single-stage outlet (i.e. one culvert pipe) is not recommended because of its inability
to detain post-developed runoff from storms less than the 5 year interval. In many cases,
runoff from storm events less than the 5 year recurrence interval has created erosion and
sedimentation problems downstream of the detention basin.
2) A more desirable outlet has two or more stages. An orifice structure serves to detain
runoff for water quality purposes and release runoff for low-flow events of a 2 year
storm. Greater storm events are usually discharged by a separate outlet.
3) Discuss the basin outlet design in terms of performance during low- and high-flows, and
downstream impact.
e. Spillway and Embankment Protection:
1) Design the spillway for high flows using weir and/or spillway design methods. The
steady-state open channel flow equation is not intended for use in spillway design.
2) Describe methods to protect the basin during overtopping flow.
f.

TR-55 Design Limitations: TR-55 includes a method for estimating required storage
volume based upon peak inflow, peak outflow, and total runoff volume. This method may
result in storage errors of 25% and should not be used in final design. The detention basin
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Rainfall and Runoff Periods
A. Introduction
1. The first step in any hydrologic analysis is an estimation of the rainfall that will fall on the site for
a given time period. The amount of rainfall can be quantified with the following characteristics:
a. Duration (hours): Length of time over which rainfall (storm event) occurs.
b. Depth (inches): Total amount of rainfall occurring during the storm duration.
c. Intensity (inches per hour): Depth divided by the duration.
2. A design event is used as a basis for determining the requirements of new stormwater
improvements or evaluating an existing project. It is presumed that the project will function
properly if it can accommodate the design event at full capacity. For economic reasons, some
risk of failure is allowed in selection of the design event. This risk is usually related to return
period.
3. The frequency of a rainfall event is the average recurrence interval of storms having the same
duration and volume (depth). This can be expressed either in terms of exceedence probability or
return period.
a. Exceedence Probability: Probability that a storm event having the specified duration and
volume will be exceeded in one given time period, typically 1 year.
b. Return Period: Average length of time between events that have the same duration and
volume.
Thus, if a storm event with a specified duration and volume has a 1% chance of occurring in any
given year, then it has an probability of exceeding 0.01, and a return period of 100 years.
Table 2B-2.01: Chance of a Storm Equaling or Exceeding a Given Frequency
During a Given Time Period
Return Period
(years)
2
5
10
25
50
100

1
50%
20%
10%
4%
2%
1%

5
97%
67%
41%
18%
10%
5%

Time Period in Years
10
25
50
99.9%
99.9% 99.9%
89%
99.6% 99.9%
65%
93%
99%
34%
64%
87%
18%
40%
64%
10%
22%
40%

1

100
99.9%
99.9%
99.9%
98%
87%
63%
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B. Rainfall Frequency Analysis
In April 2013, the National Oceanic and Atmospheric Administration (NOAA) released “Atlas 14:
Precipitation-Frequency Atlas of the United States, Volume 8.” Volume 8 of this publication covers
the Midwestern States, including Iowa, and supersedes “Bulletin 71: Rainfall Frequency Atlas of the
Midwest” (1992) as the most current precipitation data available.
The Atlas 14 results are provided through NOAA’s Precipitation Frequency Data Server
(http://hdsc.nws.noaa.gov/hdsc/pfds). Based upon user input, the online database generates a
precipitation-frequency estimate (PFE) for an individual location from the historical records of
approximately 280 precipitation recording stations across the State of Iowa.
The location-specific PFE attribute of Atlas 14 means that precipitation-frequency estimates could be
generated for each community or even each individual project, resulting in hundreds or even
thousands of PFE’s across Iowa. This situation would be both inefficient for designers and
impractical for reviewers.
To avoid this dilemma, regional intensity-duration-frequency (IDF) tables corresponding to the nine
Iowa climatic sections in Bulletin 71 were developed. Utilizing Atlas 14, PFE’s were obtained at
each county seat. The county values within each climatic section were then averaged to represent the
section as a whole. The resulting IDF values for each climatic section are provided in Tables 2B-2.02
through 2B-2.10 below.
Figure 2B-2.01: Climatic Sectional Codes for Iowa
1 - Northwest
2 - North Central
3 - Northeast

4 - West Central
5 - Central
6 - East Central

2

7 - Southwest
8 - South Central
9 - Southeast
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Table 2B-2.02: Section 1 - Northwest Iowa
Rainfall Depth and Intensity for Various Return Periods
Return Period
1 year
Duration
5 min
10 min
15 min
30 min
1 hr
2 hr
3 hr
6 hr
12 hr
24 hr
48 hr
3 day
4 day
7 day
10 day

2 year

5 year

10 year

25 year

50 year

100 year

500 year

D

I

D

I

D

I

D

I

D

I

D

I

D

I

D

I

0.39
0.57
0.69
0.97
1.25
1.53
1.69
1.95
2.21
2.51
2.89
3.16
3.38
3.93
4.46

4.69
3.43
2.78
1.94
1.25
0.76
0.56
0.32
0.18
0.10
0.06
0.04
0.03
0.02
0.01

0.46
0.67
0.82
1.15
1.48
1.80
1.99
2.3
2.59
2.92
3.30
3.60
3.85
4.49
5.08

5.53
4.06
3.29
2.30
1.48
0.90
0.66
0.38
0.21
0.12
0.06
0.05
0.04
0.02
0.02

0.57
0.84
1.03
1.44
1.86
2.27
2.51
2.91
3.30
3.67
4.08
4.41
4.70
5.46
6.12

6.92
5.07
4.12
2.89
1.86
1.13
0.83
0.48
0.27
0.15
0.08
0.06
0.04
0.03
0.02

0.67
0.98
1.20
1.69
2.18
2.68
2.97
3.47
3.95
4.39
4.82
5.17
5.49
6.32
7.02

8.11
5.92
4.82
3.38
2.18
1.34
0.99
0.57
0.32
0.18
0.10
0.07
0.05
0.03
0.02

0.80
1.18
1.44
2.02
2.64
3.26
3.66
4.32
4.95
5.50
5.98
6.36
6.71
7.6
8.32

9.69
7.09
5.77
4.05
2.64
1.63
1.22
0.72
0.41
0.22
0.12
0.08
0.06
0.04
0.03

0.91
1.33
1.62
2.28
3.01
3.74
4.22
5.04
5.81
6.46
6.99
7.38
7.74
8.64
9.36

10.9
8
6.50
4.56
3.01
1.87
1.40
0.84
0.48
0.26
0.14
0.10
0.08
0.05
0.03

1.01
1.48
1.81
2.54
3.38
4.23
4.81
5.81
6.74
7.50
8.10
8.50
8.85
9.74
10.4

12.1
8.91
7.24
5.08
3.38
2.11
1.60
0.96
0.56
0.31
0.16
0.11
0.09
0.05
0.04

1.25
1.84
2.24
3.15
4.30
5.45
6.33
7.84
9.21
10.3
11.1
11.5
11.8
12.5
13.1

15.0
11.0
8.98
6.30
4.30
2.72
2.11
1.30
0.76
0.43
0.23
0.15
0.12
0.07
0.05

D = Total depth of rainfall for given storm duration (inches)
I = Rainfall intensity for given storm duration (inches/hour)

Table 2B-2.03: Section 2 - North Central Iowa
Rainfall Depth and Intensity for Various Return Periods
Return Period
1 year
Duration
5 min
10 min
15 min
30 min
1 hr
2 hr
3 hr
6 hr
12 hr
24 hr
48 hr
3 day
4 day
7 day
10 day

D
0.39
0.57
0.69
0.99
1.28
1.58
1.76
2.06
2.34
2.65
3.04
3.31
3.55
4.19
4.78

I
4.69
3.44
2.79
1.98
1.28
0.79
0.58
0.34
0.19
0.11
0.06
0.04
0.03
0.02
0.01

2 year
D
0.46
0.67
0.82
1.16
1.52
1.87
2.08
2.42
2.74
3.06
3.46
3.78
4.06
4.79
5.45

I
5.53
4.04
3.28
2.33
1.52
0.93
0.69
0.40
0.22
0.12
0.07
0.05
0.04
0.02
0.02

5 year
D
0.57
0.84
1.03
1.47
1.92
2.37
2.64
3.07
3.46
3.83
4.26
4.63
4.97
5.83
6.58

I
6.93
5.07
4.12
2.94
1.92
1.18
0.88
0.51
0.28
0.15
0.08
0.06
0.05
0.03
0.02

10 year
D
0.68
0.99
1.21
1.73
2.27
2.82
3.15
3.67
4.14
4.55
5.01
5.42
5.80
6.76
7.56

I
8.18
5.98
4.87
3.47
2.27
1.41
1.05
0.61
0.34
0.18
0.10
0.07
0.06
0.04
0.03

25 year
D
0.83
1.21
1.48
2.11
2.80
3.49
3.91
4.6
5.18
5.67
6.18
6.64
7.06
8.12
8.99

I
9.96
7.29
5.92
4.23
2.80
1.74
1.30
0.76
0.43
0.23
0.12
0.09
0.07
0.04
0.03

50 year
D
0.95
1.39
1.69
2.42
3.23
4.04
4.56
5.38
6.07
6.63
7.19
7.68
8.12
9.24
10.1

I
11.4
8.35
6.79
4.85
3.23
2.02
1.52
0.89
0.50
0.27
0.14
0.10
0.08
0.05
0.04

100 year
D
1.07
1.57
1.92
2.75
3.69
4.63
5.24
6.22
7.03
7.68
8.29
8.80
9.26
10.4
11.3

I
12.9
9.45
7.68
5.50
3.69
2.31
1.74
1.03
0.58
0.32
0.17
0.12
0.09
0.06
0.04

500 year
D
1.39
2.03
2.48
3.56
4.85
6.14
7.04
8.45
9.59
10.4
11.2
11.8
12.2
13.4
14.3

I
16.6
12.2
9.93
7.13
4.85
3.07
2.34
1.40
0.79
0.43
0.23
0.16
0.12
0.07
0.05

D = Total depth of rainfall for given storm duration (inches)
I = Rainfall intensity for given storm duration (inches/hour)
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Table 2B-2.04: Section 3 - Northeast Iowa
Rainfall Depth and Intensity for Various Return Periods
Return Period
1 year
Duration
5 min
10 min
15 min
30 min
1 hr
2 hr
3 hr
6 hr
12 hr
24 hr
48 hr
3 day
4 day
7 day
10 day

D
0.38
0.56
0.69
0.96
1.25
1.53
1.71
2.01
2.32
2.63
3.00
3.28
3.53
4.17
4.76

I
4.66
3.40
2.77
1.93
1.25
0.76
0.57
0.33
0.19
0.10
0.06
0.04
0.03
0.02
0.01

2 year
D
0.45
0.66
0.81
1.14
1.47
1.81
2.01
2.36
2.69
3.04
3.44
3.73
4.00
4.72
5.38

I
5.47
4.00
3.24
2.28
1.47
0.90
0.67
0.39
0.22
0.12
0.07
0.05
0.04
0.02
0.02

5 year
D
0.56
0.82
1.00
1.41
1.85
2.28
2.55
2.98
3.38
3.78
4.23
4.56
4.85
5.70
6.45

I
6.76
4.94
4.02
2.83
1.85
1.14
0.85
0.49
0.28
0.15
0.08
0.06
0.05
0.03
0.02

10 year
D
0.65
0.96
1.17
1.65
2.17
2.70
3.03
3.56
4.02
4.48
4.98
5.32
5.64
6.58
7.39

I
7.86
5.76
4.68
3.31
2.17
1.35
1.01
0.59
0.33
0.18
0.10
0.07
0.05
0.03
0.03

25 year
D
0.78
1.14
1.40
1.98
2.64
3.30
3.74
4.43
5.02
5.56
6.12
6.49
6.84
7.87
8.77

I
9.42
6.89
5.60
3.96
2.64
1.65
1.24
0.73
0.41
0.23
0.12
0.09
0.07
0.04
0.03

50 year
D
0.88
1.29
1.57
2.23
3.01
3.79
4.32
5.17
5.86
6.48
7.10
7.48
7.86
8.95
9.90

I
10.5
7.75
6.31
4.47
3.01
1.89
1.44
0.86
0.48
0.27
0.14
0.10
0.08
0.05
0.04

100 year
D
0.98
1.44
1.75
2.49
3.39
4.30
4.94
5.97
6.79
7.48
8.15
8.56
8.95
10.1
11.0

I
11.8
8.64
7.03
4.98
3.39
2.15
1.64
0.99
0.56
0.31
0.16
0.11
0.09
0.06
0.04

500 year
D
1.22
1.79
2.19
3.10
4.34
5.58
6.55
8.07
9.25
10.1
10.9
11.4
11.8
13.0
14.0

I
14.7
10.7
8.77
6.20
4.34
2.79
2.18
1.34
0.77
0.42
0.22
0.15
0.12
0.07
0.05

D = Total depth of rainfall for given storm duration (inches)
I = Rainfall intensity for given storm duration (inches/hour)

Table 2B-2.05: Section 4 - West Central Iowa
Rainfall Depth and Intensity for Various Return Periods
Return Period
1 year
Duration
5 min
10 min
15 min
30 min
1 hr
2 hr
3 hr
6 hr
12 hr
24 hr
48 hr
3 day
4 day
7 day
10 day

D
0.37
0.54
0.66
0.95
1.24
1.53
1.71
2.01
2.30
2.63
2.99
3.26
3.50
4.11
4.67

I
4.47
3.29
2.66
1.91
1.24
0.76
0.57
0.33
0.19
0.10
0.06
0.04
0.03
0.02
0.01

2 year
D
0.44
0.64
0.78
1.13
1.48
1.82
2.03
2.36
2.68
3.01
3.41
3.71
3.98
4.67
5.30

I
5.3
3.86
3.14
2.26
1.48
0.91
0.67
0.39
0.22
0.12
0.07
0.05
0.04
0.02
0.02

5 year
D
0.55
0.81
0.99
1.43
1.89
2.35
2.61
3.03
3.39
3.74
4.21
4.56
4.86
5.66
6.38

I
6.67
4.88
3.96
2.87
1.89
1.17
0.87
0.50
0.28
0.15
0.08
0.06
0.05
0.03
0.02

10 year
D
0.65
0.96
1.17
1.69
2.26
2.83
3.16
3.67
4.08
4.45
4.96
5.35
5.68
6.55
7.32

I
7.88
5.76
4.69
3.39
2.26
1.41
1.05
0.61
0.34
0.18
0.10
0.07
0.05
0.03
0.03

25 year
D
0.80
1.17
1.43
2.08
2.81
3.55
4.02
4.69
5.17
5.59
6.16
6.58
6.93
7.86
8.69

I
9.63
7.05
5.74
4.16
2.81
1.77
1.34
0.78
0.43
0.23
0.12
0.09
0.07
0.04
0.03

50 year
D
0.92
1.34
1.64
2.39
3.28
4.17
4.75
5.58
6.12
6.58
7.19
7.63
8.00
8.94
9.80

I
11.0
8.09
6.58
4.78
3.28
2.08
1.58
0.93
0.51
0.27
0.14
0.10
0.08
0.05
0.04

100 year
D
1.04
1.53
1.86
2.71
3.77
4.83
5.55
6.57
7.17
7.67
8.33
8.78
9.15
10.0
10.9

I
12.5
9.18
7.46
5.42
3.77
2.41
1.85
1.09
0.59
0.31
0.17
0.12
0.09
0.06
0.04

500 year
D
1.35
1.98
2.42
3.53
5.05
6.57
7.69
9.24
10.0
10.6
11.4
11.8
12.2
13.0
13.8

I
16.2
11.9
9.68
7.06
5.05
3.28
2.56
1.54
0.83
0.44
0.23
0.16
0.12
0.07
0.05

D = Total depth of rainfall for given storm duration (inches)
I = Rainfall intensity for given storm duration (inches/hour)
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Table 2B-2.06: Section 5 - Central Iowa
Rainfall Depth and Intensity for Various Return Periods
Return Period
1 year
Duration
5 min
10 min
15 min
30 min
1 hr
2 hr
3 hr
6 hr
12 hr
24 hr
48 hr
3 day
4 day
7 day
10 day

D
0.39
0.58
0.71
0.99
1.29
1.58
1.75
2.05
2.34
2.67
3.06
3.34
3.59
4.25
4.87

I
4.78
3.51
2.84
1.99
1.29
0.79
0.58
0.34
0.19
0.11
0.06
0.04
0.03
0.02
0.02

2 year
D
0.46
0.68
0.83
1.16
1.51
1.85
2.06
2.40
2.74
3.08
3.49
3.81
4.09
4.83
5.50

I
5.59
4.08
3.32
2.33
1.51
0.92
0.68
0.40
0.22
0.12
0.07
0.05
0.04
0.02
0.02

5 year
D
0.57
0.84
1.03
1.45
1.89
2.33
2.60
3.03
3.44
3.81
4.25
4.63
4.96
5.82
6.58

I
6.91
5.08
4.12
2.91
1.89
1.16
0.86
0.50
0.28
0.15
0.08
0.06
0.05
0.03
0.02

10 year
D
0.67
0.98
1.20
1.70
2.23
2.76
3.09
3.61
4.07
4.46
4.94
5.36
5.74
6.69
7.52

I
8.1
5.92
4.82
3.40
2.23
1.38
1.03
0.60
0.33
0.18
0.10
0.07
0.05
0.03
0.03

25 year
D
0.81
1.19
1.45
2.05
2.72
3.39
3.82
4.47
5.01
5.44
5.96
6.43
6.86
7.93
8.86

I
9.76
7.16
5.81
4.11
2.72
1.69
1.27
0.74
0.41
0.22
0.12
0.08
0.07
0.04
0.03

50 year
D
0.92
1.35
1.65
2.34
3.13
3.91
4.42
5.20
5.79
6.26
6.81
7.31
7.78
8.93
9.94

I
11.1
8.13
6.61
4.68
3.13
1.95
1.47
0.86
0.48
0.26
0.14
0.10
0.08
0.05
0.04

100 year
D
1.04
1.52
1.86
2.63
3.55
4.46
5.07
5.98
6.62
7.12
7.71
8.25
8.74
9.98
11.0

I
12.4
9.15
7.44
5.27
3.55
2.23
1.69
0.99
0.55
0.29
0.16
0.11
0.09
0.05
0.04

500 year
D
1.33
1.94
2.37
3.36
4.62
5.88
6.76
8.02
8.79
9.37
10.0
10.6
11.1
12.5
13.8

I
15.9
11.6
9.50
6.73
4.62
2.94
2.25
1.33
0.73
0.39
0.20
0.14
0.11
0.07
0.05

D = Total depth of rainfall for given storm duration (inches)
I = Rainfall intensity for given storm duration (inches/hour)

Table 2B-2.07: Section 6 - East Central Iowa
Rainfall Depth and Intensity for Various Return Periods
Return Period
1 year
Duration
5 min
10 min
15 min
30 min
1 hr
2 hr
3 hr
6 hr
12 hr
24 hr
48 hr
3 day
4 day
7 day
10 day

D
0.38
0.55
0.67
0.95
1.23
1.51
1.68
1.97
2.28
2.60
2.98
3.28
3.53
4.17
4.75

I
4.56
3.33
2.70
1.90
1.23
0.75
0.56
0.32
0.19
0.10
0.06
0.04
0.03
0.02
0.01

2 year
D
0.44
0.64
0.78
1.11
1.44
1.77
1.96
2.30
2.65
3.01
3.43
3.72
3.98
4.67
5.30

I
5.30
3.87
3.14
2.22
1.44
0.88
0.65
0.38
0.22
0.12
0.07
0.05
0.04
0.02
0.02

5 year
D
0.54
0.8
0.97
1.38
1.80
2.22
2.47
2.89
3.31
3.75
4.22
4.51
4.78
5.53
6.24

I
6.56
4.8
3.88
2.76
1.80
1.11
0.82
0.48
0.27
0.15
0.08
0.06
0.04
0.03
0.02

10 year
D
0.63
0.93
1.13
1.61
2.11
2.62
2.93
3.45
3.93
4.42
4.93
5.24
5.50
6.29
7.04

I
7.65
5.58
4.53
3.22
2.11
1.31
0.97
0.57
0.32
0.18
0.10
0.07
0.05
0.03
0.02

25 year
D
0.76
1.11
1.36
1.94
2.58
3.22
3.63
4.3
4.88
5.44
6.01
6.32
6.58
7.39
8.20

I
9.18
6.70
5.45
3.88
2.58
1.61
1.21
0.71
0.40
0.22
0.12
0.08
0.06
0.04
0.03

50 year
D
0.86
1.26
1.54
2.20
2.96
3.71
4.22
5.02
5.68
6.29
6.90
7.22
7.49
8.30
9.12

I
10.3
7.60
6.18
4.40
2.96
1.85
1.40
0.83
0.47
0.26
0.14
0.10
0.07
0.04
0.03

100 year
D
0.97
1.42
1.73
2.47
3.36
4.24
4.85
5.8
6.56
7.22
7.86
8.19
8.46
9.25
10.0

I
11.6
8.54
6.94
4.95
3.36
2.12
1.61
0.96
0.54
0.30
0.16
0.11
0.08
0.05
0.04

500 year
D
1.23
1.80
2.20
3.14
4.37
5.60
6.50
7.87
8.87
9.64
10.3
10.7
10.9
11.6
12.4

I
14.8
10.8
8.81
6.29
4.37
2.80
2.16
1.31
0.73
0.40
0.21
0.14
0.11
0.06
0.05

D = Total depth of rainfall for given storm duration (inches)
I = Rainfall intensity for given storm duration (inches/hour)
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Table 2B-2.08: Section 7 - Southwest Iowa
Rainfall Depth and Intensity for Various Return Periods
Return Period
1 year
Duration
5 min
10 min
15 min
30 min
1 hr
2 hr
3 hr
6 hr
12 hr
24 hr
48 hr
3 day
4 day
7 day
10 day

D
0.38
0.55
0.68
0.97
1.27
1.58
1.76
2.09
2.42
2.76
3.13
3.41
3.67
4.35
4.95

I
4.58
3.33
2.72
1.94
1.27
0.79
0.58
0.34
0.20
0.11
0.06
0.04
0.03
0.02
0.02

2 year
D
0.45
0.66
0.80
1.16
1.52
1.88
2.10
2.46
2.81
3.18
3.60
3.93
4.21
4.94
5.60

I
5.42
3.98
3.22
2.32
1.52
0.94
0.70
0.41
0.23
0.13
0.07
0.05
0.04
0.02
0.02

5 year
D
0.57
0.83
1.02
1.47
1.95
2.43
2.71
3.15
3.56
3.95
4.47
4.87
5.19
5.98
6.74

I
6.88
5.01
4.08
2.95
1.95
1.21
0.90
0.52
0.29
0.16
0.09
0.06
0.05
0.03
0.02

10 year
D
0.67
0.98
1.20
1.75
2.33
2.92
3.28
3.82
4.27
4.7
5.29
5.73
6.08
6.93
7.75

I
8.09
5.92
4.82
3.5
2.33
1.46
1.09
0.63
0.35
0.19
0.11
0.07
0.06
0.04
0.03

25 year
D
0.82
1.20
1.46
2.13
2.90
3.66
4.16
4.87
5.38
5.86
6.55
7.05
7.43
8.35
9.26

I
9.85
7.23
5.87
4.27
2.90
1.83
1.38
0.81
0.44
0.24
0.13
0.09
0.07
0.04
0.03

50 year
D
0.93
1.37
1.67
2.44
3.36
4.29
4.90
5.78
6.36
6.88
7.62
8.16
8.57
9.54
10.5

I
11.2
8.26
6.70
4.88
3.36
2.14
1.63
0.96
0.53
0.28
0.15
0.11
0.08
0.05
0.04

100 year
D
1.05
1.55
1.89
2.76
3.85
4.95
5.71
6.78
7.42
7.99
8.79
9.36
9.79
10.8
11.8

I
12.6
9.31
7.57
5.52
3.85
2.47
1.90
1.13
0.61
0.33
0.18
0.13
0.10
0.06
0.04

500 year
D
1.36
1.99
2.43
3.53
5.11
6.68
7.86
9.49
10.3
11.0
11.9
12.5
12.9
14.0
15.2

I
16.3
11.9
9.72
7.07
5.11
3.34
2.62
1.58
0.86
0.45
0.24
0.17
0.13
0.08
0.06

D = Total depth of rainfall for given storm duration (inches)
I = Rainfall intensity for given storm duration (inches/hour)

Table 2B-2.09: Section 8 - South Central Iowa
Rainfall Depth and Intensity for Various Return Periods
Return Period
1 year
Duration
5 min
10 min
15 min
30 min
1 hr
2 hr
3 hr
6 hr
12 hr
24 hr
48 hr
3 day
4 day
7 day
10 day

D
0.38
0.56
0.69
0.98
1.29
1.62
1.82
2.15
2.44
2.77
3.18
3.47
3.73
4.43
5.07

I
4.64
3.39
2.76
1.96
1.29
0.81
0.60
0.35
0.20
0.11
0.06
0.04
0.03
0.02
0.02

2 year
D
0.45
0.66
0.80
1.15
1.51
1.86
2.08
2.45
2.81
3.20
3.64
3.99
4.29
5.04
5.73

I
5.45
3.98
3.23
2.30
1.51
0.93
0.69
0.40
0.23
0.13
0.07
0.05
0.04
0.03
0.02

5 year
D
0.56
0.83
1.01
1.45
1.88
2.32
2.59
3.05
3.53
3.99
4.49
4.91
5.26
6.09
6.85

I
6.81
4.98
4.05
2.90
1.88
1.16
0.86
0.50
0.29
0.16
0.09
0.06
0.05
0.03
0.02

10 year
D
0.67
0.98
1.19
1.71
2.24
2.76
3.08
3.64
4.21
4.74
5.28
5.75
6.13
7.01
7.84

I
8.05
5.89
4.78
3.43
2.24
1.38
1.02
0.60
0.35
0.19
0.11
0.07
0.06
0.04
0.03

25 year
D
0.81
1.19
1.46
2.10
2.77
3.45
3.88
4.60
5.29
5.90
6.50
7.01
7.43
8.38
9.27

I
9.81
7.19
5.85
4.20
2.77
1.72
1.29
0.76
0.44
0.24
0.13
0.09
0.07
0.04
0.03

50 year
D
0.94
1.38
1.68
2.41
3.23
4.04
4.58
5.45
6.24
6.90
7.54
8.07
8.51
9.49
10.4

I
11.3
8.28
6.72
4.83
3.23
2.02
1.52
0.90
0.52
0.28
0.15
0.11
0.08
0.05
0.04

100 year
D
1.07
1.56
1.91
2.75
3.72
4.69
5.35
6.40
7.28
7.98
8.66
9.21
9.65
10.6
11.6

I
12.8
9.39
7.64
5.50
3.72
2.34
1.78
1.06
0.60
0.33
0.18
0.12
0.10
0.06
0.04

500 year
D
1.39
2.04
2.49
3.59
5.02
6.45
7.49
9.04
10.1
10.8
11.6
12.1
12.6
13.6
14.7

I
16.7
12.2
9.98
7.19
5.02
3.22
2.49
1.50
0.84
0.45
0.24
0.16
0.13
0.08
0.06

D = Total depth of rainfall for given storm duration (inches)
I = Rainfall intensity for given storm duration (inches/hour)
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Table 2B-2.10: Section 9 - Southeast Iowa
Rainfall Depth and Intensity for Various Return Periods
Return Period
1 year
Duration
5 min
10 min
15 min
30 min
1 hr
2 hr
3 hr
6 hr
12 hr
24 hr
48 hr
3 day
4 day
7 day
10 day

D
0.38
0.55
0.68
0.95
1.23
1.51
1.68
1.99
2.31
2.68
3.12
3.41
3.66
4.33
4.95

I
4.57
3.34
2.72
1.9
1.23
0.75
0.56
0.33
0.19
0.11
0.06
0.04
0.03
0.02
0.02

2 year
D
0.44
0.65
0.79
1.11
1.43
1.76
1.96
2.32
2.71
3.12
3.58
3.9
4.16
4.87
5.54

I
5.33
3.9
3.17
2.22
1.43
0.88
0.65
0.38
0.22
0.13
0.07
0.05
0.04
0.02
0.02

5 year
D
0.54
0.80
0.98
1.38
1.78
2.19
2.45
2.91
3.41
3.90
4.39
4.73
5.02
5.79
6.54

I
6.58
4.82
3.93
2.76
1.78
1.09
0.81
0.48
0.28
0.16
0.09
0.06
0.05
0.03
0.02

10 year
D
0.64
0.93
1.14
1.61
2.09
2.58
2.89
3.44
4.03
4.59
5.11
5.47
5.78
6.59
7.38

I
7.68
5.62
4.57
3.22
2.09
1.29
0.96
0.57
0.33
0.19
0.10
0.07
0.06
0.03
0.03

25 year
D
0.76
1.12
1.37
1.94
2.54
3.14
3.54
4.25
4.96
5.62
6.18
6.56
6.88
7.72
8.57

I
9.22
6.76
5.49
3.88
2.54
1.57
1.18
0.70
0.41
0.23
0.12
0.09
0.07
0.04
0.03

50 year
D
0.87
1.27
1.55
2.20
2.90
3.61
4.08
4.92
5.74
6.46
7.06
7.45
7.78
8.63
9.51

I
10.4
7.66
6.23
4.40
2.90
1.80
1.36
0.82
0.47
0.26
0.14
0.10
0.08
0.05
0.03

100 year
D
0.97
1.43
1.74
2.46
3.28
4.10
4.66
5.63
6.56
7.35
7.98
8.39
8.72
9.57
10.4

I
11.7
8.60
6.98
4.93
3.28
2.05
1.55
0.93
0.54
0.30
0.16
0.11
0.09
0.05
0.04

500 year
D
1.24
1.81
2.21
3.12
4.24
5.35
6.15
7.50
8.68
9.64
10.3
10.7
11.0
11.8
12.8

I
14.8
10.8
8.85
6.25
4.24
2.67
2.05
1.25
0.72
0.40
0.21
0.14
0.11
0.07
0.05

D = Total depth of rainfall for given storm duration (inches)
I = Rainfall intensity for given storm duration (inches/hour)

C. References
Perica, et. al. NOAA Atlas 14: Precipitation-Frequency Atlas of the United States, Volume 8 Version
2.0: Midwestern States. U.S. Department of Commerce, National Oceanic and Atmospheric
Administration, & National Weather Service. 2013.
http://www.nws.noaa.gov/oh/hdsc/PF_documents/Atlas14_Volume8.pdf
Huff & Angel. Bulletin 71: Rainfall Frequency Atlas of the Midwest. Midwestern Climate Center,
Illinois State Water Survey. 1992.
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3. Minimum Pipe Size:
a. Storm Sewers: 15 inches in diameter.
b. Subdrains: 6 inches in diameter.
c. Footing Drain Collector Sewers in Public Right-of-way: 8 inches in diameter.
d. Building Storm Sewer Stubs: 4 inches in diameter
4. Velocity within Storm Sewer Pipe:
a. Minimum flow (1/2 full pipe) = 3 fps cleaning velocity
b. Maximum flow (1/2 full pipe) = 15 fps
5. Velocity at Outlet of Pipe: Energy dissipation is required when discharge velocities exceed
those allowed for downstream channel. (See Tables 2F-2.03 and 2F-2.04).
a. With flared end section, maximum of 5 fps.
b. Maximum with flared end section, footing, and rip rap = 10 fps
c. Maximum with energy dissipation device = 15 fps
6. Partially Full Pipe Flow: For convenience, charts for various pipe shapes have been developed
for calculating the hydraulic properties (Table 2D-1.01 and Table 2D-2.01 in Section 2D-2). The
data presented assumes that the friction coefficient, Manning's "n" value, does not vary
throughout the depth.
7. Minimum Storm Sewer and Footing Drain Grades:
a. Storm Sewer Mains: Minimum grade is set by the required minimum velocity for storm
sewers and footing drain sewers - 3 fps for design storm.
b. Cross Runs: Minimum grade of 1%. Desired minimum velocity of 3 fps for design storm.
c. Building Storm Sewer Stubs: Minimum grade of 1%.
d. Subdrains: Minimum grade of 0.5%.
8. Intakes: See Section 2C-3.
9. Manholes: See Section 2C-3.

E. Horizontal Alignment
Sewer will be laid with a straight alignment between structures with the following exception: where
street layouts are such that straight alignments are difficult to maintain without an increased number
of structures, and where the storm sewers are 54 inches in diameter or greater, the sewers may be
curved. The curvature will be factory fabricated pipe bends and should be concentric with the
curvature of the street. The radius of curvature must not be less than 200 feet. The pipe
manufacturer's recommended maximum deflection angle may not be exceeded.
3
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F. Separation of Water Mains from Sewer Mains
The following comply with the Iowa Department of Natural Resources separation requirements.
1. Horizontal Separation of Gravity Sewers from Water Mains: Separate gravity storm sewer
mains from water mains by a horizontal distance of at least 10 feet unless:
 The top of a sewer main is at least 18 inches below the bottom of the water main, and
 The sewer is placed in a separate trench or in the same trench on a bench of undisturbed earth
at a minimum horizontal separation of 3 feet from the water main.
When it is impossible to obtain the required horizontal clearance of 3 feet and a vertical clearance
of 18 inches between sewers and water mains, the sewers must be constructed of water main
materials meeting the requirements of SUDAS Specifications Section 5010, 2.01. However,
provide a linear separation of at least 2 feet.
2. Separation of Sewer Force Mains from Water Mains: Separate storm sewer force mains and
water mains by a horizontal distance of at least 10 feet unless:
 The force main is constructed of water main materials meeting a minimum pressure rating of
150 psi and the requirements of SUDAS Specifications Section 5010, 2.01, and
 The sewer force main is laid at least 4 linear feet from the water main.
3. Separation of Sewer and Water Main Crossovers: Vertical separation of storm sewers
crossing under any water main should be at least 18 inches when measured from the top of the
sewer to the bottom of the water main. If physical conditions prohibit the separation, the sewer
may be placed not closer than 6 inches below a water main or 18 inches above a water main.
Maintain the maximum feasible separation distance in all cases. The sewer and water pipes must
be adequately supported and have watertight joints. Use a low permeability soil for backfill
material within 10 feet of the point of crossing.
Where the storm sewer crosses over or less than 18 inches below a water main, locate one full
length of sewer pipe of water main material or reinforced concrete pipe (RCP) with flexible Oring gasket joints so both joints are as far as possible from the water main.
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D. Valves
1. As a minimum, valves should be located at intersections, such that only one unvalved pipe exists
at the intersection. Valves should be equally spaced, if possible, with spacing no more than 800
feet in residential areas and no more than 400 feet in high density residential, commercial, and
industrial areas. (See Figures 4C-1.02 through 4C-1.04 for valve locations at intersections).
2. Valves should not be located in the sidewalk line or in driveways.
3. All valves should be installed with valve boxes.
4. No valves (except blowoff valves) should be placed at the end of a dead-end main unless required
by a Jurisdiction. A valve should be installed between the existing main and new main when the
main is extended. Intermediate valve locations between the end of a dead-end main and last
valved street intersection may be required by the Jurisdiction to provide required valve spacing.
5. A tapping sleeve and valve should be used when making a perpendicular connection to an
existing main.
6. If the project area has high water pressure, usually exceeding 100 psi, it may be appropriate to
install system pressure relief valves as opposed to individual building controls. The potential for
using a system pressure reducing valve is limited by the interconnected nature of a distribution
system. Check with the Jurisdiction to determine the potential need for use of pressure reducing
valves.

E. Fire Hydrants
1. Hydrants should comply with AWWA C502. The connecting pipe between the supply main and
the hydrants should be a minimum of 6 inches in diameter and be independently valved. Fire
hydrants should not be installed on water mains that do not provide a minimum pressure.
2. Hydrant drains should not be connected to or located within 10 feet of sanitary sewers.
3. Locations of fire hydrants are governed by the rules and regulations of the Iowa DNR and the
local Jurisdiction and by the following principles. Satisfy each principle in the order they are
listed. See Figures 4C-1.02 through 4C-1.04 for typical hydrant locations.
a. Locate fire hydrants within 25 feet of each street intersection, measured from an end of a
street paving return.
Locate fire hydrants outside street paving returns. Avoid conflicts with storm sewers,
intakes, and sidewalks. Whenever possible, locate fire hydrants at the high point of the
intersection.
b. Locate fire hydrants between street intersections to provide spacings of no more than 450 feet
in single family residential districts and no more than 300 feet in all other districts. Coverage
radii for structures as noted below should be checked when determining hydrant placement.
Vary spacings slightly to place fire hydrants on extensions of property lines. When hydrants
are required between intersections, they should be located at the high point of the main for air
release or at a significant low point for flushing on the downhill side of an in-line valve.
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When street curvature or grid patterns places a proposed protected structure at an unusual
distance from the fire hydrant, the coverage radius should not exceed 300 feet in single
family residential districts and 150 feet in all other districts. The Jurisdiction's fire marshall
may have additional private fire protection requirements.
c. On cul-de-sac streets, hydrants should be located at the intersection of the cul-de-sac street
and cross-street and the end of the cul-de-sac.
1) For cul-de-sacs between 300 feet and 500 feet in length, an additional hydrant should be
located at the mid-block.
2) For cul-de-sacs greater than 500 feet in length, hydrants should be placed at near equal
spacings, but not exceeding the spacings described above.
d. Hydrants must be located to provide the required fire flows. ISO evaluates fire hydrant
locations within 1,000 feet of the test location, measured along the streets as fire hose can be
laid, to evaluate the availability of water for fire protection. Hydrant capacity is credited as
shown in the following table:
Hydrant Location
Within 300’ of location
Within 301’ to 600’ of location
Within 601’ to 1,000’ of location

Credited Capacity
1,000 gpm
670 gpm
250 gpm

F. Water Service Stubs
Water service stubs for each building or platted lot should be provided, including corporation stop,
service line, and curb stop (shut-off) with box. Check with the Jurisdiction to determine appropriate
placement location. In no case should the shut-off be in the sidewalk. Avoid locations where
driveway approaches are likely to be constructed in the future.

G. Separation of Water Mains from Sewer Mains
The following comply with the Iowa Department of Natural Resources separation requirements.
1. Horizontal Separation of Gravity Sewers from Water Mains: Separate gravity sewer mains
from water mains by a horizontal distance of at least 10 feet unless:
 the top of a sewer main is at least 18 inches below the bottom of the water main, and
 the sewer is placed in a separate trench or in the same trench on a bench of undisturbed earth
at a minimum horizontal separation of 3 feet from the water main.
When it is impossible to obtain the required horizontal clearance of 3 feet and a vertical clearance
of 18 inches between sewers and water mains, the sewers must be constructed of water main
materials meeting the requirements of SUDAS Specifications Section 5010, 2.01. However,
provide a linear separation of at least 2 feet.
2. Separation of Sewer Force Mains from Water Mains: Separate sewer force mains and water
mains by a horizontal distance of at least 10 feet unless:
 the force main is constructed of water main materials meeting a minimum pressure rating of
150 psi and the requirements of SUDAS Specifications Section 5010, 2.01, and
 the sewer force main is laid at least 4 linear feet from the water main.
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3. Separation of Sewer and Water Main Crossovers: Vertical separation of sanitary and storm
sewers crossing under any water main should be at least 18 inches when measured from the top of
the sewer to the bottom of the water main. If physical conditions prohibit the separation, the
sewer may be placed not closer than 6 inches below a water main or 18 inches above a water
main. Maintain the maximum feasible separation distance in all cases. The sewer and water
pipes must be adequately supported and have watertight joints. Use a low permeability soil for
backfill material within 10 feet of the point of crossing.
Where the sanitary sewer crosses over or less than 18 inches below a water main, locate one full
length of sewer pipe of water main material so both joints are as far as possible from the water
main.
Where the storm sewer crosses over or less than 18 inches below a water main, locate one full
length of sewer pipe of water main material or reinforced concrete pipe (RCP) with flexible Oring gasket joints so both joints are as far as possible from the water main.

H. Surface Water Crossings
Comply with the Recommended Standards for Water Works, 2007 Edition. Surface water crossings,
whether over or under water, present special problems. The reviewing authority should be consulted
before final plans are prepared.
1. Above-water Crossings: Ensure the pipe is adequately supported and anchored; protected from
vandalism, damage, and freezing; and accessible for repair or replacement.
2. Underwater Crossings: Provide a minimum cover of 5 feet over the pipe unless otherwise
specified in the contract documents. When crossing water courses that are greater than 15 feet in
width, provide the following.
a. pipe with flexible, restrained, or welded watertight joints,
b. valves at both ends of water crossings so the section can be isolated for testing or repair;
ensure the valves are easily accessible and not subject to flooding, and
c. permanent taps or other provisions to allow insertion of a small meter to determine leakage
and obtain water samples on each side of the valve closest to the supply source.

I. Air Relief Facilities
1. Air Relief Valves: At high points in water mains where air can accumulate, provisions should be
made to remove the air by means of air relief valves. Automatic air relief valves should not be
used in situations where flooding of the manhole or chamber may occur.
2. Air Relief Valve Piping:
a. Use of manual air relief valves is recommended wherever possible.
b. The open end of an air relief pipe from a manually operated valve should be extended to the
top of the pit and provided with a screened, downward-facing elbow if drainage is provided
for the manhole.
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c. The open end of an air relief pipe from automatic valves should be extended to at least 1 foot
above grade and provided with a screened, downward-facing elbow.
d. Discharge piping from air relief valves should not connect directly to any storm drain, storm
sewer, or sanitary sewer.

J. Valve, Meter, and Blowoff Chambers
Wherever possible, chambers, pits, or manholes containing valves, blowoffs, meters, or other such
appurtenances to a distribution system should not be located in areas subject to flooding or in areas of
high groundwater. Such chambers or pits should drain to the ground surface or to absorption pits
underground. The chambers, pits, and manholes should not connect directly to any storm drain or
sanitary sewer. Blowoffs should not connect directly to any storm drain or sanitary sewer.

K. Thrust Blocks and Restrained Joints
Concrete thrust blocks and restrained joints are used to counteract joint movement at points where
piping changes directions or at dead-ends.
1. Thrust Blocks: Concrete thrust blocks are typically used on pipes 16 inches in diameter or
smaller. Thrust blocks may be used on other pipes independently or in combination with
restrained joints. Table 4C-1.01 assumes a bearing area of thrust blocks based on 1,000 psf soil
pressure and 150 psi water pressure. Where water pressures are higher and/or soil conditions are
poor, the designer should design the correct block size using the equation below Table 4C-1.01.
No bolts should come into contact with the concrete thrust blocks. If necessary, polyethylene
wrap should be wrapped around the pipe, including the bolt circle, before the concrete is placed.
Concrete should have a minimum compressive strength of 4,000 psi at 28 days.
Table 4C-1.01: Thrust Block Minimum Bearing Surface (SF)
Pipe Size
(inches)
4
6
8
10
12
14
16
18
20
24
30
36

Bends
11.25°
1.0
1.0
2.0
3.0
4.0
5.0
7.0
9.0
11.0
15.0
24.0
34.0

22.5°
1.0
2.0
4.0
6.0
8.0
11.0
14.0
17.0
21.0
31.0
47.0
67.0

45°
2.0
4.0
7.0
11.0
16.0
21.0
27.0
34.0
42.0
60.0
92.0
132.0

90°
4.0
8.0
14.0
21.0
29.0
39.0
50.0
63.0
78.0
111.0
171.0
244.0

Tee or
Dead-end
3.0
6.0
10.0
15.0
21.0
28.0
36.0
45.0
55.0
78.0
121.0
173.0

Note: Areas based upon water pressure of 150 psi and allowable soil pressure of 1,000 psf.

Required Area, ft2 = (2) (water pressure, psi)(cross-sectional area of pipe outside diameter, in2)
(sin(angle of bend / 2))/(allowable soil pressure, psf)
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Table 5C-1.01 Footnotes:
1

2
3

4
5
6

7

8

9

10

11

12

13

14

Number of traffic lanes, turn lanes, intersection configuration, etc. should be designed to provide the overall
specified LOS at the design year ADT. Two LOS values are shown for collectors and arterials. The first
indicates the minimum overall LOS for the roadway as a whole; the second is the minimum LOS for individual
movements at intersections.
Width shown is for through lanes and turn lanes.
Bridge width is measured as the clear width between curbs or railings. Minimum bridge width is based upon the
width of the traveled way (lane widths) plus 4 feet clearance on each side; but no less than the curb-face to curbface width of the approaching roadway. Minimum bridge widths do not include medians, turn lanes, parking, or
sidewalks. At least one sidewalk should be extended across the bridge.
See Table 5C-1.02, for acceptable values for width of bridges to remain in place.
Vertical clearance includes a 0.5 foot allowance for future resurfacing.
Object setback does not apply to mailboxes constructed and installed according to US Postal Service regulations,
including breakaway supports.
Values shown are measured from the edge of the traveled way to the back of curb. Curb offset is not required for
turn lanes. On roadways with an anticipated posted speed of 45 mph or greater, mountable curbs are required.
For pavements with gutterline jointing, the curb offset should be equal to or greater than the distance between the
back of curb and longitudinal gutterline joint.
Parking is allowed along one side of local or collector streets unless restricted by the Jurisdiction. Some
jurisdictions allow parking on both sides of the street. When this occurs, each jurisdiction will set their own
standards to allow for proper clearances, including passage of large emergency vehicles. Parking is normally not
allowed along arterial roadways.
For local, low volume residential streets, two free flowing lanes are not required and a 26 foot or 31 foot (back to
back) roadway may be used where parking is allowed on one side or both sides respectively. For higher volume
residential streets, which require two continuously free flowing traffic lanes, a 31 foot or 37 foot roadway should
be used for one sided or two sided parking respectively.
Some minimum roadway widths have been increased to match standard roadway widths. Unless approved by the
Jurisdiction, all two lane roadways must comply with standard widths of 26, 31, 34, or 37 feet.
Median width is measured between the edges of the traveled way of the inside lanes and includes the curb offset
on each side of the median. Values include a left turn lane with a 6 foot raised median as required to
accommodate a pedestrian access route (refer to Chapter 12) through the median (crosswalk cut through). At
locations where a crosswalk does not cut through the median, the widths shown can be reduced by 2 feet to
provide a 4 foot raised median.
It is preferred to select a design speed that is at least 5 mph greater than the anticipated posted speed limit of the
roadway. Selecting a design speed equal to the posted speed limit may also be acceptable and should be
evaluated on a project by project basis, subject to approval of the Engineer.
Values for low design speed (<50 mph) assume no removal of crown (i.e. negative 2% superelevation on outside
of curve). Radii for design speeds of 50 mph or greater are based upon a superelevation rate of 4%. For radii
corresponding to other superelevation rates, refer to the AASHTO’s “Green Book.”
Assumes stopping sight distance with 6 inch object.
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Table 5C-1.02: Acceptable Roadway Elements
Elements Related to Functional Classification
Local

Design Element
General
Design Level-of-Service1
Lane width (single lane) (ft)2
Two-Way Left-Turn Lanes (TWLTL) (ft)
Width of new bridges, (ft)3
Width of bridges to remain in place (ft)4
Vertical clearance (ft)5
Object setback (ft)6
Clear zone (ft)
Urban
Curb offset (ft)7
Parking lane width (ft)
Roadway width with parking9, 11
Roadway width without parking11
Raised median with left-turn lane (ft)12
Cul-de-sac radius (ft)
Rural Sections in Urban Areas
Shoulder Width (ft)
ADT: under 400
ADT: 400 to 1,500
ADT: 1,500 to 2,000
ADT: over 2,000
Foreslope (H:V)13
Backslope (H:V)

Res.

C/I

D
10
N/A

D
11
N/A

Collector
Res.
C/I

Arterial
Res.
C/I

D/E
D/E
D/E
11
11
11
12
12
12
See Footnote 3
22
24
24
26
14.5
14.5
14.5
14.5
1.5
1.5
1.5
1.5
Refer to Tables 5C-1.03, 5C-1.04, and 5C-1.05

20
14.5
1.5

D/E
11
12
26
14.5
1.5

1.58
7.5
26/3110
2610
N/A
45

1.58
7.5
31
26
N/A
45

1.58
7.5
31
26
18
N/A

1.58
9
3411
26
18
N/A

2
10
34
26
18.5
N/A

2
10
34
26
18.5
N/A

2
5
6
8
3:1
3:1

2
5
6
8
3:1
3:1

2
5
6
8
3:1
3:1

2
5
6
8
3:1
3:1

8
8
8
8
4:1
3:1

8
8
8
8
4:1
3:1

50
425
1,835
833
150
84
96

55
495
1,985
1,060
165
114
115

60
570
2,135
1,330
180
151
136

54

66

78

Res. = Residential, C/I = Commercial/Industrial

Elements Related to Design Speed
Design Element
Stopping sight distance (ft)
Passing sight distance (ft)
Min. horizontal curve radius (ft)15
Min. vertical curve length (ft)
Min. rate of vert. curve, Crest (K)16
Min. rate of vert. curve, Sag (K)
Min. rate of vert. curve, Sag (K) based
on driver comfort/overhead lighting17
Minimum gradient (percent)18
Maximum gradient (percent)19
Local
Collector
Arterial

25
155
900
198
50
12
26

30
200
1,090
333
75
19
37

35
250
1,280
510
105
29
49

14

20

27

0.5
0.5
R C/I R C/I
12 10 12 9
12 9 11 9
N/A N/A 9
9

0.5
R C/I
11 9
10 9
8
8

Design Speed, mph14
40
45
305
360
1,470
1,625
762
1,039
120
135
44
61
64
79
35

44

0.5
0.5
0.5
0.5
0.5
R C/I R C/I R C/I R C/I R C/I
11 9 10 8
9
8 N/A N/A N/A N/A
10 9
9
8
8
7 N/A N/A N/A N/A
8
8 N/A 7 N/A 7 N/A 6 N/A 6

R = Residential, C/I = Commercial/Industrial
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Note: For federal-aid projects, proposed design values that do not meet the “Acceptable” table may require design
exceptions. Design exceptions will be considered on a project-by-project basis and must have concurrence of the Iowa
DOT when applicable (Refer to Iowa DOT Instructional Memorandum 3.205). For non-federal aid projects, the designer
should contact the Jurisdiction to determine what level of documentation, if any, is required prior to utilizing design values
that do not meet the “Acceptable” table.
Table 5C-1.02 Footnotes:
1

2
3

4

5

6

7

8

9

10

11

12

13

14

15

16
17
18

19

Number of traffic lanes, turn lanes, intersection configuration, etc. should be designed to provide the specified LOS at
the design year ADT.
Width shown is for through lanes and turn lanes.
Bridge width is measured as the clear width between curbs or railings. Minimum bridge width is based upon the width
of the traveled way (lane widths) plus 3 feet clearance on each side; but no less than the curb-face to curb-face width of
the approaching roadway. Minimum bridge widths do not include medians, turn lanes, parking, or sidewalks. At least
one sidewalk should be extended across the bridge.
The values shown are the clear width across the bridge between curbs or railings. Values are based upon the width of
the traveled way (lane width) and include a 1 foot and 2 foot offset on each side for collectors and arterials respectively.
Values do not include medians, turn lanes, parking, or sidewalks. In no case should the minimum clear width across the
bridge be less than the width of the traveled way of the approach road.
Vertical clearance includes a 0.5 foot allowance for future resurfacing. Vertical clearance of 14.5 feet on arterials is
allowed only if an alternate route with 16 feet of clearance is available.
Object setback does not apply to mailboxes constructed and installed according to US Postal Service regulations,
including breakaway supports.
Values shown are measured from the edge of the traveled way to the back of curb. Curb offset is not required for turn
lanes. On roadways with an anticipated posted speed of 45 mph or greater, mountable curbs are required. For
pavements with gutterline jointing, the curb offset should be equal to or greater than the distance between the back of
curb and longitudinal gutterline joint.
At locations where a 1.5 foot curb offset is used, an alternative intake boxout, with the intake set back a minimum of 6
inches from the curb line, must be used to prevent intake grates from encroaching into the traveled way.
Some jurisdictions allow parking on both sides of the street. When this occurs, each jurisdiction will set their own
standards to allow for proper clearances, including passage of large emergency vehicles.
For low volume residential streets, two free flowing lanes are not required and a 26 foot roadway may be used where
parking is allowed on one side only. For higher volume residential streets, which require two continuously free flowing
traffic lanes, a 31foot roadway should be used.
Some minimum roadway widths have been increased to match standard roadway widths. Unless approved by
Jurisdiction, all two lane roadways must comply with standard widths of 26, 31, 34, or 37 feet.
Median width is measured between the edges of the traveled way of the inside lanes and includes the curb offset on
each side of the median. Values include a left turn lane with a 6 foot raised median as required to accommodate a
pedestrian access route (refer to Chapter 12) through the median (crosswalk cut through). At locations where a
crosswalk does not cut through the median, the widths shown can be reduced by 2 feet to provide a 4 foot raised
median.
The use of 3:1 foreslopes is allowed, as shown, but may require a wider clear zone as slopes steeper than 4:1 are not
considered recoverable by errant vehicles.
It is preferred to select a design speed that is at least 5 mph greater than the anticipated posted speed limit of the
roadway. Selecting a design speed equal to the posted speed limit may also be acceptable and should be evaluated on a
project by project basis, subject to approval of the Engineer
Values for low design speed (<50 mph) assume no removal of crown (i.e. negative 2% superelevation on outside of
curve). Radii for design speeds of 50 mph or greater are based upon a superelevation rate of 6%. For radii
corresponding to other superelevation rates, refer to the AASHTO’s “Green Book.”
Assumes stopping sight distance with 2 foot high object.
Use only if roadway has continuous overhead lighting.
A typical minimum grade is 0.5%, but a grade of 0.4% may be used in isolated areas where the pavement is accurately
crowned and supported on firm subgrade.
Maximum gradient may be steepened by 2% for short distances and for one way downgrades.
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Table 5C-1.03: Preferred Clear Zone Distances for Rural and Urban Roadways
Design Speed
mph

Design Traffic
ADT

Urban
40 or less

All

Rural
40 or less

Rural and Urban
45 to 50

Rural and Urban
55

Rural and Urban
60

Under 750
750 to 1,500
1,500 to 6,000
Over 6,000
Under 750
750 to 1,500
1,500 to 6,000
Over 6,000
Under 750
750 to 1,500
1,500 to 6,000
Over 6,000
Under 750
750 to 1,500
1,500 to 6,000
Over 6,000

Backslope or Parking
Foreslope
3:1
6:1 or flatter
5:1 to 4:1
6:1 or flatter
5:1 to 4:1
In feet from edge of traveled way

3:1

For low-speed urban roadways, refer to Table 5C-1.05.
10
12
14
16
12
16
18
22
14
18
22
24
18
24
30
32

10
14
16
18
14
20
26
28
18
24
30
32
24
32
40
44

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

10
12
14
16
12
16
18
22
12
18
22
24
16
22
26
28

10
12
14
16
10
14
16
20
12
16
18
22
14
18
22
26

10
12
14
16
10
12
14
16
10
12
16
18
12
14
18
22

Source: Adapted from the Roadside Design Guide, 2006

Table 5C-1.04: Acceptable Clear Zone Distances for Rural and Urban Roadways
Design Speed
mph

Design Traffic
ADT

Urban
40 or less

All

Rural
40 or less

Rural and Urban
45 to 50

Rural and Urban
55

Rural and Urban
60

Under 750
750 to 1,500
1,500 to 6,000
Over 6,000
Under 750
750 to 1,500
1,500 to 6,000
Over 6,000
Under 750
750 to 1,500
1,500 to 6,000
Over 6,000
Under 750
750 to 1,500
1,500 to 6,000
Over 6,000

6:1 or flatter

Backslope or Parking
Foreslope
5:1 to 4:1
3:1
6:1 or flatter
5:1 to 4:1
In feet from edge of traveled way

3:1

For low-speed urban roadways, refer to Table 5C-1.05.
7
10
12
14
10
14
16
20
12
16
20
22
16
20
26
30

7
12
14
16
12
16
20
24
14
20
24
26
20
26
32
36

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

7
10
12
14
10
14
16
20
10
16
20
22
14
20
24
26

7
10
12
14
8
12
14
18
10
14
16
20
12
16
18
24

7
10
12
14
8
10
12
14
8
10
14
16
10
12
14
20

Source: Adapted from the Roadside Design Guide, 2006

* Foreslopes steeper than 4:1 are considered traversable, but not recoverable. An errant vehicle can safely travel
across a 3:1 slope, but it is unlikely the driver would recover control of the vehicle before reaching the bottom of
the slope; therefore, fixed objects should not be present on these slopes or at the toe of these slopes.
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D. Vertical Alignment
1. Minimum Grades: Flat and level grades on uncurbed pavements are preferred when the
pavement is adequately crowned to drain the surface laterally. However, with curbed pavements,
longitudinal grades must be provided to facilitate surface drainage. A typical minimum grade is
0.5%, but a grade of 0.4% may be used in isolated areas where the pavement is accurately
crowned and supported on firm subgrade. The minimum allowance grade for bubbles and cul-desacs is 1%. Particular attention should be given to the design of stormwater inlets and their
spacing to keep the spread of water on the traveled way within tolerable limits. Roadside
channels and median swales frequently require grades steeper than the roadway profile for
adequate drainage.
2. Maximum Grades: Grades for urban streets should be as level as practical, consistent with the
surrounding terrain. The maximum design grades specified in Section 5C-1, Table 5C-1.02
should be used infrequently; in most cases grades should be less than the maximum design grade.
Where sidewalks are located adjacent to a roadway, a maximum roadway grade of 5% is
desirable. ADA requirements allow sidewalks adjacent to a roadway to match the running grade
of the roadway, regardless of the resulting grade. However, sidewalk accessibility is greatly
enhanced, especially over long distances, when grades are limited to 5% or less. It is recognized
that meeting limitations will not be possible or practical in many situations; however, an attempt
should be made to limit roadway grades to this level, especially in areas with high levels of
anticipated pedestrian usage.
3. Maximum Grade Changes: Except at intersections, the use of grade breaks, in lieu of vertical
curves, is not encouraged. However, if a grade break is necessary and the algebraic difference in
grade does not exceed 1%, the grade break will be considered by the Engineer.
4. Vertical Curves: Vertical curves should be simple in application and should result in a design
that is safe, comfortable in operation, pleasing in appearance, and adequate for drainage.
The major control for safe operation on crest vertical curves is the provision of ample sight
distances for the design speed. Minimum stopping sight distance should be provided in all cases.
Wherever economically and physically feasible, more liberal stopping sight distances should be
used. Furthermore additional sight distance should be provided at decision points.
a. Crest Vertical Curves: Minimum lengths of crest vertical curves as determined by sight
distance requirements are generally satisfactory from the standpoint of safety, comfort, and
appearance. Figure 5C-2.06 shows the required length of crest vertical curve to provide
stopping sight distance based upon design speed and change in grade.
b. Sag Vertical Curves: Headlight sight distance is generally used as the criteria for
determining the length of sag vertical curves. When a vehicle approaches a sag vertical curve
at night, the portion of highway lighted ahead is dependent on the position of the headlights
and the direction of the light beam. A headlight height of 2 feet and a 1 degree upward
divergence of the light beam from the longitudinal axis of the vehicle is commonly assumed.
For safety purposes, the sag vertical curve should be long enough that the light beam distance
is the same as the stopping sight distance. Figure 5C-2.07 specifies the required sag curve
length to meet the sight distance assumptions made above.
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For both sag and crest vertical curves with a low algebraic difference in grade, sight distance
restrictions may not control the design of the curve. In these cases, rider comfort and curve
appearance are the primary considerations for vertical curve design. Generally, vertical curves
with a minimum length (in feet) equal to three times the design speed (in mph) are acceptable.
If a roadway has continuous lighting, the length of sag vertical curve (L) may be based on
passenger comfort instead of headlight sight distance. Use the following equation for the curve
length:
𝐿=

𝐴𝑉 2
46.5

where A = algebraic difference in grades, %
V = design speed, mph

(Equation 3-51 AASHTO Greenbook, 2011)
Drainage considerations also affect the design of vertical curves where curbs are utilized. Both
crest and sag vertical curves that have a grade change from positive to negative (or vice versa)
contain a level area at some point along the curve. Generally, as long as a grade of 0.30% is
provided within 50 feet of the level area, no drainage problems develop. This criterion
corresponds to a K value of 167 and is indicated by a dashed line in Figures 5C-2.06 and 5C-2.07
below. K values greater than 167 may be utilized, but additional consideration should be given to
drainage in these situations.
K

Lft 
g 2  g1 

where g1 and g2 are in percent

Figure 5C-2.06: Design Controls for Crest Vertical Curves
for Stopping Sight Distance and Open Road Conditions

Source: “Green Book,” Exhibit 3-71, 2004
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General Information for Pavement Preservation
Program
A. Concept
As effective financial resources for management of infrastructure systems continue to decline, it is
necessary to explore different techniques to meet the needs of the public. This is particularly the case
for pavements. One such technique is to develop a program of pavement preservation. Pavement
preservation techniques have been in use for many years, but most transportation agencies have not
developed a complete long-term pavement preservation program that is a part of an overall asset
management program. The implementation of a pavement preservation program focuses on
maximizing the condition and life of a network of pavements while minimizing the network’s lifecycle cost.
The concept of a long-term pavement preservation program is a different approach than has been
done in the past; the biggest difference is preservation focuses on being proactive as opposed to
reactive. The concept of adopting a proactive preservation approach enables agencies to reduce the
frequency of costly, time-consuming rehabilitation and reconstruction projects. It is important to
understand, that pavement preservation activities do not include any structural upgrades to the
pavement. All treatments are non-structural in nature.
The process to establish a long-term pavement preservation program involves data gathering for each
particular pavement section concerning its construction and previous maintenance history, examining
the current condition of the pavement, and then determining the appropriate treatment technique to
preserve and extend the pavement life.
Customer satisfaction is the greatest benefit of a successful pavement preservation program. From
project selection to treatment selection to construction, a good pavement preservation program will
benefit users. Safer roads, faster repairs, and a pavement network in better condition that needs fewer
repairs are the logical outcomes of a preventative maintenance program.
Transitioning from the traditional rehabilitation and reconstruction activities to a greater emphasis on
pavement preservation can be difficult and will require an active educational program. Government
officials and the public must be convinced that it is best to provide for continuation of proactive
activities to maintain a roadway in good condition as opposed to delaying preservation until major
work is required. NCHRP Repot 742 Communicating the Value of Preservation: A Playbook is a
good source of educational program examples.

B. Definitions
Minor Rehabilitation: Non-structural enhancements made to existing pavements to eliminate age
related top-down surface deterioration.
Pavement Preservation: A program employing a network level, long-term strategy that enhances
pavement performance by using an integrated, cost-effective set of practices that extends pavement
life, improves safety, and meets motorist expectations (FHWA, 2005). A pavement preservation
1
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program is achieved through the application of routine maintenance, preventative maintenance, and
minor non-structural rehabilitation.
Preventative Maintenance: A planned strategy of cost effective treatments to an existing roadway
system that preserves the system, retards future deterioration, and maintains or improves the
functional condition of the system without significantly increasing the structural capacity.
(AASHTO, 1997) Preventive maintenance treatments are applied to pavements in good condition
and that have significant remaining service life. Preventative maintenance activities are often
undertaken by contract, although in-house staff can accomplish them as well.
Routine Maintenance: Day-to-day activities that are scheduled by maintenance personnel to
maintain and preserve the condition of the roadways at a satisfactory level of service. Routine
maintenance activities are traditionally completed by in-house forces and not contracted out.

C. Benefits
Preventive maintenance activities are the backbone of a pavement preservation program. Simply
constructing a roadway and allowing it to deteriorate over its design life is not acceptable. Some of
the benefits of a strong preventative maintenance program, besides higher customer satisfaction,
include:
 Better informed decisions
 Improved pavement condition
 Cost savings
 Improved strategies and techniques
 Improved safety
 Extended pavement life
An essential part of the pavement preservation process is utilizing all forms of information about a
pavement section as the appropriate treatment type is selected. Once the history of a pavement
section and the current condition are known, the type of treatment can be selected and the timing of
the treatment can be established.
Through the implementation of a pavement preservation program, pavement conditions stabilize
because pavements in good condition are maintained in good condition longer. Although it is
difficult to prove, especially in the early stages of a pavement preservation program when there are a
number of pavements that require major rehabilitation or reconstruction, many agencies have shown
that the cost to maintain their roadway system is reduced because of less expensive treatments and
extended service lives.
As pavement preservation decisions are being made, agencies are examining different materials and
processes that will improve performance of the treatments. The use of high quality materials and
quality control are increasingly important.
To users, safety is one of the fundamental expectations they have as they travel. Most pavement
preservation treatments will improve the surface characteristics of smoothness and friction. Other
surface defects are also addressed. In addition, pavement preservation treatments are less disruptive
to traffic movements and extend the time when reconstruction with its extensive impact to traffic flow
is needed.
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Pavement Preservation Process
A. Pavement Deterioration
The concept behind pavement preservation is to treat pavements while they are still in good condition
and without serious structural damage. Successive, systematic treatments will extend the service life
and delay the more expensive major reconstruction project. In order to apply the appropriate
preventative maintenance treatment at the optimum time, the history and the current condition of a
pavement section must be evaluated. Preventative maintenance techniques address the pavement
surface condition and do not impact the structural capacity of the pavement. If the structural carrying
capacity is affecting the condition of the roadway, it is probably not a candidate for preventative
maintenance and it is best to program as a reconstruction project. The causes of any pavement
deterioration for various types of pavements must be accurately determined. Typical causes of
deterioration for each pavement type include the following:
1. Flexible Pavements: Flexible pavements, hot mix asphalt, or other bituminous pavements are
affected by traffic, environmental/aging, material problems, and moisture intrusion. These
elements impact the pavement in different ways:
a. Traffic: Traffic can lead to load related distresses, such as rutting or fatigue cracking in the
wheel paths. Fatigue can lead to development of potholes. Also polishing of the surface
leads to friction loss.
b. Environmental/Aging: The environment and aging can lead to oxidation of the asphalt,
block cracking, and raveling. Environmental elements can also cause the development of
thermal cracks, which are seen as regularly spaced transverse cracks.
c. Material Problems: Material problems include bleeding, shoving, stripping, and surface
deformation.
d. Moisture Infiltration: Moisture infiltration can cause further breakdown of existing cracks
and thus increased roughness.
2. Rigid Pavements: For rigid PCC pavements, the general causes of deterioration include traffic
loading, environmental factors, material problems, construction problems, joint deterioration, and
moisture infiltration.
a. Traffic: Traffic can lead to load related distress, such as mid-slab cracking, pumping,
faulting, and corner breaks. Polishing and the subsequent loss of friction is also traffic
related.
b. Environmental and Materials: D-cracking and alkali-silica reactivity (ASR) are material
problems. Freeze-thaw action and poor entrained air can affect joint stability.
c. Construction Problems: Construction quality can cause cracking and surface defects in the
form of map cracking and spalls.
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d. Joint Deterioration: Incompressible materials in the joint from poor joint seal maintenance
can cause joint spalls.
e. Moisture Infiltration: Moisture can lead to further breakdown of cracks and spalls and
increased roughness. It can also contribute to pumping, transverse joint faulting, and corner
breaks.

B. Evaluating Pavement Conditions
Numerous pieces of information need to be examined in order to determine if the pavement section is
a candidate for preventative maintenance and the selection of the type of treatment that best meets
that pavement section’s needs. The extent of the evaluation process will vary depending on the
roadway classification and the type of project. In each case, once the information is compiled,
engineering judgment must be applied to determine the correct treatment to use to address the
distresses exhibited by each section of pavement.
1. Background Data: Obtain data from project files, such as original design parameters,
construction information regarding materials, subgrade/subbase information, current traffic data,
and maintenance activities undertaken on that roadway section. This information can sometimes
be difficult to locate if a good record system has not been established, but as much information as
possible should be compiled. Discussions with agency engineering and maintenance staff
members can potentially fill in gaps in records.
2. Existing Condition: Undertake a visual site inspection to obtain information about the condition
of the pavement. Ascertain information on what types of distress are exhibited by the pavement
section. Note any restrictions such as right-of-way limitations, presences of bridges, drainage
problems, and obstructions.
The specific severity and extent of each type of pavement distress should be examined closely.
Additional field testing such as falling weight deflectometer (FWD), pavement cores, friction
testing, splash and spray, and materials testing may be necessary. The extent of the additional
testing may be dependent on the roadway classification. Much of this information should be
contained in a pavement management system (PMS). The PMS can be in many forms including a
sophisticated computer program, a relatively simple spreadsheet, or notes accumulated by
maintenance personnel.
The Iowa DOT has a program of data collection on all roads in the state and is one source of
pavement condition information. The program in administered by the CTRE program at The
Institute for Transportation at Iowa State University. Information can be accessed at
http://www.ctre.iastate.edu/ipmp/services/. It is necessary to undertake additional effort to
convert the raw data to useable information.
3. Future Projections: It is also important to evaluate any future changes that may be expected for
each roadway section. Changes in adjacent land use or improvements to area roadways could
impact the traffic volume and the vehicle mix of a roadway section. Long-range transportation
planning documents should provide this information. This information is critical to
understanding the service life expectancy of the existing pavement and then the subsequent
preventative maintenance treatments to match that service life.
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Preventative Maintenance Treatment Type
Selection
A. Introduction
Once all of the background, existing pavement condition, and future changes have been determined
for a pavement section, the appropriate preventative maintenance treatment or treatments can be
selected. Professional engineering judgment is critical in order to analyze the available data and
select the most effective treatment. The selection of the most appropriate treatment must also take
into consideration the availability of qualified contractors and the availability of quality materials to
accomplish the work. In some instances, a combination of treatments may be needed to maintain the
pavement in good condition.
In addition to the technical analysis, it is important to complete a financial review that will compare
the various treatment types, their expected service life, and the associated costs. Comparisons can be
made by calculating a simplified annualized cost through dividing the estimated cost of the treatment
by the expected service life of each treatment type.

B. Flexible Pavement Treatment Types
Several traditional preventative maintenance treatments are available for flexible pavements. These
include:
 Crack filling
 Crack sealing
 Full/partial depth patches
 Fog seals
 Slurry seals
 Microsurfacing
 Bituminous seal coats
 Milling
 Thin overlays
The above treatments will be described in greater detail. Additional treatments are available, but
generally involve use of proprietary materials or processes or are not included in this manual. If
appropriate, designers should include some of these other treatments in their analyses. These
treatments are only effective if there are no structural problems with the pavement or the supporting
subbase/subgrade.
1. Crack Filling: Crack filling is a good treatment method for reducing intrusion of moisture
through the pavement slab. It will assist in reducing further crack deterioration, associated
roughness, and rutting. Crack filling will traditionally involve minimal preparation and use of
lower quality bituminous materials. Treatment should occur during cool, dry weather, which will
provide for wider crack widths. Proper cleaning and a dry condition are the key to achieving
good performance and maximizing service life. Cracks should be cleaned to a depth of 3 inches.
Crack filling material is generally an asphalt emulsion since actually sealing of the crack is not
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expected. Crack filling is appropriate for non-working cracks between 1/4 inch and 1 inch wide.
The potential exists for increased roughness and loss of surface friction if the joint is overfilled.
See SUDAS Specifications Section 7040, 3.07.Service life is from 2 to 4 years.
2. Crack Sealing: Crack sealing is effective at reducing moisture intrusion in the pavement as well
as minimizing the amount of incompressible materials in the cracks. It differs from crack filling
in that it is used on working cracks and involves crack routing, substantial crack preparation, and
higher quality sealant material. Crack sealing is appropriate for cracks between 1/4 inch and 3/4
inch wide. Use on longitudinal or transverse cracks with little or no secondary cracking or
raveling at the crack face. Proper crack preparation and cleaning are essential to optimal
performance. Saw or rout cracks to a minimum 3/8 inch width and a depth of 1/2 inch. The
width and depth may be adjusted depending on the sealant to be used. Clean cracks of existing
joint filler material, vegetation, dirt, or other foreign material. See SUDAS Specifications
Section 7040, 3.06. Service life is from 2 to 8 years.
3. Full/Partial Depth Patches: Patches restore a pavement's structural integrity and improve its
ride. Partial depth patches address distress in the upper one-third of the pavement slab. Slab
removal may be accomplished by sawing and jackhammer or by milling. Minimum partial patch
depth is 2 inches and maximum depth is 1/2 of the slab thickness. Prior to placement of patch
material, clean partial depth patch area and ensure it is dry. Cover entire patch area with tack
coat. Lifts should not exceed 3 inches in thickness with the top lift 2 inches or less. Ensure the
final compacted surface is level with or not more than 1/8 inch above the surrounding pavement.
Full depth patches will address various types of more structural distress, such as broken down
thermal cracks. Apply tack coat to all vertical edges. Maximum lift thickness is 3 inches with the
top lift being 2 inches or less. Compact intermediate lifts with a roller or vibratory compactor,
depending on patch size. Compact final lift with steel-wheeled finish roller. Ensure final
compacted surface is level with or not more than 1/8 inch above the surrounding pavement. See
SUDAS Specifications Section 7040, 3.02 and 3.03. Patches are often completed in advance of a
surface treatment. Service life is from 3 to 15 years.
4. Fog Seals: Fog seals are applications of diluted emulsion without a cover aggregate and are used
to seal the pavement, inhibit raveling, and slightly enrich hardened or oxidized asphalt.
Application rates vary from 0.05 to 0.10 gallons per square yard. If necessary, vegetation control
should be completed in advance of the treatment. Ensure pavement is clean and dry prior to
application. See Section 5K-4 for additional information. Fog seals can have a negative effect on
friction and stripping in susceptible asphalts. Service life is from 1 to 3 years.
5. Slurry Seals: Slurry seals are effective at sealing low-severity cracks, waterproofing the
pavement, and restoring friction. Slurry seals also address raveling, oxidation, and hardening of
asphalt. They are a mixture of crushed, well-graded aggregate, a mineral filler, and asphalt
emulsion that is spread across the full width of the pavement or it can be used as a strip treatment
for low areas and cracks. Thickness is generally less than 1/2 inch. The slurry is basically placed
one aggregate layer thick. Allow a minimum of 7 days cure time before applying permanent
pavement markings. See Section 5K-4 and SUDAS Specifications Section 7070. Service life is 3
to 6 years.
6. Microsurfacing: Microsurfacing corrects or inhibits raveling and oxidation of the pavement,
improves surface friction, reduces moisture infiltration, addresses low to medium severity
bleeding, and can be used to fill surface irregularities and ruts up to 1 1/4 inch deep.
Microsurfacing materials are similar to slurry seals except that microsurfacing uses latex
modified asphalts versus an emulsified asphalt. Application of the microsurfacing is by
specialized equipment using an augured screed. Microsurfacing typically breaks within a few
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minutes of placement and can carry traffic after about an hour. See Section 5K-4. Service life is
4 to 7 years.
7. Bituminous Seals Coats: Seal coats, also sometimes known as chip seals, are effective at
improving surface friction, inhibiting raveling, correcting minor roughness and bleeding, and
sealing the pavement surface. Bituminous seal coats are also used to address longitudinal,
transverse, and block cracking, as well as sealing medium severity fatigue cracks. Seal coats can
be applied in multiple layers to address more serious problems. Asphalt emulsion is applied
directly to the pavement surface and is followed by the application of aggregate chips that are
immediately rolled to embed them into the emulsion. Application rates depend upon the
aggregate gradation and maximum size. Loose chips may be a problem on higher speed
roadways. Fog seals may be used in conjunction with seal coats to provide a greater degree of
binding for the aggregates. See Section 5K-4 and SUDAS Specifications Section 7060. Single
layer service life is 4 to 6 years.
8. Milling: Milling is used to reduce pavement irregularities and to produce a uniform surface.
Milling should be considered if rutting is at a level of 1/4 inch or more. Milling is used in
conjunction with other surface treatments, such as slurry seals and microsurfacing in addition to
thin asphalt overlays, and is not suggested to be used as a final stand-alone treatment. It can be
used to restore proper grades and pavement cross-slopes. For best results, the milling depth
should match the lift thickness of the exiting pavement. See Section 5K-4 and SUDAS
Specifications Section 7040, 3.05.
9. Thin Overlays: Thin overlays are placed in a single lift less than 1 1/2 inches thick. The overlay
is expected to improve rideability, surface friction, profile, crown, and cross slope. In addition,
specific distress types of low severity cracking, raveling, roughness, low severity bleeding, and
low severity block cracking are improved. Thin overlays dissipate heat rapidly and rely on timely
compaction to be successful. Dense-graded, open-graded, and stone-matrix mixes may be used.
See SUDAS Specifications Section 7020. Service life is 7 to 10 years.

C. Rigid Pavement Treatment Types
Several preventative maintenance treatment types are available to address pavement distresses in PCC
pavements. These include:
 Crack sealing
 Joint resealing
 Partial depth patches
 Full depth patches
 Dowel bar retrofit
 Diamond grinding
 Pavement undersealing/stabilization
 Pavement slab jacking
 Concrete overlays
These are the traditional preventative maintenance treatment types. Other less frequently used
treatments are available to address specific distress needs.
1. Crack Sealing: Crack sealing is accomplished to reduce moisture intrusion and retard the rate of
deterioration of the cracks. It is accomplished by thorough preparation and placement of high
quality materials. It is used on random transverse and longitudinal cracks of low to medium
severity where the crack width is less than 1/2 inch. Proper preparation of the crack and
placement of the sealing material are critical for attainment of the expected 4 to 8 year service
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life. The sealant material is critical to the success of the operation. Thermoplastic (rubberized
asphalt) and thermosetting (silicone) sealants are the usual materials. The crack should be routed
to 3/8 inch wide and 1/2 inch deep. The crack should be thoroughly cleaned and dried prior to
application of the sealant. Refacing the sides of the crack with sandblasting is recommended.
See SUDAS Specifications Section 7040, 3.06.
2. Joint Resealing: Joint resealing is important to minimize moisture in the joint and the
subgrade/subbase, in addition to minimizing the intrusion of incompressible materials into the
joint. Proper resealing of joints will reduce faulting, pumping, and spalling. Removal of the old
sealant material and cleaning of the joint prior to resealing are critical. Removal of the old joint
material can be accomplished by using a rectangular joint plow, diamond saw, or high-pressure
water blast. Following refacing of the joint with a diamond bladed saw, the joint should be
cleaned with high pressure air or water. Immediately prior to sealant application, the joint should
be blown again with high pressure air to remove any sand, dust, or other incompressible that may
remain in the joint. The joint must be dry and clean as joint sealant material is applied. See
SUDAS Specifications Section 7040, 3.06. Service life is 4 to 8 years.
3. Partial Depth Patches: Partial depth patches are used to address spalling and surface scaling, as
well as other problems in the top one-third of the pavement slab. Repair materials are selected
based on available curing time, ambient temperature, size and depth of the repair, and cost. The
materials are generally classified as cementitious, polymers, or bituminous. Rapid cure and high
strength proprietary products are also available. It is critical to identify the limits of the
weakened concrete so the patch can connect to sound concrete. The actual extent of the
deterioration is often greater than what is visible at the surface. The removal area should extend a
minimum of 3 inches beyond the deteriorated area in all directions. The patch area can be
prepared by chipping with a lightweight jackhammer, milling with a carbon tipped milling
machine, and sawing the edges of the patch and removal with a lightweight jackhammer. The
patch area should be square or rectangular in shape and in line with existing joint patterns. The
repair area must be swept, sandblasted, and air blasted to ensure a clean, dry patch area.
Sandblasting is very effective at removing any dirt, oil, thin layers of unsound concrete, and
laitance. Bonding agents are generally required for the patch materials. Sand-cements grouts
consisting of one part sand and one part Type III cement with sufficient water to create a thick,
creamy consistency have proven successful. Epoxy bonding agents can also be used with PCC
and proprietary patching materials. Compressible joint materials must be used against the
adjoining slab or to extend an existing joint through the patch area. The compressible material
should extend 1 inch below and 3 inches beyond the repair boundaries. It may be possible to saw
the joint through the patch, but timing is very critical. Since partial depth patches have large
surface areas compared to their volume, it is very important to apply a curing compound as soon
as the water has evaporated from the surface. The curing compound should be applied at 1.5 to 2
times the normal rate. The final step is resealing of the joint. See SUDAS Specifications Section
7040, 3.03. Service life of a well done partial depth patch is 5 to 15 years.
4. Full Depth Patches: Typical PCC pavement distresses that can be addressed by full depth
repairs include transverse cracking, corner breaks, deteriorated joints, and blowups. Full depth
repairs are an effective means for restoring the rideability and structural integrity of deteriorated
PCC pavements. Long lasting full depth repairs are dependent upon selecting appropriate
locations, effective load transfer design, and correct construction procedures, including finishing,
texturing, and curing the patch. If the pavement exhibits a materials related deficiency, such as
D-cracking, the service life of the patch will be short. Sizing the patch is critical to its success.
Distressed areas should be identified and marked. Extent of the patch area may have to be
adjusted if a period of time passes between initial identification and actual work activity. It may
be necessary to do coring and deflection studies to identify the extent of deterioration below the
slab surface. Full depth patches should be a minimum of 6 feet long and a full lane wide. All
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joints through or adjacent to full depth patches must be re-established. Connect patches to make
one large patch if the patches are 8 to 10 feet from each other in a single lane. The load transfer
technique used in the patch should match the load transfer technique in the existing slab. Full
depth repairs could be used in conjunction with diamond grinding to correct any roughness
problems. See SUDAS Specifications Section 7040, 3.02. Service life is expected to be from 10
to 15 years.
5. Dowel Bar Retrofit: Dowel bar retrofit (DBR) is a method of load transfer restoration. It is
used on non-doweled plain jointed concrete pavements. A successful dowel bar retrofit project
will enhance pavement performance by reducing pumping, faulting, and corner breaks.
Pavements with structurally adequate slab thickness, but exhibiting significant loss of load
transfer due to poor aggregate interlock or base/subbase/subgrade erosion, are good candidates
for DBR. It will also retard deterioration of transverse joints and cracks. Typical design includes
three or four dowels inserted into the pavement at joints in each wheel path. The size of the
dowel bar varies from 1 inch to 1 1/2 inches in diameter according to the slab thickness. See
SUDAS Figure 7010.101. The slots are generally 3 feet long, centered on the joint or crack. The
slot must be long enough to allow the dowel to lie flat in the slot without hitting the curve of the
saw cut. The width of the slot should be 2.5 inches and the depth sufficient to position the center
of the dowel at the mid-depth of the slab. The slot must be parallel to the centerline of the
pavement slab so the dowels do not lock up pavement movements. The dowel assembly will
have end caps to facilitate movement and a compressible insert to form the joint across the slot.
The slot filler materials are the critical element to a successful installation. Desirable properties
include little or no shrinkage, similar coefficient of thermal expansion as the existing concrete,
good bond strength, and the ability to gain strength rapidly. Concrete with Type III cement, sand,
and 3/8 inch maximum sized aggregate can be used or there are proprietary products available.
Dowel bar retrofit projects often include following up with diamond grinding. All transverse
joints should be re-established by sawing over the joint and through the fill board. The joint
should then be prepared and sealed. Dowel bar retrofit projects will allow the original service
life of the pavement to be restored.
6. Diamond Grinding: Diamond grinding is the removal of a thin layer of pavement surface using
closely spaced diamond saw blades. It is used to improve ride quality by eliminating joint and
crack faulting. In addition, surface friction, transverse cross slope, and tire/pavement noise are
improved. It does not address structural problems or material related distress. Structural
problems, such as pumping, corner breaks, and working transverse cracks, must be addressed
before grinding. If joint/crack faulting exceeds 1/4 inch, the project may not be a candidate for
diamond grinding. The blade spacing and width of groove are dependent on the hardness of the
aggregate. As the aggregates get softer, the width of the land area and groove get larger. The
depth of cut should be set so that 95% of the area is ground. The surface distresses will redevelop
if the root cause of the distress is not corrected prior to diamond grinding. Thus, it may be
necessary to complete full and partial depth patches, load transfer restoration, and slab
stabilization prior to grinding. See SUDAS Specifications Section 7040, 3.04. Service life
varies from 5 to 15 years, depending on the hardness of the aggregates and the level of structural
distress correction completed prior to grinding.
7. Pavement Undersealing/Stabilization: Slab stabilization is pressure insertion of a flowable
material to restore support beneath PCC slabs. It fills existing voids but does not lift the slab.
Pavement stabilization restores pavement support, reduces pavement deflections, and reduces
progression of pumping, faulting, and corner breaks. Slab stabilization must be completed prior
to significant pavement damage. The main issue with slab stabilization is identifying where the
voids are located and the extent of the voids. Distress surveys and deflection testing are
necessary. Deflections may be measured using a FWD or by using a loaded truck with gauges
placed at the corners of the slab. Other methods, such as ground penetrating radar or
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thermography, are also available. Pozzolan-cement grout and polyurethane are the most common
materials used for slab stabilization. Other proprietary products are available. It is important to
only apply the material at locations where voids exist. If it is placed in areas without voids, the
material can induce pressure points and actually increase the pavement deterioration. Once the
area of the void is determined, the grout insertion holes can be drilled. Holes should be placed as
far as possible from cracks and joints. Holes should be placed close enough to achieve flow from
one insertion hole to another. Service life is from 5 to 10 years, depending on the level of truck
traffic.
8. Pavement Slab Jacking: Slab jacking consists of the pressure insertion of a grout or
polyurethane material beneath the PCC slab as a means of raising the slab to a smoother profile.
Slab jacking is normally used to correct localized settlement areas, such as over culverts or at
bridge approaches. It should not be used to correct faulted joints. Grout insertion holes should be
a minimum of 12 inches from a transverse joint or the edge of the slab. Holes should be spaced 6
feet or less center-to-center. It is critical to monitor the amount of lift performed at each location.
The slab should not be lifted more than 1/4 inch at a time so that excessive stresses are prevented
and slab cracking minimized. Uniform positioning of the grout holes is also important. Work
should start from the lowest point of the section being raised and proceed out to the edges of the
settled area in a repeating pattern. Materials for slab jacking are typically stiffer than those used
for slab stabilization. Cement grout and polyurethanes are typically used.
9. Overlay: Concrete overlays exist for all types of pavements, including concrete, asphalt, and
composite. Thickness for preservation projects are generally between 3 to 4 inches. Similar to
other concrete pavements, overlays require uniform support and effective management of
movement. The overlay type can be bonded or unbonded. Bonded overlays are used to eliminate
surface distresses when the existing pavement is in good structural conditions. Bonded overlays
utilize the existing pavement as an integral part of the new monolithic system and thus thorough
surface preparation is critical. Unbonded overlays are essentially a new pavement over a
stabilized base (the old pavement). A bond breaker, such as a thin asphalt layer or a layer of nonwoven geotextile, is needed between the existing pavement and the overlay. Typically, overlays
are constructed using standard concrete mixes and standard construction techniques. Fibers may
be added to the concrete mix for additional strength. Joints in bonded concrete overlays must
match those in the existing pavement. Service life of concrete overlays is 15 to 20 years. Visit
the National Concrete Pavement Technology Center's website (www.cptechcenter.org) for more
publications on concrete overlays.
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Thin Maintenance Surfaces
A. General
Seal coats, slurry seals, microsurfacing, and fog seals are termed thin maintenance surfaces or TMS.
These thin maintenance surfaces can be a cost effective approach to maintaining flexible pavements.
Studies have shown that agencies can maintain a city street or county road network in better condition
at lower costs through the use of TMS. Project selection, treatment selection, and timing are critical
to the use of TMS.
Since TMS do not involve increasing the structural carrying capacity of a street, it is vitally important
to apply the appropriate treatment prior to the start of pavement deterioration. Pavement condition,
traffic volumes, materials availability, roadway classification, and local preference must be evaluated
before determining the type of TMS to use. General uses for TMS are noted in the following table:
Criteria
Traffic Volume:
Low (< 2,000 vpd)
Medium (2,000 to 5,000 vpd)
High (> 5,000 vpd)
Bleeding
Rutting
Raveling
Cracking
Slight
Moderate
Low Friction
Snowplow Damage

Seal Coat

Slurry Seal

Microsurfacing

Recommended
Marginal
Not Recommended
Recommended
Not Recommended
Recommended

Recommended
Marginal
Not Recommended
Recommended
Recommended
Recommended

Recommended
Recommended
Recommended
Recommended
Recommended
Recommended

Recommended
Recommended
May improve
Most susceptible

Recommended
Not Recommended
May Improve
Moderately susceptible

Recommended
Not Recommended
May Improve
Least susceptible

Source: Jahren, 2003

Design of these TMS treatments must take into account the type of pavement distress that is being
addressed with the proposed project. It may be necessary to complete crack filling, patching, or other
maintenance activities prior to implementing the TMS.

B. Seal Coat
A seal coat is a single layer of asphalt binder that is covered by embedded aggregate with its primary
purpose to seal fine cracks in the underlying pavement and retard water intrusion into the pavement
and subgrade/subbase. The aggregate protects the asphalt binder layer and provides macrotexture for
improved skid resistance. Seal coating is also a cost effective way to address bleeding and raveling.
Most often, the asphalt binder is an emulsion. Cutback asphalts may be used as well. Emulsified
asphalt is a mixture of liquid asphalt and water. A cutback is a mixture of liquid asphalt and a
distillate, such as kerosene or fuel oil. The aggregates are typically less than 1/2 inch in size.
One of the most critical factors in the design is to determine the quantities of asphalt binder and
aggregate. The goal should be to have the single layer of stone 70% into the asphalt binder layer with
1
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little or no stones to clean up. In order to attain that goal, the designer must take into account the
traffic volume; the absorption of the binder into the cover aggregate; the texture of the existing
pavement; and size, shape, and gradation of the aggregate. Seal coat projects have an expected life
span of 4 to 6 years.
Seal coating is recommended for low and medium volume roadways with low speeds due to the
increased chance for insurance claims for vehicle damage from the loose rock as traffic volumes and
speed increases. In addition, the impact to the public is compounded on high volume roadways due to
the time the facility is out of service, generally 24 hours. As traffic volumes increase, it becomes
more critical to include very high quality, durable aggregates in the mix design.
Selection of the asphalt binder is important to the success of the project. Although cutback asphalts
can be used, their use has rapidly declined over the years due to the costly and harmful solvents used.
Typically, asphalt emulsions are used. They are made up of asphalt cement, water, and an
emulsifying agent (surfactant). The asphalt cement is typically in the same range as is used for hot
mix production and makes up about 2/3 of the volume of the binder. Water provides the medium to
keep the asphalt in suspension. The surfactant (usually soap) causes the asphalt particles to form tiny
droplets that remain in suspension in the water, and it determines the electrical charge of the
emulsion. It is important that the emulsion and the aggregate have opposite electrical charges in order
to maximize the bond between the emulsion and the aggregate. Since most aggregates have a
negative charge, emulsions such as CRS-2P with a positive (cationic) charge are used.
Cover aggregate should be clean and dust free to maximize adherence. A uniform gradation of hard,
durable aggregate will increase the resistance to impact from traffic and snowplows. Aggregate
application needs to follow binder application very closely. The cover aggregate should be applied so
it is only one layer thick. Excess aggregate increases the chance for dislodging properly embedded
aggregate during the cleanup operation, as well as increasing the potential for vehicle damage. The
aggregate may be gravel, crushed stone, or a mixture. Cubical shaped aggregate is preferable to flat
aggregate. Flat and elongated aggregates can be susceptible to bleeding due to traffic causing the flat
chips to lie on their flattest side. If flat aggregate is used and the binder is applied too thick, the
pavement will bleed; if it is too thin, the pavement will ravel. Angular aggregate is preferable to
round aggregate because angular aggregate chips tend to lock together.
One of the problems with seal coats is the generation of dust from the aggregate. One way to address
the dust problem is to pre-coat the aggregate. Pre-coating involves applying either a film of paving
grade asphalt or a specially formulated pre-coating bitumen to the aggregate. The use of pre-coated
aggregate improves aggregate bonding properties, as well as reducing dust. It also shortens the
required curing time and vehicle damage from loose aggregate. Fog seals may also be used to
address dust problems and to cover the “gravel road” appearance of seal coat. Fog seals are generally
a 50-50 mix of emulsion and water. It is important to recognize that skid resistance may be
compromised with the use of fog seals.
Many design tools are available. One of the most often used is the Minnesota Seal Coat Handbook.
It can be found at: http://www.mrr.dot.state.mn.us/research/pdf/200634.pdf. Another source is the
Thin Maintenance Surfaces Manual developed by the Institute for Transportation at Iowa State
University. It can be found at: http://www.intrans.iastate.edu/publications/_documents/handbooksmanuals/thin-maintenance-surfaces/thin_maint_surf.pdf.
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C. Slurry Seal
Slurry seal is a mixture of emulsified asphalt oil, aggregates, water, and additives. It is pre-mixed and
placed as a slurry onto the pavement. Slurry seals are commonly recommended for use on low and
medium volume roadways. They are used to treat low to medium levels of raveling, oxidation, and
rutting. Applications of slurry seals will improve skid resistance. Slurry seals are often described as
the most economical, versatile TMS for low to medium volume roadways.
Aggregates commonly used for slurry seal applications consist of a combination of crushed stone and
additives, such as Portland cement, lime, and aluminum sulfate. The additives are used to modify
curing time. Aluminum sulfate retards curing time and Portland cement and lime shortens curing
time. The aggregate gradations are described as fine and coarse. Coarse gradations have greater
stability and are preferred for rut filling and scratch (bottom) courses. The additives make up less
than 2% of the mixture and the aggregates are about 75% to 80%. Higher quality aggregates such as
granite and quartzite will provide for a more durable application of slurry seal. Smaller aggregate
gradations are used for maximum crack sealing, while coarse gradations are used when the project
goal is to improve skid resistance.
The asphalt binder is an asphalt emulsion. The usual grades are CSS-1h or SS-1h, which are cationic
and anionic slow setting emulsions, respectively. The emulsion is formulated with relatively stiff
base asphalt (the suffix h = hard) for use in warm climates. The emulsion will make up about 7% to
14% of the mixture. Water is the remaining element of the mixture.
Temperature and humidity are critical to the cure time of the slurry seal. Temperatures must be 50°F
and rising before application can begin. Slurry seals should not be placed at night. Slurry seals can
be used to address slight rutting distress as well as to fill open joints by a strip treatment.
Mix design is generally completed by a laboratory certified by the International Slurry Seal
Association (ISSA). Compatibility of the emulsion, aggregates, water mineral filler additives, and
any other elements needs to be checked using materials that will be incorporated into the project.

D. Microsurfacing
Microsurfacing is a mixture of polymer-modified asphalt emulsion, graded aggregates, mineral filler,
water, and other additives. It is mixed in a pug mill and evenly spread over the pavement. It is used
to address oxidation, raveling, rutting, and skid resistance problems. Microsurfacing can be applied
to higher speed, higher volume roadways than slurry seals and it can be used on both asphalt and
concrete roadways. It can be placed at a thickness that is two or three times the size of the largest
aggregate; however, trying to lay it too thick may result in rippling, displacement, and segregation.
Multiple lifts are used if thicker application rates are needed.
Microsurfacing differs from slurry sealing in four main areas. They are:
 Microsurfacing can be placed in layers thicker than a single aggregate size.
 Microsurfacing always contains polymer modifiers.
 It cures through a chemical reaction versus evaporation.
 Higher quality aggregates are used.
Microsurfacing can also be accomplished at night to potentially minimize traffic impacts. If
specifically designed for rapid opening, a microsurfacing project may be returned to traffic in as little
as 1 hour.
Design of the microsurfacing mix is generally included in the contract to be completed by the
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contractor and/or the emulsion supplier. It is critical that all elements of the mix be compatible with
each other in order to develop a mix that will address the project conditions. Publication A143 from
the ISSA is used as a guide for development of the mix design.
Generally, a single emulsion that works for the climatic conditions and traffic volumes is selected.
Cationic emulsions, such as CSS-1h, are typically used, but CQS-1h can be used if it is important to
minimize traffic delays due to construction activities. Polymers are added to the emulsions to reduce
thermal susceptibility, improve thermal crack resistance, and improve aggregate retention.
Aggregates must be high quality with fractured faces to form higher bonds with the emulsions.
Freshly crushed aggregates, as opposed to weathered aggregates, have a higher electrical charge and
improve the bond as well. Washing the aggregate to remove clay, silt, and dust is important to ensure
proper cohesion.
Mineral fillers are used to aid in the mixing process and spreading of the mixture. Typical mineral
fillers are Portland cement, hydrated lime, fly ash, kiln dust, limestone dust, and baghouse fines.
Additives may also be included in the mix. Aluminum sulfate, aluminum chloride, and borax are
typically used. These additives allow the contractor to control breaking and curing times.
Properly designed and applied microsurfacing projects have a service life of up to 7 years.

E. Fog Seal
A fog seal is an application of diluted asphalt emulsion without a cover aggregate. It is used to seal
and enrich the asphalt surface, seal minor cracks, and provide shoulder delineation. Fog seals are
used on low and high volume roads. Its primary use on high volume roads has been to prevent
raveling of open-graded friction courses in addition to delineating between the mainline and shoulder.
A fog seal is designed to coat, protect, and/or rejuvenate the existing asphalt binder. Fog seal use on
mainline pavements should generally be restricted to only those locations having an open surface
texture. This includes chip seals, heavily aged dense graded pavements, and open graded pavements.
The fog seal emulsion must fill the voids in the surface of the pavement. A slow setting emulsion
such as CSS-1 or SS-1, diluted to one part asphalt emulsion to four parts water is used. Emulsions
that are not correctly diluted may not properly penetrate the surface voids and a slippery surface may
be the result.
Before placing the fog seal, the pavement must be dry and clean and all pavement repairs
accomplished. The diluted asphalt emulsion should be applied at 0.12 gallons per square yard.
Success of application is impacted by temperature so summertime application is required. Generally,
no application past August 31 is allowed. Pavement and air temperatures must be greater than 60°F
to apply the fog seal.
The service life of a fog seal is fairly short, ranging from 1 to 2 years.
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2. In-situ Hydraulic Conductivity Testing: Construction operations might significantly alter the
material properties from what are tested in the laboratory. Hence, in-situ hydraulic conductivity
testing provides better insights to evaluate the performance of pavement subbases. Although a
variety of approaches to determine the field permeability have been documented (Moulton and
Seals 1979), virtually no in-situ testing is being conducted as part of the construction practice to
verify the hydraulic conductivity of granular subbase layers; yet the impact of drainage on design
calculations and long-term performance is well documented. This lack of field permeability
measurement provides little confidence that assumed design values are representative of the
actual field conditions and does not address the fact that permeability is one of the most highly
variable parameters in geotechnical engineering practice. Some of the factors that contribute to
the high level of variability include inherent variations in the material gradation and morphology;
segregation caused from construction activities to deposit and spread the aggregate; and particle
breakdown from compaction and construction traffic (White et al. 2004).
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Section 7B-1 - Regulatory Requirements

runoff (silt fence, filter socks, diversion structures, sediment traps, check dams, slope
drains, level spreaders, inlet protection, rip rap, sediment basins, etc.).
For sites with more than 10 acres disturbed at one time, which drain to a common
location, a sediment basin providing 3,600 cubic feet of storage per acre drained is
required where attainable. When sediment basins of the size required are not
attainable, other methods of sediment control that provide an equivalent level of
protection are required.
For disturbed drainage areas smaller than 10 acres, a sediment basin or sediment
control along the sideslope and downslope boundaries of the construction area is
required. The sediment basin should provide 3,600 cubic feet of storage per acre
drained.
Unless infeasible, the following measures should be implemented at all sites: utilize
outlet structures that withdraw water from the surface when discharging from basins,
provide and maintain natural buffers around surface waters, direct stormwater to
vegetated areas to increase sediment removal and maximize stormwater infiltration,
and minimize soil compaction.
Topsoil should be preserved at all construction sites unless land use precludes the
practice. The requirement to preserve the topsoil will be met only after soil
disturbing activities have been completed and final stabilization achieved for the
permitted activity.
o The minimum topsoil thickness must be equal to or greater than 4 inches
(including soil contained in sod):
 On all areas of the site where the surface of the ground disturbed for the
permitted construction activities is exposed and not covered by concrete,
asphalt, gravel, or other such material, and
 Where 4 inches or more of topsoil existed prior to the commencement of soil
disturbing activities that are allowed under the current permit authorization
for the site.
o On areas where less than 4 inches of topsoil existed prior the commencement of
soil disturbing activities that are allowed under the current permit authorization
for the site, the minimum depth of topsoil after soil disturbing activities have
been completed and final stabilization achieved for the permitted activity should
be equal to or greater than the depth of topsoil that existed prior to the
commencement of soil disturbing activities that are allowed under the current
permit authorization for the site.
Measure the final topsoil depth after the soil has been compacted in a fashion
generally considered adequate for an established lawn and so that the expected
settling that will occur after measurement will be minimal and includes the soil
contained in any sod that has been placed on the site. Ensure the type of topsoil at
the site after soil disturbing activities have been completed and final stabilization
achieved for the permitted activity is similar to what exists or existed in the general
area of the site.
For construction activity that is part of a larger common plan of development, such as
a housing or commercial development project, in which a new owner agrees in
writing to be solely responsible for compliance with the provisions of this permit for
the property that has been transferred or in which the new owner has obtained
authorization under this permit for a lot or lots (as specified in subrule 567-64.6(6) of
the Iowa Administrative Code), the topsoil preservation requirements described
above must be met no later than at the time the lot or lots have reached final
stabilization as described in this permit.
For sites where less than 4 inches of topsoil is to be in place after soil disturbing
activities have been completed and final stabilization achieved for the permitted
activity, a soil survey conducted by properly qualified personnel who regularly
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conduct soil surveys as part of their normal job duties must be conducted prior to
commencement of soil disturbing activities that are allowed under the current permit
authorization for the site. The results of the soil survey should become part of the
SWPPP and should indicate the depth of topsoil at a suitable number of points on the
site commensurate with standard engineering practices established for the size of the
site.
 In residential and commercial developments, a plat is considered a project. For other
large areas that have been authorized for multiple construction sites, including those
to be started at a future date such as those located at industrial facilities, military
installations, and universities, a new construction project not yet surveyed and platted
out is considered a project. This stipulation is intended to be interpreted as requiring
the topsoil preservation requirements on development plats and construction
activities on other extended areas that may have several construction projects allowed
under the same authorization to be implemented on those projects not yet surveyed
and platted out prior to October 1, 2012, even if other plats and construction activities
in the same development or other extended area were authorized prior to October 1,
2012.
4) Stormwater Management:
 Describe the features that will be installed during construction to control pollutants in
stormwater after construction operations are completed.
 Pollutant removal features may include detention/retention ponds, vegetated swales,
and infiltration practices.
 Post-construction erosion control features may include channel protection/lining and
velocity dissipation at outlets.
5) Other Controls:
 Note in the SWPPP that any waste materials from the site must be properly disposed
of.
 Describe practices for preventing hazardous materials that are stored on the site from
contaminating stormwater.
 Describe a method to limit the off-site tracking of sediment by vehicles.
 Define construction boundaries to limit the disturbance to the smallest area possible.
 Identify areas to be preserved or left as open space.
6) State and Local Requirements:
 List additional state or local regulations that apply to the project. Note that some
local jurisdictions may have an erosion and sediment control ordinance. The
requirements of this ordinance must be listed in the SWPPP.
 List any applicable procedures or requirements specified on plans approved by state
or local officials.
 Section 161A.64 of the Code of Iowa requires that prior to performing any “landdisturbing” activity (not including agricultural activities), a signed affidavit must be
filed with the local Soil and Water Conservation District stating that the project will
not exceed the soil loss limits stated. It should be noted that this requirement is not a
condition of the NPDES General Permit No. 2.
c. Maintenance: The SWPPP must describe the maintenance procedures required to keep the
controls functioning in an effective manner. For each type of erosion or sediment control
practice utilized, a description of the proper methods for maintenance must be provided. In
addition, maintenance should include removal of sediment from streets, ditches, or other offsite areas.
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d. Inspections: The SWPPP must describe the inspection requirements of General Permit No.
2. Inspections are required every 7 calendar days. Check local agency regulations for permit
inspection and reporting requirements. The inspections must include the following:
1) Inspect disturbed areas and areas used for storage of materials for evidence of pollutants
leaving the site and/or entering the drainage system.
2) Inspect erosion and sediment control measures identified in the SWPPP to ensure they
are functioning correctly.
3) Inspect discharge locations to ascertain if the current control measures are effective in
preventing significant impacts to the receiving waters.
4) Inspect locations where vehicles enter/exit the construction site for signs of sediment
tracking.
5) Prepare an inspection report that lists the date, the name of the inspector, and the
inspector’s qualifications. The report must summarize the inspection and note any
maintenance of the controls or changes to the SWPPP that are required.
6) Implement required maintenance or changes to the SWPPP identified during the
inspection within seven calendar days following the inspection.
The Project Engineer should note that SUDAS Specifications Section 9040 provides for three
bid items related to the SWPPP. The first relates to the Contractor preparing the SWPPP.
The second bid item involves management of the SWPPP which includes the actions
necessary to comply with the General Permit No. 2, conduct regular inspections,
documentation, updates to the SWPPP, and filing of the Notice of Discontinuation. The third
bid item relates to the inspections after a qualifying rainfall event, traditionally 0.5 inch.
e. Non-stormwater Discharges: Various non-stormwater related flows are allowed to be
discharged into the stormwater system, provided that they are not contaminated by detergents
or spills/leaks of toxic/hazardous materials. Allowable non-stormwater discharges include
flows from fire hydrant and potable waterline flushing, vehicle washing, external building
washdown that does not use detergents, pavement washwater where spills or leaks of toxic or
hazardous materials have not occurred, air conditioning condensate, springs, uncontaminated
groundwater, and footing drains. When there is a possibility for these types of discharges on
the site, they must be identified in the SWPPP and include a description of the measures that
will be implemented to prevent these flows from becoming contaminated by hazardous
materials or sediment.
f.

Contractors: The SWPPP must clearly identify all of the contractors or subcontractors that
will implement each measure in the plan. Each contractor or subcontractor identified is
required to sign a certification statement making them a co-permittee with the owner and
other contractors. The certification must read as follows:
“I certify under penalty of law that I understand the terms and conditions of the general
National Pollutant Discharge Elimination System (NPDES) permit that authorizes the
stormwater discharges associated with industrial activity from the construction site as part of
this certification. Further, by my signature, I understand that I am becoming a co-permittee,
along with the owner(s) and other contractors and subcontractors signing such certifications,
to the Iowa Department of Natural Resources NPDES General Permit No. 2 for "Storm
Water Discharge Associated with Industrial Activity for Construction Activities" at the
identified site. As a co-permittee, I understand that I, and my company, am legally required
under the Clean Water Act and the Code of Iowa, to ensure compliance with the terms and
conditions of the stormwater pollution prevention plan developed under this NPDES permit
and the terms of this NPDES permit.”
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Under most circumstances, the identity of the contractor and any subcontractors
implementing the pollution prevention measures will not be known at the time of SWPPP
preparation. The SWPPP should provide a blank certification form and a location to identify
who will be responsible for implementing each pollution prevention measure. The contractor
responsible for maintaining the SWPPP can then complete this information, as it becomes
available.

D. Who is Responsible
1. Property Owner: Coverage under the NPDES General Permit No. 2 is granted to the property
owner. The property owner has the ultimate responsibility for ensuring that the conditions of the
permit are met. Enforcement actions associated with non-compliance with the permit are
normally directed against the property owner.
2. Designer: The project designer typically prepares the initial SWPPP, although the contractor
may be required to develop the SWPPP and obtain the NPDES permit if so directed in the
contract documents. The designer may continue to review and approve changes to the SWPPP
(on behalf of the owner).
3. Jurisdiction: On public improvement projects, the Jurisdiction serves as the owner of the site
(see requirements for owners above).
According to Iowa DNR regulations, certain MS4 jurisdictions are required to conduct
inspections on public construction projects that require coverage under an NPDES permit. Under
most circumstances, these inspections must be conducted utilizing the MS4’s own staff. The
contractor is not allowed to perform these inspections. The purpose of these inspections is to
ensure that contractors are correctly implementing the BMPs identified in the SWPPP and to
ensure that the jurisdiction maintains an active role in preventing stormwater contamination from
its public improvements projects.
The inspections by the jurisdiction must be conducted every 7 days. These jurisdictional
inspections may also be used to satisfy the inspection requirements of the NPDES General Permit
No. 2.
The preparer of the SWPPP should check with the local jurisdiction for additional review and
permitting requirements.
4. Contractor/Builder: Contractors and builders that are involved in implementing any of the
measures identified for controlling pollution of stormwater runoff must sign on as a co-permittee
with the owner. As a co-permittee, the contractor is required to comply with all of the
requirements of the NPDES permit.
In addition, most owners will contractually assign all responsibility for compliance with the
NPDES permit to the contractor. Under this situation, any fines levied against the owner will
normally be passed along to the contractor.
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E. Transfer of Ownership and Responsibilities
On many construction projects, such as private residential subdivisions or commercial developments,
it is common for a developer to sell off individual lots before work on the entire subdivision is
complete. Coverage under General Permit No. 2 cannot be discontinued for individual portions of a
project; the permit requires that the entire project reach final stabilization before a Notice of
Discontinuation can be filed, and coverage for the entire site terminated. This creates a situation
where the developer and any co-permittees are responsible for compliance with the permit for land
they no longer own or have control over.
A provision within the Iowa Administrative Code [567 IAC 64.6(6)(b)] addresses this situation. This
provision allows the developer and new property owner to become co-permittees under the NPDES
permit. This provision requires that the new owner be notified, in writing, of the existence and
location of the permit and the SWPPP and of their responsibility to comply with the permit.
This provision within the Code also allows the new owner to accept sole responsibility for
compliance with the permit for the transferred property. This transfer of responsibility requires
written acknowledgement by the new owner that they accept responsibility for complying with the
permit for the property in question.
A copy of all property transactions, notifications of coverage, and transfer of responsibility
agreements must be included with the SWPPP.
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2. Passenger Loading Zone: The 2010 ADA Standards require passenger loading zones only at
licensed medical care and long-term care facilities (where the period of stay exceeds 24 hours).
At other locations, the provision of passenger loading zones is optional; however, when they are
provided, a portion of the loading zone must be accessible. At least one accessible passenger
loading zone must be provided for every 100 continuous linear feet of loading zone space.
Passenger loading zones must have a minimum pull-up length of 20 feet and a width of 96 inches.
An access aisle adjacent to the loading zone must extend the full width of the vehicle pull up
space they serve and have a minimum width of 60 inches. The access aisle must be at the same
elevation as the vehicle pull-up spaces that serve them. The loading zone cannot discharge to a
sidewalk on top of a curb. In addition, the access aisle must be marked to discourage parking.
This is typically accomplished by striping at an angle.
Figure 8B-1.03: Passenger Loading Zone Dimensions

3. Access Routes: At least one accessible route must connect the building or destination with each
accessible parking space or loading zone. To the maximum extent possible, the accessible route
should coincide with the route for the general public. Like accessible off-street parking spaces
and loading zones, accessible routes are covered by the 2010 ADA Standards. The basic
requirements that apply to new construction for accessibility from a parking lot to a building or
other destination are summarized in Chapter 4 of the 2010 Standards.
4. On-Street Parking: For requirements on accessibility for on-street marked or metered parking
spaces, see Section 12A-2.

E. Drainage
Internal parking lot drainage should be designed according to Chapter 2 - Stormwater.
Stormwater runoff from parking lots serving other than single and two family dwellings should not be
discharged directly into the street; such runoff should be collected internally or discharged to an
adjacent drainage way. After providing detention, when required, the collected stormwater may be
discharged to the public storm sewer, ditch, or other conveyance. Stormwater runoff discharged to
the street over the back of the curb or through a parking lot entrance, should be minimized. Check
with the local jurisdiction for their stormwater requirements.
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Where narrow (less than 10 feet wide) raised islands are provided, their presence should generally be
disregarded when determining the runoff coefficient or curve number for the parking lot as they
provide little benefit in reducing runoff. Wider islands, or islands that are depressed to collect
stormwater runoff, are encouraged and may be taken into consideration when determining the runoff
potential.
Pavement slopes of 1.5% should be provided to ensure proper drainage and eliminate standing water
and icy conditions. Minimum pavement slopes of 0.6% may be used, however since the potential for
flat areas is greater, additional measures to address drainage, such as slotted drains or pervious
pavement, may be necessary. Slopes greater than 2% in areas between the parking lot destination and
the accessible parking stalls should be avoided as they create a situation where constructing an
accessible route is difficult. Slopes greater than 5% are discouraged.

F. Pavement Design
Any off-street parking area should be surfaced with a flexible or rigid pavement. Check with the
local jurisdiction to determine the requirements for paving parking lots. If no local requirements are
stipulated, the pavement thickness for parking areas occupied by cars and small trucks for rigid and
flexible pavements (see Chapter 5 - Roadway Design for mix designs) should be designed according
to the following tables. It should be noted that the layer of aggregate used as the subbase needs to be
drainable.
Parking lots should be designed for a minimum 20 year design life. If a design life of greater or less
than 20 years is desired, see Chapter 5 - Roadway Design for pavement thickness determination. In
addition, for pavements less than the recommended thickness, a pavement thickness determination
should be completed to match the pavement structure with the needs of the project.
The subgrade should be designed according to Section 6E-1. If soils tests are not available to
determine the CBR value and uniformity of the soil (before and after construction), a CBR value of 3
and a non-uniform subgrade should be assumed.
Table 8B-1.03: Pavement Thickness for Light Loads
(Parking lots with 200 or less cars/day and/or 2 or less trucks/day or equivalent axle loads)
Subgrade
CBR
9
6
3

Surface
Material
Rigid
Flexible
Rigid
Flexible
Rigid
Flexible

On 12”of Prepared Subgrade
Minimum
5”
5”
5”
5”
5”
6”

Desirable
6”
6”
6”
6”
6”
6”
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On 12” of Prepared Subgrade
with 4” Granular Subbase
Minimum
Desirable
4”
5”
4”
5”
4”
5”
4”
5”
4”
5”
5”
5”
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General Information
A. General
Proper regulation of the location design and methods for installation, maintenance, and adjustment of
private and public utilities in the roadway right-of-way is necessary for safety, public service, and
orderly development. Utility lines should be located to minimize need for later adjustment, to
accommodate future roadway improvements, and to allow servicing such lines with minimum
interference to traffic and interruption of other utility services.
Longitudinal installations should be located on uniform alignment to provide a safe environment for
traffic operation and preserve space for future roadway improvements or other utility installations.
Whenever feasible and practical, utility line crossings of the roadway should intersect on a line
perpendicular to the roadway alignment. Consideration should be given to encasing or installing
utility line crossings in tunnels or conduits to allow servicing without disrupting the traffic flow.
When street grades, alignments, or widths are changed, utilities are usually required to relocate.
Often, standard locations are inapplicable and unobtainable in street areas where existing utilities are
seriously crowded and where it would not be feasible to expect significant reorientation. The location
criteria must be practical and applicable in new developments, in urban relocation work, and in cases
where overhead facilities are being converted into underground structures and plans. Utilities are not
expected to change existing facilities as to location or depth simply for the purpose of creating
uniformity. However, when new or relocation work is undertaken, uniformity should be sought
wherever possible.
The horizontal and vertical location of utility lines within the roadway right-of-way limits should
conform to the clear zone policies applicable for the system, type of roadway, and specific conditions
for the particular section involved.

B. Definitions
Right-of-way: The land area of which the right to possession is secured or reserved by the
Jurisdiction for the project, including permanent roadway easements.
Roadway: The portion of the right-of-way designated or ordinarily used for vehicular travel.
Sidewalk: That portion of the street primarily constructed for the use of pedestrians.
Street (Road): A general term denoting public way for vehicular travel, including the entire area
within the right-of-way.
Utility: Includes all privately, publicly, municipally, or co-operatively owned structures and systems
for supplying water, sewer, electric lights, street lights and traffic lights, gas, power, telegraph,
telephone, communications, transit, pipelines, and the like.
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C. Design
1. Limited right-of-way widths:
a. Because of lack of space for utilities in most metropolitan areas, special consideration should
be given in the initial roadway design to the potential for joint usage of the right-of-way that
would be consistent with the primary function of the roadway.
b. When the sanitary sewer is located outside of the paved surface, the gas, electric, telephone,
and/or cable TV may need to be located in special utility easements in the front and/or rear
yard.
c. Existing development and limited right-of-way widths may preclude location of the sanitary
sewer outside the paved surface of the roadway. Some cities may allow sanitary sewer within
the roadway. Location under the paved surface requires special consideration and treatment.
Accommodation of these facilities under the paved surface should be accomplished in a
manner that will ensure a minimum adverse effect on traffic as a result of future utility
service and maintenance activities.
2. Utility poles, vent standpipes, and other above-ground utility appurtenances that would constitute
hazards to errant vehicles should not be allowed within the roadway clear zone. The only
exceptions allowed would be where the appurtenance is breakaway or could be installed behind a
traffic barrier erected to protect errant vehicles from some other hazard. The clear zone
dimension to be maintained for a specific roadway use will be found in Chapter 5, Roadway
Design.
3. Attachments of utility lines to bridge structures should be avoided where possible. Where there
are no feasible alternate locations, such installations on bridge structures should be concealed
from view. When attachments to bridges or structures are approved, the Engineer should refer to
specific Jurisdiction standards for price of attachment, method of attachment, and other
requirements.
4. On new installations or adjustment to existing utility lines, provision should be made for known
or planned expansion of the utility facilities, particularly those located underground or attached to
bridges. It is important that the placement of the utility considers the future widening of the
roadway.
5. All utilities located within the public right-of-way for new roadway construction should comply
with the drawing based on the width of right-of-way and pavement width.
6. The order of elevation priority for underground installation should be as follows:
a. Sanitary sewer
b. Storm sewer
c. Water main
d. Other utilities
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Figure 9A-1.01: Typical Urban Utility Locations
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Figure 9A-1.01 (Continued): Typical Urban Utility Locations
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Section 9B-5 - Depth of Bury Tables

An HS-20 live load applied in an unpaved condition. If the pipe will not be subjected to live
load, the minimum depth of bury does not apply; however sufficient cover should be provided to
protect the pipe from damage by ultraviolet radiation or maintenance equipment.
Maximum allowable pipe deflection of 5%
Pipe also checked for wall thrust, critical buckling pressure, bending stress, and bending strain.

Table 9B-5.06: Allowable Depth of Bury for Gravity Flow PVC Pipe - Bedding Class F-2 or F-3
Pipe
Diameter
(inches)
8
10
12
15
18
21
24
27
30
33
36
42
48
54
60

D 3034
Solid Wall
SDR 26
SDR 35
2 to 28
2 to 24
2 to 28
2 to 24
2 to 28
2 to 24
2 to 28
2 to 24
---------------------------------------------

ASTM (feet)
F 679
F 949
Solid Wall
Corrugated
Exterior
SDR 35
--2 to 24
--2 to 24
--2 to 24
--2 to 24
2 to 24
2 to 24
2 to 24
2 to 24
2 to 24
2 to 24
2 to 24
--2 to 24
2 to 24
2 to 24
--2 to 24
2 to 24
2 to 24
--2 to 24
-----------

F 1803
Closed
Profile
----------2 to 24
2 to 24
2 to 24
2 to 24
--2 to 24
2 to 24
2 to 24
2 to 24
2 to 24

D 2680
Composite
2 to 32
2 to 32
2 to 32
2 to 32
-----------------------

Table 9B-5.07: Allowable Depth of Bury for AWWA C900/C905 PVC Pressure Pipe
Pipe Diameter
(inches)
4
6
8
10
12
14
16
18
20
24

Bedding Class (feet)
P-2
2 to 40
2 to 40
2 to 40
2 to 40
2 to 40
2 to 40
2 to 40
2 to 40
2 to 40
2 to 40

P-1
2 to 19
2 to 19
2 to 19
2 to 19
2 to 19
2 to 19
2 to 19
2 to 19
2 to 19
2 to 19
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P-3
2 to 40
2 to 40
2 to 40
2 to 40
2 to 40
2 to 40
2 to 40
2 to 40
2 to 40
2 to 40
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Table 9B-5.08: Allowable Depth of Bury for HDPE Pipe - Bedding Class F-2 or F-3
Pipe Diameter
(inches)
6
8
10
12
15
18
24
30
36
42
48
54
60

AASHTO M 294
(feet)
2 to 8
2 to 8
1 to 9
2 to 8
1 to 9
1 to 9
1 to 9
1 to 9
1 to 9
1 to 8
1 to 8
1 to 8
1 to 8

D. Ductile Iron Pipe Assumptions
The depth of bury calculations for ductile iron were done according to the DIPRA publication
“Design of Ductile Iron Pipe.” The results of the depth of bury calculations for ductile iron pipe
indicated in Table 9B-5.09 were developed with the following assumptions:
 Unit weight of backfill is 120 lb/ft3
 Prism load for backfill
 An HS-20 live load applied for all conditions
 Live load impact factor of 1.5
 Bedding classes P-1, P-2, and P-3 follow DIPRA laying conditions Type 2, Type 4, and Type 5,
respectively.
 Maximum allowable pipe deflection of 3%
 48,000 psi ring bending stress limit.
 Maximum allowable depth of bury was cut off at 40 feet. Calculated values may exceed this
depth, but were not shown. For depths greater than 40 feet, an independent analysis should be
done using values for actual site conditions.
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LED Lighting
A. LED vs. HPS Lighting
The predominant light source type for city street lighting has been high pressure sodium (HPS) for
many years. In fact, HPS type street lighting has been mandated by Iowa Code (with some
exceptions) since 1989 as the first choice standard for energy efficient street lighting. Other light
source types were allowed to be used if they were shown to have equal or better energy efficiency
than HPS.
Prior to the fall of 2010, the efficiency comparison test was based on bare lamp efficacy defined by
the Code as lamp output lumens divided by lamp input watts. This efficiency definition did not take
into account ballast energy losses or the luminaire’s optical efficiency. The only possible practical
choices for street lighting luminaires during this time were high intensity discharge (HID) type light
sources (high pressure sodium, metal halide, mercury vapor). Since these luminaire types are
constructed and essentially produce and control light the same way, the bare lamp efficacy test
produced an apples-to-apples comparison. Of these, HPS always had the highest lamp efficacy and
by Code is the only source allowed.
Not all of the light produced by the lamp exits the luminaire. HID luminaires generally are about
70% to 85% efficient at allowing the light produced by the lamp out of the luminaire. Also, not all of
the light emanating from the luminaire illuminates the desired subject. A significant quantity of the
light produced lands directly below the luminaire creating a “hot spot” resulting in excess
illumination and wasted light. Also depending on the optics of the luminaire, some of the light is
directed above 90 degrees from nadir, which results in fugitive light and undesirably brightens the sky
at night.
With the advent of LED lighting, this lighting source type has challenged HPS as the most efficient.
However, LED lighting was not immediately recognized as more efficient because LED luminaire
efficacy is measured differently, and because of the method of comparison defined in the Iowa Code,
LED luminaires were not legal to use for city street lighting. As a result, the Iowa Code was modified
to allow their use if it can be shown that they are more energy efficient than HPS fixtures; see Section
11A-1, C. This process involves the regulated street lighting utility obtaining approval from the Iowa
Utilities Board. This approval process does not apply for city owned street lights.
LED luminaires are constructed and deliver light differently than HID luminaires. A typical HID
street lighting luminaire consists of a single lamp light source surrounded by an optical reflector and
optical lens refractor to bounce and/or bend the light from the lamp and direct it onto the street as
evenly as possible. The lamp is not necessarily manufactured by the luminaire manufacturer, but the
lamp sizes and wattages are standardized throughout the industry. The lamp efficacy of a 250W HPS
from one manufacturer is very nearly the same as that from another manufacturer. The same is true
for the efficiency of the ballasts.
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LED luminaires are constructed using many individual LED lamps assembled into an array and are
energized by an on-board power supply commonly called a driver. Luminaires may contain as few as
ten or as many as 100 or more LEDs depending on the intended function of the luminaire. The LEDs
are typically individually aimed to produce the desired overall illumination pattern. Therefore, the
optical control of the light from an LED luminaire is much more precise. For a street lighting
application, more lamps are aimed longitudinally up and down the street and less directly below the
luminaire. This results in much greater illumination uniformity on the street with less light
production as compared to HPS luminaires. It significantly reduces the wasteful “hot spot” directly
below the luminaire. The optical efficiency of LED luminaires is about 90% to 95% compared to the
70% to 85% stated above for HID luminaires.
Since the LEDs and the luminaire are an integral assembly, the concept of bare lamp lumens and
lamp lumen efficacy is much less meaningful for LED lights. Instead, the lighting industry has
chosen absolute lumens as the accepted measure of light output. The parameter of absolute lumens is
defined as the measure of the total luminous flux emanating from a luminaire assembly (using any
light source, not just LED). This measurement therefore takes into account both the light source and
the luminaire assembly efficiency and gives you the total useable light output. It does not describe
which way the light is going or whether the light intensity is concentrated in a particular direction or
evenly distributed. Dividing the absolute lumens value by the luminaire assembly total input watts
gives the luminaire efficacy rating. This is a much more accurate description of the overall efficiency
of a luminaire and its ability to convert electrical power into useable light, and takes into account all
of the parasitic losses inherent in a luminaire assembly (lamp power-to-light conversion, ballast or
driver efficiency, and luminaire optical efficiency).
The ultimate comparison between luminaires is found in their application to a given task and the
ability to produce the target illumination (footcandles) and uniformity using the least amount of
energy for the application. Currently HPS luminaires still have higher efficacy ratings than do LED
luminaires. However, since LED luminaires possess superior optical light control and produce less
waste light, street lighting applications using LED lighting typically consume less energy compared
to using HPS lighting.
The parameter more popularly being used to compare overall application is watts per average
delivered footcandles of illumination. For a given project area, divide the total power draw in watts
for the project area by the calculated average footcandles of illumination. This is a better method of
comparing the energy efficiency of different lighting systems based on the delivered illumination on a
surface rather than just the production of light.

B. LED Lighting Advantages
Besides reduction in energy consumption, there are other advantages to using LED lighting over HPS.
1. Compared to HPS luminaires with the same photometric classification, the application of LED
luminaires to achieve a given set of illumination criteria may result in one or more of the
following:
 Better uniformity ratio at the target average illumination level
 Lower mounting heights resulting in less costly lighting structures
 Greater spacing between luminaires resulting fewer lighting structures and luminaires
2. The light produced by LEDs is whiter and provides significantly better color rendering of objects.
There are studies demonstrating that whiter light improves the visual ability of the human eye.
There are discussions among the lighting professionals that lower illumination levels may be
acceptable and provide equal visibility using the whiter light of LEDs (or metal halide) as
compared to the more yellow light of HPS.
2
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3. The rated service life of LED lighting is projected to be from 50,000 to as much as 100,000 burntime hours, which is considerably longer than HPS or other lighting types. HPS lighting sources
typically have a rated service life of 24,000 burn-time hours. This would significantly reduce
street light maintenance costs.
4. The components of LED solid state lighting are recyclable and contain less toxic heavy metal
elements.
5. LED luminaires are dimmable. For example, this would allow a street lighting installation
serving a business district to illuminate the street at a higher illumination level during evening
business hours and dim to a lower allowed minimum illumination level after business hours,
which would conserve energy.
6. LED luminaires are instant-on. This feature lends them to the use of occupancy or motion sensor
controls to save energy. While this may not be practical for street lighting applications, it could
have potential use in parking lot applications.

C. LED Lighting Disadvantages
1. Currently LED luminaires cost more than HPS luminaires.
2. LEDs themselves do not tolerate heat and need to be kept cool during operation. However,
luminaire assemblies with good thermal management design can sufficiently control diode
junction temperature making LED lighting a practical choice. This issue is partially mitigated by
the lower ambient temperature conditions of nighttime operation.
3. Since LED luminaire wattages are not standardized, they do not readily fit into electric utility
tariff rate programs and have not been incorporated into utility-owned street lighting stock.
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Figure 11C-1.02: Typical Luminaire Utilization and Isofootcandle Plots

Rather than repeat the process here, the designer is recommended to visit and access Minnesota
DOT Street Lighting Design Manual, Sections 4 and 5. The discussion in this document provides
a good step-by-step description of the manual calculation process.
b. Computer Modeling Method: All that is required is to obtain a lighting application
software program to run on the computer to have the tools to model lighting installations and
perform photometric calculations. There are numerous programs available, both purchased
and free. Some software packages can be very sophisticated with the ability to create such
things as shade plots and shade and shadow renderings to closely represent what the human
eye would see. For the design purposes described herein, all that is required of the software
is to take luminaire photometric data and perform point-by-point calculations on a defined
plane and be able to export the numerical results.
The first requirement is to create a computer model of the street to be lit. For most situations,
this involves defining the width and length of the street. Most of the lighting programs have
drawing tools to create the model directly in the program. If an electronic representation of
the street is available from a computer-aided design file such as that created by AutoCAD or
Microstation, this can be imported into the lighting program to form the model. Once this is
done, the designer will “place” luminaires spatially above the model surface locating them
with the desired mounting height and overhang from the street edge.
For each luminaire type to be considered, the designer needs to acquire a photometric file that
describes the photometry or lighting distribution characteristics of the luminaire. These files
are generated by the manufacturer through laboratory testing. They are text files containing a
defined array of light intensity values (candela) in standardly defined spatial directions
emanating from the luminaire. The files are commonly referred to as IES photometric files
(or IES files) since the standard was developed by the Illuminating Engineering Society of
North America (IESNA). The files are readily available from the manufacturer’s website at
no cost.
The files are imported into the program to model the performance of the selected luminaires.
The candela values in the file are typically based on a default lamp lumen value of 1,000
lumens. The designer will be required to input the proper initial lamp lumen value, which
will scale the intensity values accordingly. For LED luminaires however, the file usually
7
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contains the actual initial lumen value of the luminaire assembly since the LEDs are not
necessarily a removable modular element of the luminaire. In any case, the designer is
cautioned to verify the proper lumen value is used. Also, the designer will need to enter the
lumen maintenance factor for each luminaire model.
The final task is to define a calculation area by drawing a region on the street model surface.
The width of the area could be back of curb to back of curb for example, or it could be rightof-way to right-of-way to calculate the illumination from building face to building face in a
downtown business district. Within this area, the designer will create a calculation grid that
is a defined set of points on the surface, at which the footcandle illumination level will be
calculated. Typical calculation point grids are a 10 feet by 10 feet or a 5 feet by 5 feet
rectangular array. More points in the calculating area will usually yield more accurate results
but require more computer processing time. For a small area, this is not a problem, but if the
designer has created a large area, the time may be significant.
The program utilizes the superposition principal to perform the calculation. The program will
step through each point and calculate the illumination contribution at that point on the model
surface from each luminaire defined in the model. Each of these contribution values are
simply added together to get the overall illumination at that point. Once all of the points are
calculated, the program determines the average illumination value of all of the points in the
grid, giving the average illumination of the entire surface. The program then uses the point
with the lowest footcandle value to calculate the average-to-minimum uniformity ratio.
A clear advantage of using computer modeling is the ease in which the designer can make
changes to the luminaire layout model and obtain the illumination results for different
scenarios. For example, the designer could change luminaire, type, wattage, mounting
height, or position; or any combination of these to optimize the lighting design and minimize
the energy consumption.
Most available lighting design software packages contain pre-defined street models or
“wizards” for quick luminaire spacing optimization. This allows a designer to simply input a
luminaire at a mounting height, a street width, a mounting pattern (one-side, each side
staggered, etc.), and target illumination criteria, and have the program calculate the optimum
longitudinal luminaire spacing.

C. References
Federal Highway Administration. Roadway Lighting Handbook. 1978.
Illuminating Engineering Society of North America. American National Standard Practice for
Roadway Lighting. ANSI / IENSA RP-8-00, (R2005).
Minnesota Department of Transportation. Roadway Lighting Design Manual. 2003.
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Accessible Sidewalk Requirements
A. Introduction
SUDAS and Iowa DOT jointly developed this section based on the July 26, 2011 “Proposed
Accessibility Guidelines for Pedestrian Facilities in the Public Right-of-Way.” This section was
developed in accordance with Federal regulations (23 CFR 652 and 28 CFR 35) and is the standard
for use by all governmental entities in the State of Iowa. A local jurisdiction may elect to produce
their own standards; however, these will require review and approval by FHWA and/or the United
States Department of Justice.
Where sidewalks are provided, they must be constructed so they are accessible to all potential users,
including those with disabilities. This section establishes the criteria necessary to make an element
physically accessible to people with disabilities. This section also identifies what features need to be
accessible and then provides the specific measurements, dimensions, and other technical information
needed to make the feature accessible. The requirements of this section were developed based on the
following documents:
1. ADAAG: The “Americans with Disabilities Act Accessibilities Guidelines” (ADAAG) was
written by the US Access Board and adopted by the Department of Justice (DOJ) in 2010. This
document includes a broad range of accessibility guidelines including businesses, restaurants,
public facilities, public transportation, and sidewalks. These standards were originally adopted in
1991 and have been expanded and revised several times.
2. PROWAG: The July 26, 2011 “Proposed Accessibility Guidelines for Pedestrian Facilities in
the Public Right-of-Way” was written by the US Access Board and is also known as the Public
Right-of-Way Accessibility Guidelines or PROWAG. PROWAG provides more specific
information than the ADAAG for transportation facilities within the right-of-way including
pedestrian access routes, signals, and parking facilities. The PROWAG requirements are
currently in the development and adoption process and have not been officially adopted by the
Department of Justice; however, the Federal Highway Administration has issued guidance that
the draft version of the PROWAG “are currently recommended best practices, and can be
considered the state of the practice that could be followed for areas not fully addressed” in the
existing ADAAG requirements.
Due to the widespread acceptance of the PROWAG, and their pending adoption in the future, the
standards of this chapter are based upon the PROWAG requirements. The designer is encouraged
to reference the complete PROWAG document for additional information (www.accessboard.gov). References to the PROWAG in this section are shown in parentheses, e.g. (R302.7).
Buildings and other structures not covered by PROWAG must comply with the applicable
requirements of the ADAAG. For parks, recreational areas, and shared use paths, refer to other
sections within this chapter.
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B. Transition Plan
The ADA law passed in 1990 required public entities with more than 50 total employees to develop a
formal transition plan identifying the steps necessary to meet ADA accessibility requirements for all
pedestrian access routes within their jurisdiction by upgrading all noncompliant features.
Recognizing that it would be difficult to upgrade all facilities immediately, the law provided the
opportunity to develop a transition plan for the implementation of these improvements. Covered
entities had until 1992 to complete a transition plan. In addition, any local public agency that is a
recipient of US DOT funds must have a transition plan. For those agencies that have not completed a
transition plan, it is critical that this process be completed. Although the transition plan may cover a
broader scope, this section will only cover requirements within the public right-of-way.
Key elements of a transition plan include the following:
 Identifying physical obstacles in the public agency’s facilities that limit the accessibility of its
programs or activities to individuals with disabilities
 A detailed description of the methods that will be used to make the facilities accessible
 A schedule for taking the steps necessary to upgrade pedestrian access in each year following the
transition plan
 Identification of the individual responsible for implementation of the plan
The document: ADA Transition Plans: A Guide to Best Management Practices (NCHRP Project No.
20-7 (232)) provides guidance for the development and update of transition plans. The document also
assists communities in prioritizing required improvements for accessibility.
Public entities not required to have a formal transition plan are required to address noncompliant
pedestrian access routes.

C. Definitions
Accessible: Facilities that comply with the requirements of this section.
Alteration: An alteration is a change that affects or could affect the usability of all or part of a
building or facility. Alterations of streets, roadways, or highways include activities such as
reconstruction, rehabilitation, resurfacing, widening, and projects of similar scale and effect.
Alternate Pedestrian Access Route: A route provided when a pedestrian circulation path is
temporarily closed by construction, alterations, maintenance operations, or other conditions.
Curb Line: A line at the face of the curb that marks the transition between the curb and the gutter,
street, or highway.
Cross Slope: The grade that is perpendicular to the direction of pedestrian travel.
Crosswalk: See pedestrian street crossing.
Curb Ramp: A ramp that cuts through or is built up to the curb. Curb ramps can be perpendicular,
parallel, or a combination of parallel and perpendicular curb ramps.
Detectable Warning: Detectable warnings consist of small, truncated domes built in or applied to a
walking surface that are detectable by cane or underfoot. On pedestrian access routes, detectable
warning surfaces indicate the boundary between a pedestrian route and a vehicular route for
pedestrians who are blind or have low vision.
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New Construction: Construction of a roadway where an existing roadway does not currently exist.
Pedestrian Access Route: A continuous and unobstructed path of travel provided for pedestrians
with disabilities within, or coinciding with, a pedestrian circulation path.
Pedestrian Circulation Path: A prepared exterior or interior surface provided for pedestrian travel
in the public right-of-way.
Pedestrian Street Crossing: A marked or unmarked route, providing an accessible path to travel
from one side of the street to the other. Pedestrian street crossings are a component of the pedestrian
access route and/or the pedestrian circulation path.
Running Slope: The grade that is parallel to the direction of pedestrian travel.
PROWAG: The Public Right-of-way Accessibility Guidelines establish the criteria for providing a
feature within the public right-of-way that is physically accessible to those with physical disabilities.
Scope of the Project: Work that can reasonably be completed within the limits of the project. This
is not defined by the written project scope; however, it focuses on whether the alteration project
presents an opportunity to design the altered element, space, or facility in an accessible manner.
Structurally Impracticable: Something that has little likelihood of being accomplished because of
those rare circumstances when the unique characteristics of terrain prevent the incorporation of full
and strict compliance with this section. Applies to new construction only.
Technically Infeasible: With respect to an alteration of an existing facility, something that has little
likelihood of being accomplished because existing structural conditions would require removing or
altering a load-bearing member that is an essential part of the structural frame; or because other
existing physical or site constraints prohibit modification or addition of elements, spaces, or features
that are in full and strict compliance with the requirements of this section. (2010 ADAAG 106.5)
Turning Space: An area at the top or bottom of a curb ramp, providing a space for pedestrians to
stop, rest, or change direction.

D. Applicability
1. New Construction: Newly constructed facilities within the scope of the project shall be made
accessible to persons with disabilities, except when a public agency can demonstrate it is
structurally impracticable to provide full compliance with the requirements of this section.
Structural impracticability is limited to only those rare situations when the unique characteristics
of terrain make it physically impossible to construct facilities that are fully compliant. If full
compliance with this section is structurally impracticable, compliance is required to the extent
that it is not structurally impracticable. [2010 ADAAG 28 CFR 35.151(a)]
2. Alterations: Whenever alterations are made to the pedestrian circulation path, the pedestrian
access route shall be made accessible to the maximum extent feasible within the scope of the
project. If full compliance with this section is technically infeasible, compliance is required to
the extent that it is not technically infeasible. [2010 ADAAG 28 CFR 35.151(b)] Alterations
shall not gap pedestrian circulation paths in order to avoid ADA compliance.
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Resurfacing is an alteration that triggers the requirement for curb ramps if it involves work on a
street or roadway spanning from one intersection to another. Examples include, but are not
limited to, the following treatments or their equivalents:
 New layer of surface material (asphalt or concrete, including mill and fill)
 Reconstruction
 Concrete pavement rehabilitation and reconstruction
 Open-graded surface course
 Microsurfacing and thin lift overlays
 Cape seals (slurry seal or microsurfacing over a new chip seal)
 In-place asphalt recycling
[DOJ/U.S. DOT Glossary of Terms and DOJ/U.S. DOT Technical Assistance; June 28, 2013]
Where elements are altered or added to existing facilities, but the pedestrian circulation path is
not altered, the pedestrian circulation path is not required to be modified (R202.1). However,
features that are added shall be made accessible to maximum extent feasible. The following are
examples of added features:
 Installation of a traffic sign does not require sidewalk improvements; however, the sign
cannot violate the protruding objects requirements.
 Installation of a traffic or pedestrian signal does not require sidewalk improvements;
however, the signal must be accessible.
 Installation of a bench adjacent to the pedestrian access route would not require sidewalk
improvements, but the bench cannot be placed in a manner that would reduce the sidewalk
width below the minimum requirement.
3. Maintenance: Accessibility improvements are not required for work that is considered
maintenance. Examples of work that would be considered maintenance include, but are not
limited to, the following items.
 Painting pavement markings, excluding parking stall delineations
 Crack filling and sealing
 Surface sealing
 Chip seals
 Slurry seals
 Fog seals
 Scrub sealing
 Joint crack seals
 Joint repairs
 Dowel bar retrofit
 Spot high-friction treatments
 Diamond grinding
 Minor street patching (less than 50% of the pedestrian street crossing area)
 Curb and gutter repair or patching outside the pedestrian street crossing
 Minor sidewalk repair that does not include the turning space and curb ramps
 Filling potholes
If a project involves work not included in the list above, or is a combination of several
maintenance items occurring at or near the same time, the agency administering the project is
responsible for determining if the project should be considered maintenance or an alteration. If
either of these two situations is determined to be maintenance, the agency administering the
project must document the reasons for this determination. If the project is defined as
maintenance, federal funding and Farm-to-Market funds cannot be used.
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When a maintenance project modifies a crosswalk, installation of curb ramps at the crosswalks is
recommended, if none already exists. The other accessibility improvements of this section are
also recommended, but not required with such projects.
4. Technical Infeasibility: Examples of existing physical or site constraints that may make it
technically infeasible to make an altered facility fully compliant include, but are not limited to,
the following:
 Right-of-way availability. Right-of-way acquisition in order to achieve full compliance is not
mandatory, however, it should be considered. Improvements may be limited to the maximum
extent practicable within the existing right-of-way.
 Underground structures that cannot be moved without significantly expanding the project
scope.
 Adjacent developed facilities, including buildings that would have to be removed or relocated
to achieve accessibility.
 Drainage cannot be maintained if the feature is made accessible.
 Notable natural or historic features that would have to be altered in a way that lessens their
aesthetic or historic value.
 Underlying terrain that would require a significant expansion of the project scope to achieve
accessibility.
 Street grades within the crosswalk exceed the pedestrian access route maximum cross slopes,
provided an engineering analysis has concluded that it cannot be done without significantly
expanding the project scope (for example, changing from resurfacing an intersection to
reconstructing that intersection).
5. Safety Issues: When accessibility requirements would cause safety issues, compliance is
required to the maximum extent practicable.
6. Documenting Exceptions: If the project cannot fully meet accessibility requirements because
the accessibility improvements are structurally impracticable, technically infeasible, or safety
issues, a document should be developed to describe how the existing physical or site constraints
or safety issues limit the extent to which the facilities can be made compliant. This document
should identify the specific locations that cannot be made fully compliant and provide specific
reasons why full compliance cannot be achieved. It is recommended that this document be
retained in the project file. For local agency projects administered through Iowa DOT, an
“Accessibility Exceptions Certification” (Form 517118) with supporting documentation shall be
signed by a registered professional engineer or landscape architect licensed in the State of Iowa
and submitted to the Iowa DOT administering office. The certification shall be as prescribed by
Iowa DOT Local Systems I.M. 1.080. For Iowa DOT projects, contact the Office of Design,
Methods Section.
Note: Documenting exceptions does not remove an agency’s responsibility to consider making
accessibility improvements the next time the facility is altered because physical or site constraints
and safety issues may change over time. The determination of exceptions and corresponding
documentation needs to be made each time a facility is altered, based on the existing conditions
and the scope of the proposed project.
7. Reduction in Access: Regardless of whether the additions or alterations involve the
modification of the existing pedestrian circulation path, the resulting work cannot have the result
of reducing the existing level of accessibility below the minimum requirements. For example, the
installation of a bench cannot have the effect of reducing the width of the pedestrian access route
to 3 feet (4 feet is the minimum). Likewise, the construction of an overlay cannot result in a
street cross slope of more than 5%, nor have a lip at the curb ramp that exceeds 1/2 inch.
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Pedestrian facilities may be removed if they are being re-routed for safety reasons, or terminated
because they do not connect to a destination or another pedestrian circulation path.
8. Addition of Pedestrian Facilities: If a sidewalk exists on both sides of the street, curb ramps
shall be installed on both sides when the street is altered. PROWAG does not require
construction of pedestrian facilities where none currently exists, although the jurisdiction’s
transition plan may require them.
9. Utility Construction: If the pedestrian circulation path is disturbed during utility construction,
the requirements of this section and Section 12A-4 shall apply.

E. Standards for Accessibility
The following section summarizes the design standards for the elements of an accessible pedestrian
access route. The minimum and maximum values stated are taken from the PROWAG. Target
values are also provided. Designing features to the target values, rather than the allowable maximum
or minimum, allows for appropriate construction tolerances and field adjustment during construction
while maintaining compliance with the PROWAG standards.
1. General Requirements: These requirements apply to all parts of the pedestrian access route.
a. Surfacing: PROWAG requires all surfaces to be firm, stable, and slip resistant (R302.7).
All permanent pedestrian access routes, with the exception of some Type 2 shared use paths
(see Section 12B-2), shall be paved. When crossing granular surfaced facilities, consider
paving wider than the pedestrian access route; see the shared use path section.
b. Changes in Level: Changes in level, including bumps, utility castings, expansion joints, etc.
shall be a maximum of 1/4 inch without a bevel or up to 1/2 inch with a 2:1 bevel. Where a
bevel is provided, the entire vertical surface of the discontinuity shall be beveled (R302.7.2).
Figure 12A-2.01: Vertical Surface Discontinuities

c. Horizontal Openings: Horizontal openings shall not allow passage of a sphere more than
1/2 inch in diameter. Elongated openings in grates shall be placed so the long dimension is
perpendicular to the dominant direction of travel. The use of grates within the pedestrian
access route is discouraged; however, where necessary, the grate should be located outside of
curb ramp runs, turning spaces, and gutter areas if possible. (R302.7.3)
It should be noted that none of the standard SUDAS/Iowa DOT intake grates meet the
requirements for use within a pedestrian access route; therefore, a special design is required.
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Figure 12A-2.02: Horizontal Openings

2. Standard Sidewalk: Sidewalks solely serving private residences are not required to follow these
requirements.
a. Cross Slope: The maximum cross slope is 2.0% with a target value of 1.5% (R302.6).
b. Running Slope: Sidewalks with a running slope of 5% or less are acceptable. However,
where the sidewalk is contained within the street right-of-way, the grade of the sidewalk shall
not exceed the general grade of the adjacent street (R302.5). For design, consider the general
grade of the adjacent street to be within approximately 2% of the profile grade of the street.
c. Width: The minimum width of the pedestrian access route is 4 feet. Five foot sidewalks are
encouraged and may be required by the Jurisdiction. Iowa DOT will design 5 foot sidewalks
unless otherwise requested. (R302.3)
d. Passing Spaces: Where the clear width of the pedestrian access route is less than 5 feet,
passing spaces are required at maximum intervals of 200 feet. The passing space shall be 5
foot minimum by 5 foot minimum. Passing spaces may overlap with the pedestrian access
route. (R302.4). Driveways may be used as passing spaces, as long as the 2.0% maximum
cross slope is not exceeded.
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Figure 12A-2.03: Standard Sidewalk and Curb Ramp Elements
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3. Pedestrian Street Crossings:
a. Cross Slope: The longitudinal grade of a street becomes the cross slope for a pedestrian
street crossing. PROWAG has maximum limits for the cross slope of pedestrian street
crossings, which vary depending on the location of the crossing and the type of vehicular
traffic control at the crossing. These requirements, in effect, limit the longitudinal grade of a
street, or require a “tabled crosswalk” at the intersection. (R302.6)
1) Intersection Legs with Stop or Yield Control: For pedestrian street crossings across an
intersection leg with full stop or yield control (stop sign or yield sign), the maximum
cross slope is 2.0% (maximum 2.0% street grade through the crossing).
2) Intersection Legs without Stop or Yield Control: For pedestrian street crossings
across an intersection leg where vehicles may proceed without slowing or stopping
(uncontrolled or signalized), the maximum cross slope of the pedestrian street crossing is
5.0% (maximum 5.0% street grade through the crossing).
3) Midblock Pedestrian Street Crossings: At midblock crossings, the cross slope of the
pedestrian street crossing is allowed to equal the street grade.
Figure 12A-2.04: Example Street Intersection

* Match pedestrian street crossing cross slope or flatter

b. Running Slope: The running slope of the pedestrian street crossing is limited to a maximum
of 5.0% (maximum street cross slope or superelevation of 5.0%) (R302.5.1).
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c. Location: Driver anticipation and awareness of pedestrians increases as one moves closer to
the intersection. Therefore, curb ramps and pedestrian street crossings should be located as
close to the edge of the adjacent traveled lane as practical. Where a stop sign or yield sign is
provided, MUTCD requires the pedestrian street crossing, whether marked or unmarked, be
located a minimum of 4 feet from the sign, between the sign and the intersection. It is
recommended stop and yield signs be located no greater than 30 feet from the edge of the
intersecting roadway; however, MUTCD allows up to 50 feet. Consult MUTCD for
placement of curb ramps and pedestrian street crossings at signalized intersections.
Figure 12A-2.05: Pedestrian Street Crossing Location

Source: MUTCD, FHWA

d. Medians and Pedestrian Refuge Islands: Medians and pedestrian refuge islands in
pedestrian street crossings shall be cut through level with the street or complying with the
curb ramp requirements. The clear width of pedestrian access routes within medians and
pedestrian refuge islands shall be 5.0 feet minimum (R302.3.1). If a raised median is not
wider than 6 feet, it is recommended the nose not be placed in the pedestrian street crossing.
4. Curb Ramps:
a. General: There are two types of curb ramps: perpendicular and parallel. Perpendicular curb
ramps are generally perpendicular to the traffic they are crossing with the turning space at the
top. Parallel curb ramps have the turning space at the bottom. Parallel curb ramps may be
used where the sidewalk begins at or near the back of curb and there is little or no room
between the sidewalk and curb for a perpendicular curb ramp.
A separate curb ramp is required at each pedestrian street crossing for new construction.
Parallel ramps with a large turning space, as shown in Figure 12A-2.08, are allowed. For
alterations, follow the new construction requirements if possible; however, a single diagonal
curb ramp is allowed but not recommended where existing constraints prevent two curb
ramps from being installed.
For transitions into and out of driveways, curb ramp requirements may be used.
For curb ramps within and near an alteration area, see Figure 12A-2.06.
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Figure 12A-2.06: Curb Ramps for Alterations

1. Required.
2. Strongly recommended.
3. Required due to barriers in the path of travel between the sidewalk on one side of the street to the sidewalk on
the other side of the street.
4. Recommended, but not required because it is outside the alteration area. Consider based on pedestrian usage,
safety, and land development.
5. Install both sides or remove the existing one, based on pedestrian usage, safety, and land development.

b. Technical Requirements:
1) Cross Slope: The maximum cross slope is 2.0% with a target value of 1.5%; however,
for intersection legs that do not have full stop or yield control (i.e. uncontrolled or
signalized) and at mid-block crossings, the curb ramp cross slope is allowed to match the
cross slope in the pedestrian street crossing section. See “pedestrian street crossings” for
additional details. (R304.5.3)
2) Running Slope: Provide curb ramps with a target running slope of 6.25% and a
maximum slope of 8.3%; however, curb ramps are not required to be longer than 15 feet,
regardless of the resulting slope. (R304.2.2 and R304.3.2)
3) Width: The minimum width of a curb ramp is 4 feet, excluding curbs and flares. If the
sidewalk facility is wider than 4 feet, the target value for the curb ramp is equal to the
width of the sidewalk. (R304.5.1)
4) Grade Breaks: Grade breaks at the top and bottom of curb ramps must be perpendicular
to the direction of the curb ramp run. Grade breaks are not allowed on the surface of curb
ramp runs and turning spaces. (R304.5.2)
5) Flared Sides: For perpendicular curb ramps on Class A sidewalks, or configurations
where the pedestrian circulation path crosses the curb ramp, PROWAG requires the flares
along the sides of the curb ramp to be constructed at 10% or flatter. (R304.2.3) This
allows pedestrians to approach the curb ramp from the side and prevents a tripping
hazard. It is recommended to design these flares at a slope between 8% and 10%, which
will clearly define the curb ramp from the sidewalk.
6) Clear Space: At the bottom of perpendicular curb ramps, a minimum 4 foot by 4 foot
area must be provided within the width of the pedestrian street crossing, but wholly
outside of the parallel vehicle travel lanes. (R304.5.5)
7) Turning Space: Turning spaces allow users to stop, rest, and change direction on the top
or bottom of a curb ramp (R304.2.1 and R304.3.1).
a) Placement: A turning space is required at the top of perpendicular curb ramps and at
the bottom of parallel curb ramps.
b) Slope: The maximum cross slope and running slope is 2.0% with a target value of
1.5% (R304.2.2 and R304.3.2). When turning spaces are at the back of curb, cross
slopes may be increased to match allowable values in the pedestrian street crossing
section (R304.5.3).
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c) Size: The turning space shall be a minimum of 4 feet by 4 feet. Where the turning
space is constrained on one or more sides, provide 5 feet in the direction of the
pedestrian street crossing.
8) Special Shaping Area: Transition area between the back of curb and the grade break.
The longest side cannot exceed 5 feet.
Figure 12A-2.07: Curb Ramp Turning Spaces

c. Curb Ramp Design Considerations:
1) Combination Curb Ramps: For many intersection configurations, a perpendicular curb
ramp will not provide enough length to establish the top turning space at the sidewalk
elevation; in these situations, a parallel curb ramp is often required to transition from the
turning space up to the sidewalk elevation. The use of a perpendicular curb ramp from
the curb to the turning space in conjunction with a parallel curb ramp between the turning
space and the sidewalk elevation is referred to as a combination curb ramp. When
transitioning from a turning space to sidewalk elevation on a steep street, it is not
necessary to chase the grade. As noted in the technical requirements above, a parallel
curb ramp is not required to exceed 15 feet in length, regardless of the resulting curb
ramp slope. In practice, the parallel curb ramp should be extended to the next joint
beyond 15 feet.
2) Cross Slope Transition Segment: When connecting to existing construction that is out
of cross slope compliance, the cross slope transition should be completed beyond the
parallel curb ramp or turning space; this recommendation eliminates the need to list this
curb ramp in the transition plan. It is recommended this cross slope transition take place
at 1% per foot or less. Typically, this can be accomplished in a single panel.
3) Parking Slope: In situations where the length of the perpendicular curb ramp is
insufficient to bring the turning space up to sidewalk elevation, consider lowering the
sidewalk and flattening the parking slope.
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5. Blended Transitions: A blended transition is allowed but not recommended. Design and
constructability is difficult to meet compliance requirements. In lieu of a blended transition, a
curb ramp or standard sidewalk should be used.
6. Detectable Warnings:
a. General: Detectable warning surfaces are detected underfoot or with a cane by blind and
low vision individuals. The warnings indicate the location of the back of curb. Detectable
warnings also provide a visual queue to pedestrians with low vision and aid in locating the
curb ramp across the street. For these reasons, the detectable warning shall contrast visually
(light on dark or dark on light) from the surrounding paved surfaces (R305.1.3).
b. Location: Detectable warnings shall be installed at all pedestrian street crossings and atgrade rail crossings (R208.1). Detectable warning surfaces should not be provided at
crossings of residential driveways since the pedestrian right-of-way continues across the
driveway. Where commercial driveways are provided with yield control, stop control, or
traffic signals at the pedestrian access route, detectable warnings should be installed at the
junction between the pedestrian access route and the driveway (Advisory R208.1).
c. Size: Detectable warning surfaces shall extend a minimum of 2 feet in the direction of
pedestrian travel and extend the full width of the curb ramp or pedestrian access route
(R305.1.4).
d. Dome Orientation: On curb ramps, the rows of truncated domes should be aligned
perpendicular to the grade break so pedestrians in wheelchairs can track their wheels between
the domes. On surfaces less than 5% slope, dome orientation is less critical.
e. Parallel Curb Ramps: On parallel curb ramps, detectable warning shall be placed on the
turning space at the back of curb (R305.2.2).
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Figure 12A-2.08: Detectable Warnings on Parallel Curb Ramps

f.

Perpendicular Curb Ramps: Placement of detectable warning varies based upon location
of grade break as shown in Figure 12A-2.09.
Figure 12A-2.09: Detectable Warnings on Perpendicular Curb Ramps
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g. Refuge Islands: Where refuge islands are 6 feet wide or greater from back of curb to back of
curb, detectable warning shall be placed at the edges of the pedestrian island and separated by
a minimum 2 foot strip without detectable warnings. Where the refuge island is less than 6
feet wide, a 2 foot strip without detectable warnings cannot be installed. In these situations,
detectable warnings shall not be installed at the island and the pedestrian signal must be timed
for full crossing. (R208.1 and R208.2)
h. Rural Cross-section: Detectable warnings should be placed similar to urban layouts, except
at the edge of shoulder instead of the back of curb.

F. Bus Stop
1. Bus Stop Pads: New and altered bus stop pads shall meet the following criteria.
 Provide a firm, stable, and slip resistant surface (R308.1.3.1).
 Provide a minimum clear length of 8 feet (measured from the curb or roadway edge) and
minimum clear width of 5 feet (measured parallel to the roadway) (R308.1.1.1).
 Connect the pad to streets, sidewalks, or pedestrian circulation paths with at least one
accessible route (R308.1.3.2).
 The slope of the pad parallel to the roadway will be the same as the roadway to the maximum
extent practicable (R308.1.1.2).
 Provide a desirable cross slope of 1.5% up to a maximum cross slope of 2.0% perpendicular
to the roadway (R308.1.1.2).
2. Bus Shelters: Where new or replaced bus shelters are provided, install or position them to allow
a wheelchair user to enter from the public way. An accessible route shall be provided from the
shelter to the boarding area. (R308.2)

G. Accessible Pedestrian Signals
An accessible pedestrian signal is an integrated device that communicates information about the
WALK and DON’T WALK intervals at signalized intersections in a non-visual format (i.e. audible
tones and vibrotactile surfaces) to pedestrians who have visual disabilities. Consistency throughout
the pedestrian system is very important. Contact the Jurisdictional Engineer regarding the standards
and equipment types that should be incorporated into the design of the accessible pedestrian system.
Where new or altered pedestrian signals and pushbuttons are provided they shall comply with
MUTCD 4E.08 through 4E.13. Operable parts shall comply with R403. (R209.1)
1. New Pedestrian Signals: Each new traffic signal project location should be evaluated to
determine the need for accessible pedestrian signals. An engineering study should be completed
that determines the needs for pedestrians with visual disabilities to safely cross the street
(MUTCD 4E.09). The study should consider the following factors:
 Potential demand for accessible pedestrian signals
 Requests for accessible pedestrian signals by individuals with visual disabilities
 Traffic volumes when pedestrians are present, including low volumes or high right turn on
red volumes
 The complexity of the signal phasing, such as split phasing, protected turn phases, leading
pedestrian intervals, and exclusive pedestrian phases
 The complexity of the intersection geometry
If a pedestrian accessible signal is warranted, audible tones and vibrotactile surfaces should be
included. Pedestrian push buttons should have locator tones for the visually impaired individual
to be able to access the signal.
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2. Existing Pedestrian Signals: Excluding routine maintenance or repairs due to accidental
damage, when the existing pedestrian signal controller and software are altered, or the pedestrian
signal head is replaced, the pedestrian signals shall include accessible pedestrian signals and
pushbuttons. (R209.2)
If pedestrian signals are non-compliant, upgrades are recommended but not required when
alterations are being made to the pedestrian circulation path.

H. On-Street Parking


When on-street parking is marked or metered, provide accessible parking spaces according to
Table 12A-2.01 (R214 and R309.1).
Table 12A-2.01 On-Street Accessible Parking Spaces
Total Number of Marked or Metered Minimum Required Number of
Parking Spaces on the Block Perimeter
Accessible Parking Spaces
1 to 25
1
26 to 50
2
51 to 75
3
76 to 100
4
101 to 150
5
151 to 200
6
201 and over
4% of total












Identify accessible parking spaces by displaying signs with the International Symbol of
Accessibility (R411).
Comply with R403 Operable Parts for parking meters and pay stations that serve accessible
parking spaces.
Locate accessible parking spaces where the street has the least crown and grade (R309.1).
Accessible parking spaces located at the end of the block can be served by the curb ramps or
blended transitions at the pedestrian street crossing (R309.4).
Keep sidewalks adjacent to parallel accessible parking spaces free of signs, street furniture, and
other obstructions. Locate curb ramps or blended transitions so the van side-lift or ramp can be
deployed to the sidewalk (R309.2)
At parallel accessible parking spaces, locate parking meters at the head or foot of the parking
space (R309.5.1). Ensure information is visible from a point located 3.3 feet maximum above the
center of the clear space in front of the parking meter or parking pay station (R309.5.2).
For areas where the sidewalk width or available right of way exceeds 14 feet, provide an access
aisle 5 feet wide at street level the full length of the parallel parking space and connect it to a
pedestrian access route (R309.2.1). When an access aisle is not provided due to the sidewalk or
right-of-way not exceeding 14 feet, locate the accessible parallel parking space at the end of the
block face (R309.2.2)
Provide an 8 feet wide access aisle the full length of the parking space for perpendicular or angled
accessible parking spaces. Two accessible parking spaces are allowed to share a common access
aisle (R309.3).
For perpendicular or angled spaces, connect the access aisle to the pedestrian access route with a
curb ramp. Do not locate curb ramps within the access aisle (R309.4).
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space and sections with vertical or horizontal curves that limit sight distance over crests and on
the inside of horizontal curves.
In locations where unpaved driveways or roadways meet a paved shoulder, it is recommended to
pave at least 10 feet of the driveway and 20 feet or to the right-of-way line, whichever is less, of
the unpaved public road. This will help minimize loose gravel from spilling onto the travel way
and affecting the cyclists. Additionally, raised pavement markers should not be used, unless they
are beveled or have tapered edges.
Rumble strips may be used on paved shoulders that include the bicycle traffic; however, the
minimum clear path should be 4 feet from the rumble strip to the outside edge of paved shoulder
or 5 feet to the adjacent curb or other obstacle. Gaps at a minimum of 12 feet and a
recommended distance of 40 to 60 feet for the rumble strips should also be provided in order to
allow room for cyclists to leave or enter the shoulder without crossing the rumble strip.
(AASHTO 4.5). Rumble strips should have the following design:
 Width: 5 inches
 Depth: 0.375 inches
 Spacing: 11 to 12 inches (may be reduced to 6 inches)
3. Bicycle Lanes: Bicycle lanes are a portion of the roadway that is designated for bicycle traffic.
They are one-way facilities that typically carry bicycle traffic in the same direction as the
adjacent motor vehicle traffic. They are appropriate and preferred on corridors located in both
urban and suburban areas; however, they may be used on rural roadways. Paved shoulders can be
designated as bicycle lanes by installing bicycle lane symbol markings, yet marked shoulders will
still need to meet the criteria listed herein.
Bicycle lanes should have a smooth surface with utility and grate covers flush with the surface of
the lane. Additionally, bicycle lanes should be free of ponding water, washouts, debris
accumulation, and other potential hazards. (AASHTO 4.6).
a. Two-way Streets: It is recommended that bicycle lanes are provided on both sides of twoway streets as bicycle lanes on only one side may encourage wrong-way use. The exceptions
are in cases of long downhill grades where bicyclists’ speeds are similar to typical motor
vehicle speeds. In this case, shared lane markings may be used in the downhill direction and
a bicycle lane in the uphill direction.
b. One-way Streets: On one-way streets, the bicycle lane should be on the right-hand side of
the roadway. A bicycle lane may be placed on the left side of the roadway if there are a
significant number of left turn lanes, or if left-sided bicycle lanes will reduce conflicts with
bus traffic, on-street parking, and/or heavy right-turn movements, etc.
Bicycle lanes should also be provided on both streets of a one-way couplet as to provide a
more complete network and discourage wrong-way riding. If width constraints are in effect,
shared lane markings should be considered.
In some designated one-way streets, it may be preferred to provide bicyclists a contra-flow
bicycle lane using markings and separated by a double yellow centerline. This design should
be used where there are few intersecting driveways, alleys, and streets on the side of the street
with the contra-flow lane. (AASHTO 4.6.3).
c. Lane Widths: The preferred operating width for bicycle lanes is 5 feet; however, 4 feet is
the minimum in locations where there is an absence of on-street parking and a curb and
gutter. In some instances, wider lanes may be more desirable. These instances are:
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In locations with narrow parking lanes and high turnover. A wider bicycle lane of 6 to 7
feet will allow cyclists to ride out of the area of opening vehicle doors.
In areas with high bicycle use. A bicycle lane width of 6 to 8 feet will allow cyclist to
pass each other or ride side-by-side.
In high-speed and high-volume roadways and/or high heavy vehicle traffic. A wider lane
will provide an additional separation between cyclists and motorist, thus increasing safety
and comfort of the cyclists.

With wider bicycle lanes, appropriate signage and markings shall be used to delineate the
bicycle lanes from the vehicle lanes.
Figure 12B-3.02: Typical Bicycle Lane Cross-sections - Parking Prohibited

* On extremely constrained, low-speed roadways with curbs but no gutter, where the preferred bike lane width cannot be
achieved despite narrowing all other travel lanes to their minimum widths, a 4 foot wide bike lane can be used.
Source: Adapted from AASHTO Bike Guide Exhibit 4.13

d. Bicycle Lanes and On-street Parking: With on-street parking facilities, bicycle lanes shall
be located between the vehicle travel lane and the parking spot. For parallel on-street
parking, the recommended width of a marked parking lane is 8 feet with a minimum of 7 feet.
When the parking lane is not marked, the recommended width of the shared bicycle and
parking lane is 13 feet with a 12 foot minimum. Any on-street diagonal parking that is
adjacent to bicycle lanes shall be back-in parking as to prevent accidents due to poor visibility
of bicyclists. (AASHTO 4.6.5).
Figure 12B-3.03: Typical Bicycle Lane Cross-sections - On-street Parking

* The optional normal (4 to 6 inch) solid white line may be helpful even when no stalls are marked (because parking is light), to
make the presence of a bicycle lane more evident. Parking stall markings may also be used.
Source: Adapted from AASHTO Bike Guide Exhibit 4.13
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