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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 RF-34.

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, B

Specify the use of engineering fabric.

4040, 3.03, B

Specify the use of engineering fabric.

4040, 3.04, A

Specify the locations to install footing drain service stubs.

4040, 3.04, D

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, 3.09, 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, 3

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, A

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

6010, 3.05, A, 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, A, 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, 3.02, 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.

18

Revised: 2014 Edition

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.
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

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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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 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, B

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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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 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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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)
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 Signals

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, 1, 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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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)
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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Chapter 1 - General Provisions

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

J. Incidental or Included Items (Continued)
Section 6010 - Structures for Sanitary and Storm Sewers
6010, 1.08, A, 3

Manhole
Excavation, furnishing bedding material, placing bedding and backfill
material, compaction, base, structural concrete, reinforcing steel, precast
units (if used), infiltration barriers (sanitary sewer manholes only),
castings, and adjustment rings.

6010, 1.08, B, 3

Intake
Excavation, furnishing bedding material, placing bedding and backfill
material, compaction, base, structural concrete, reinforcing steel, precast
units (if used), castings, adjustment rings, and all appurtenances
necessary for proper installation.

6010, 1.08, C, 3

Drop Connection
The connection to the manhole and all pipe, fittings, concrete
encasement, and bedding and backfill material.

6010, 1.08, E, 3

Manhole or Intake Adjustment, Minor
Removing existing casting and existing adjustment rings, furnishing and
installing adjustment rings, furnishing and installing new casting, and
installing new infiltration barrier (sanitary sewer manholes only).

6010, 1.08, F, 3

Manhole or Intake Adjustment, Major
Removal of existing casting, adjustment rings, top sections, and risers;
excavation; concrete and reinforcing steel or precast sections; furnishing
and installing new casting; installing new infiltration barrier (sanitary
sewer manholes only); placing backfill material; and compaction.

6010, 1.08, G, 3

Connection to Existing Manhole or Intake
Coring or cutting into the existing manhole or intake, pipe connectors,
grout, and waterstop (when required).

6010, 1.08, H, 3

Remove Manhole or Intake
Removal of casting, concrete, and reinforcement; plugging pipes; filling
remaining structure with flowable mortar; and placing compacted fill
over structure to finished grade.
Section 6020 - Rehabilitation of Existing Manholes

6020, 1.08, A, 1, c

Infiltration Barrier, Rubber Chimney Seal
All necessary compression or expansion bands and extension sleeves as
necessary to complete chimney seal.

6020, 1.08, A, 2, c

Infiltration Barrier, Molded Shield
Sealant.

6020, 1.08, B, 3

In-situ Manhole Replacement, Cast-in-place Concrete
Handling of sewer flows as required to properly complete the
installation, invert overlay as recommended by the manufacturer,
replacement of existing casting with a new casting, and testing the
manhole upon completion.
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J. Incidental or Included Items (Continued)
6020, 1.08, C, 3

In-situ Manhole Replacement, Cast-in-place Concrete with Plastic Liner
Handling of sewer flows as required to properly complete the
installation, invert overlay as recommended by the manufacturer,
replacement of existing casting with a new casting, sealing at the frame
and cover, sealing pipe penetrations as recommended by the
manufacturer, and testing the manhole upon completion.

6020, 1.08, D, 3

Manhole Lining with Centrifugally Cast Cementitious Mortar Liner with
Epoxy Seal
Handling of sewer flows during lining operations as required to properly
complete the installation, and replacement of the existing casting with a
new casting.

Section 6030 - Cleaning, Inspection, and Testing of Structures
6030, 1.08

Cleaning, inspection, and testing of structures are incidental to
construction of structures and will not be paid for separately.
Section 7010 - Portland Cement Concrete Pavement

7010, 1.08, A, 3

Pavement, PCC
Final trimming of subgrade or subbase, integral curb, bars and
reinforcement, joints and sealing, surface curing and pavement
protection, safety fencing, concrete for rigid headers, boxouts for
fixtures, and pavement smoothness testing.

7010, 1.08, E, 3

Curb and Gutter
Final subgrade/subbase preparation, bars and reinforcement, joints and
sealing, surface curing and pavement protection, and boxouts for
fixtures.

7010, 1.08, F, 3

Beam Curb
Final subgrade/subbase preparation, bars and reinforcement, joints and
sealing, surface curing and pavement protection, and boxouts for
fixtures.

7010, 1.08, G, 3

Concrete Median
Final subgrade/subbase preparation, bars and reinforcement, joints and
sealing, surface curing and pavement protection, and boxouts for
fixtures.

7010, 1.08, I, 3

PCC Pavement Samples and Testing
Certified plant inspection, pavement thickness cores, profilograph
pavement smoothness measurement (when required by the contract
documents), and maturity testing.

7010, 1.08, K, 3

PCC Pavement Widening
Final subgrade/subbase preparation, integral curb, bars and
reinforcement, joints and sealing, surface curing and pavement
protection, safety fencing, concrete for rigid headers, boxouts for
fixtures, and pavement smoothness.
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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

49

LF

Revised: 2013 Edition

Chapter 1 - General Provisions

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

K. Bid Items (Continued)
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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K. Bid Items (Continued)
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 Overexcavation
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

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

9020-108-A-0

Sod

SY
TON
SF
LF
LF
TON
SY
SY
SY
LF

Section 8010 - Traffic Signals
LS

AC
AC
AC
MGAL
LS

Section 9020 - Sodding
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
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LS
EA

LS
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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

1110-109-A

Section 1110 - Demolition of Building Structures
Demolition Work

LS
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Public Improvement Contracts
A. General
Public improvements contracts should be used to ensure construction of all public improvements to
the standards provided by the Jurisdiction. These contracts may also be used between the developer,
contractor, and the Jurisdiction for private subdivision or site developments. After the plans and the
contract have been given Jurisdictional approval, changes should not be made in the design or scope
of work without addenda or a change order approved by the Jurisdiction.
If the change involves engineering details shown on the plans, the original plans (depending on the
Jurisdiction’s requirements, plans may be held by the Project Engineer or Jurisdiction) should be
modified by the Project Engineer and should accompany a change order. Work on portions of the
project involved in the change order should not be performed until the change order is approved by
the Jurisdiction.

B. Contract Documents
The Project Engineer should use the contract documents required by the Jurisdiction. Sample
contract document forms are available on the SUDAS website at www.iowasudas.org.
The following items are typically included in the contract documents:
1. Notice to Bidders and Notice to Public Hearing
2. Instructions to Bidders
3. Proposal
 Part A - Scope of Wok
 Part B - Acknowledgement of Addenda
 Part C - Bid Items, Quantities, and Prices
 Part D - General
 Part E - Additional Requirements
 Part G - Identity of Bidder
 Proposal Attachments
4. Bid Bond
5. Contract and Contract Attachment
6. Performance, Payment, and Maintenance Bond
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1) General: The major storm drainage system should be designed to reduce the risk of
substantial damage to the primary structure from storm runoff expected from the major storm.
The effects of the major storm on the minor drainage system should be noted.
2) 2 Year Pre-developed: After development, the release rate of runoff for rainfall events
having an expected return frequency of two years should not exceed the existing, predeveloped peak runoff rate from that same storm.
3) 5 Year Pre-developed: 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 from a 5 year frequency storm of the same duration.
Allowable discharge rate may be restricted due to downstream capacity.
4) Upstream Pass-through: Detention of runoff generated by upstream land is not
required on the new development site. Release of runoff generated off-site and routed
through the detention basin should not be made in such a manner as to increase the
combined off-site and on-site release rate.
5) Staged Discharge: Because the allowable release rate varies depending on the storm
frequency, multiple outlets or a multi-stage control structure may be necessary to comply
with these requirements. This is especially true for sites with off-site pass-through as
demonstrated in the following example.
b. Release Rate Example:
1) A 10 acre site has a critical storm duration of 6 hours after development.
2) The peak rate of runoff generated by the site for the pre-developed 2 year, 6 hour storm is
8.5 cfs.
3) The peak rate of runoff generated by the site for the pre-developed 5 year, 6 hour storm is
12 cfs.
4) The site receives off-site runoff from a 5 acre upstream area. The off-site area has the
following runoff properties:
Allowable Runoff, cfs
Offsite runoff

2 yr
4.25

5 yr
6

Return Period
10 yr
25 yr
7
8.5

50 yr
9.5

100 yr
11

5) Taking into consideration the offsite contributing area, the maximum release rate for a
given storm event is summarized in the following table:
Allowable Runoff, cfs
Release for on-site runoff

2 yr
8.5

5 yr
12

Off-site “pass through”
Allowable release rate

4.25
12.75

6
18

Return Period
10 yr
25 yr
12
12
7
19

8.5
20.5

50 yr
12

100 yr
12

9.5
21.5

11
23

4. Detention Volume Methods:
a. Two methods for watershed routing are allowed. The modified rational method may be used
for areas up to 5 acres. For larger areas, the Storage Indication or modified Puls method
should be utilized. This is the method utilized by WinTR-55 and other hydrology software.
These methods are described in the following sections.
The use of other technically proven methods for similar drainage areas needs approval by the
Jurisdictional Engineer. For larger drainage areas, the Project Engineer should understand
the details of a computerized hydrology program before selection of the program.
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b. The Project Engineer will submit the stormwater detention proposal according to the drainage
report as described in Section 2A-4. Also required is certification by a licensed Professional
Engineer that the stormwater detention facilities design and calculations were performed by
the engineer, or under the engineer's supervision, and that the facilities and design meet the
criteria of this section.

C. Limitation of Stormwater Runoff
1. No development should cause downstream property owners, water courses, channels, or conduits
to receive stormwater runoff from the proposed development site at a higher peak flow rate, or at
higher velocities than would have resulted from the same storm event occurring over the site of
the proposed development with the land in its natural, pre-developed condition.
2. The Project Engineer can submit to the Jurisdictional Engineer the following factors for
consideration in changing storm detention requirements as a condition for approval of
development:
a. Specific elements of the drainage report as outlined in Section 2A-4 and items listed in
Section 2G-1, A, 1.
b. Historical or potential localized drainage or flood problems adjacent to the site.
c. Historical or potential area wide drainage or flooding problems in the watershed.
d. Location of the site relative to existing drainageways and/or stormwater conveyances.
e. Extent of proposed site increase in impervious surface area.
f.

Anticipated future development of the drainage basin.

g. Existing site features which may facilitate or impede detention design and/or construction.
3. Multiple and contiguous tracts of land of which only part will be initially developed but are
contained in the same basin are described below under two conditions:
a. One Owner: The basin will be considered for stormwater detention for the entire tract. The
results of the study, including staged construction of stormwater facilities, will be contained
in the drainage report as outlined in Section 2A-4. As a minimum, the developed tract will
require detention.
b. Multiple Owners: Many times, upstream undeveloped discharges occur through the
proposed developed property, which cannot be avoided. Possible options for stormwater
detention design in a basin with tracts having multiple owners are:
1) Isolation Detention:
a) Isolate the proposed development portion from the rest of the basin. Construct a
detention control structure on the downstream side of a developed area and outside of
a mainline channel where there is no pass-through from upstream undeveloped
property. This allows the detention basin to serve only the developed area.
b) Isolate the stormwater to be bypassed from the developed area by a split-flow
structure upstream of the proposed detention basin.

4

Revised: 2013 Edition

5B-1
Design Manual
Chapter 5 - Roadway Design
5A - General Information

Street Classifications
A. General
The classifying of streets and highways is necessary for communication among engineers,
administrators, and the general public. Streets can be classified based upon major geometric features
(e.g. freeways, streets, and highways), route numbering (e.g. U.S., State, and County), or
Administrative classification (e.g. National Highway System or Non-National Highway System).
However, functional classification, the grouping of streets and highways by the character of service
they provide, was developed specifically for transportation planning purposes and is the predominant
method of classifying streets for design purposes. For urban areas, the functional classification
hierarchy consists of major arterials, minor arterials, collectors, and local streets.
The information contained in this section is based on AASHTO criteria. The Project Engineer should
use the various AASHTO publications and particularly the current edition of AASHTO’s "Green
Book" to verify the application of values provided herein when complex design conditions or unusual
situations occur.

B. Arterial Streets
1. Major (Principal) Arterial: The major arterial (referred to as a principal arterial by AASHTO)
serves the major center of activities of urbanized areas, the highest traffic volume corridors, the
longest trip, and carries a high proportion of a total urban travel on a minimum of mileage. The
system should be integrated both internally and between major rural connections.
The major arterial system carries most of the trips entering and leaving the area as well as most of
the through movements bypassing the central city. In addition, significant intra-area travel such
as between central business districts and outlining residential areas, between major inner-city
communities, and between major suburban centers, is served by major arterials. Frequently, the
major arterial carries important intra-urban as well as inter-city bus routes. Finally, in urbanized
areas, this system provides continuity for all rural arterials that intercept the urban boundary.
Access to private property from the major arterial is specifically limited in order to provide
maximum capacity and through movement mobility. Although, no firm spacing rule applies in all
or even in most circumstances, the spacing between major arterials may vary from less than 1
mile in highly developed central areas to 5 miles or more in developed urban fringes.
2. Minor Arterial: The minor arterial inter-connects with and augments the major arterial system.
It accommodates trips of moderate length at a somewhat lower level of travel mobility than major
arterials. This system places more emphasis on land access but still has specific limits on access
points. A minor arterial may carry local bus routes and provide intra-community continuity but
ideally does not penetrate identifiable neighborhoods. This system includes urban connections to
rural collector roads where such connections have not been classified as urban major arterials.
The spacing of minor arterials may vary from 1/8 to 1/2 mile in highly developed areas to 2 to 3
miles in suburban fringes but is not normally more than 1 mile in fully developed areas.
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C. Collector Streets
The collector street system provides both land access and traffic circulation within residential
neighborhoods and commercial and industrial areas. It differs from the arterial system in that
facilities on the collector system may penetrate residential neighborhoods, distributing trips from the
arterials through the area to their ultimate destinations. Conversely, the collector street also collects
traffic from local streets in residential neighborhoods and channels it into the arterial system. In the
central business district, and in other areas of similar development and traffic density, the collector
system may include the entire street grid.
1. Major Collector: This type of street provides for movement of traffic between arterial routes
and minor collectors and may collect traffic, at moderately lower speeds, from local streets and
residential and commercial areas. A major collector has control of access to abutting properties
with a majority of access at local street connections. Normally, a slightly higher emphasis is
placed on through movements than direct land access.
2. Minor Collector: This type of street provides movement of traffic between major collector
routes and residential and commercial local streets as well as providing access to abutting
property at moderate low speeds. Consideration for through movements and direct land access is
normally equal.

D. Local Streets
Local streets allow direct access to abutting land and connections to the higher order street systems.
They offer the lowest level of mobility and deliberately discourage major through traffic movements.

E. Private Streets
Certain Jurisdictions allow private streets in specific situations. Private streets are similar to the local
streets but generally are located on dead-end roads less than 250 feet in length, short loop streets less
than 600 feet in length, or frontage roads parallel to public streets. Design criteria for local private
streets are not included in this manual. The Jurisdiction should be contacted to determine if they are
allowed.
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General Information
A. Purpose
In an effort to protect the nation’s waters from pollution, the Environmental Protection Agency (EPA)
has developed a system of regulations, under the Clean Water Act, entitled the National Pollutant
Discharge Elimination System (NPDES). These regulations require the owner of a site to obtain a
permit prior to construction, and ensure that proper steps are taken during construction to help prevent
erosion and prevent sediment from leaving construction sites.
The purpose of this chapter is to explain the erosion and sedimentation process, and describe methods
that may be used to protect natural resources by reducing both. In addition, the steps required to
comply with the EPA’s NPDES regulatory requirements will be explained.

B. Background
Approximately 40% of the nation’s waterways have been identified as impaired, meaning that they do
not meet the water quality standards for their intended use. In Iowa, the most common reason for a
waterway to be designated as impaired is due to high levels of suspended sediment. One of the main
sources of suspended sediment found in waterways is construction site stormwater runoff.
Sediment in runoff from construction sites is a direct result of the erosion created when the site is
stripped of its stabilizing vegetation. According to the U.S. Environmental Protection Agency (EPA),
sediment rates in stormwater runoff from construction sites are typically 10 to 20 times greater than
for agricultural lands. In urban areas, stormwater runoff is quickly intercepted by the storm sewer
and does not have a chance to travel over vegetated areas where suspended sediment can be removed.
The sediment in this runoff eventually reaches streams, ponds, lakes, and rivers. High levels of
suspended sediment can quickly form large silt deposits, filling in these waterways.
Silt deposits can cause damage to public and private property. Silt deposits often flow onto adjacent
property, causing damage; flow onto public streets, creating mud and dust; and clog storm sewers and
ditches. The financial impact caused by this sediment is substantial. Waterways must be dredged to
remove the deposits, streets swept, ditches and storm sewers cleaned, and property damaged by
sediment must be repaired or replaced. While the financial impacts are significant, the loss of natural
resources is just as important.
High levels of sediment in storm runoff can impact an ecosystem. Sediment is often contaminated
with other pollutants such as phosphorous, nitrates, pesticides, and heavy metals. In high enough
concentrations, these pollutants become poisonous. In addition, the suspended sediment filters out
sunlight, killing off aquatic vegetation. Many species of animals depend on this vegetation for habitat
and nourishment. If enough vegetation is destroyed, the levels of dissolved oxygen in the water can
drop to levels where aquatic wildlife cannot survive. Waterfowl and other animals, dependent on the
fish and vegetation for sustenance, may die or leave the area.
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C. Definitions
Aggregate: Crushed rock or gravel screened to different sizes for various uses in construction
projects.
Annual Plant: A plant that completes its life cycle and dies in one year or less.
Apron: A floor or lining to protect a surface from erosion. Normally at the inlet or outlet of a storm
conduit.
Berm: A raised area that breaks the continuity of a slope.
Best Management Practices: Schedules of activities, prohibitions of practices, maintenance
procedures, and other management practices to prevent or reduce the pollution of waters of the United
States. BMPs also include treatment requirements, operating procedures, and practices to control
plant site runoff, spillage or leaks, sludge or waste disposal, or drainage from raw material storage.
Channel: A stream that conveys continuous or intermittent water; a ditch or channel excavated for
the flow of water.
Channel Stabilization: Erosion prevention and stabilization of velocity distribution in a channel
using jetties, drops, revetments, vegetation, and other measures.
Clay (Soils): (1) A mineral soil separate consisting of particles less than 6.6x10-6 feet (0.002 mm) in
equivalent diameter. (2) A soil textural class. (3) A fine-grained soil that has a high plasticity index
in relation to the liquid limits.
Clean Water Act (CWA): The Federal Water Pollution Control Act.
Clod: A compact, coherent mass of soil 2 inches or larger, produced artificially, usually by digging,
etc., especially when these operations are performed on soils that are either too wet or too dry for
normal soil movement.
Code of Federal Regulations (CFR): A codification of the final rules published daily in the Federal
Register. Title 40 of the CFR contains the environmental regulations.
Compaction: The process by which the soil grains are rearranged to decrease void space and bring
the grains into closer contact with one another and thereby increase the weight of solid material per
cubic foot.
Construction Site: A site or common plan of development or sale on which construction activity,
including clearing, grading, and excavating, results in soil disturbance. A construction site is
considered one site if all areas of the site are contiguous with one another and one entity owns all
areas of the site.
Contour: An imaginary line on the surface of the ground connecting points of the same elevation.
Cover: (1) Vegetation or other material providing protection. (2) Ground and soils: any vegetation
producing a protective mat on or just above the soil surface. (3) Stream: generally trees, large shrubs,
grasses, and forbs that shade and otherwise protect the stream from erosion, temperature elevation, or
sloughing of banks. (4) Vegetation: all plants of all sizes and species found on an area, regardless of
whether they have forage or other value. (5) Artificial: any material (natural or synthetic) that is
spread or rolled out over the ground to protect the surface from erosion.
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Detention Basin (Pond): A structure barrier built to divert part or all of the runoff water from a land
area and to release the water under a controlled condition.
Drainage: The removal of excess surface water or groundwater from a land area.
Erosion: (1) The wearing away of the land surface by running water, wind, ice, or other geological
agents, including such processes as gravitational creep. (2) Detachment and movement of soil or rock
fragments by water, wind, ice, or gravity.
Filter Strip: Strip of vegetation above ponds, diversion structures, or other elements to retard flow
of runoff water and thereby reduce sediment flow.
Final Stabilization: Period when all soil-disturbing activities at the site have been completed and a
uniform perennial vegetative cover with a density of 70% for the area has been established, or
equivalent stabilization measures have been employed, or which has been returned to agricultural
production.
Gabion: A rectangular or cylindrical wire mesh cage filled with rock and used as a protecting apron,
revetment, retaining wall, etc., against erosion.
General Permit: An NPDES permit issued under 40 CFR 122.28 that authorizes a category of
discharges under the CWA within a geographical area. A general permit is not specifically tailored
for an individual discharger.
Grade: (1) The slope of a road, channel, or natural ground, or any surface prepared for the support of
construction such as paving. (2) To finish the surface of a roadbed, top of embankment, or bottom of
excavation.
Grass: A member of the botanical family Gramineae characterized by blade-like leaves arranged on
the culm or stem in two ranks.
Grassed Channel (Waterway): A natural or constructed waterway, usually broad and shallow,
covered with erosion-resistant grasses, used to conduct surface water from land.
Ground Cover: Grasses or other plants grown to keep soil from being blown or washed away.
Gully: A channel or miniature valley cut by concentrated runoff, through which water commonly
flows only during and immediately after heavy rains, or during the melting of snow. The gullies may
be branching or linear, rather long, narrow, and of uniform width. The difference between a gully and
rill is the depth. A gully is sufficiently deep that it would not be obliterated by tillage operations. A
rill of lesser depth can be smoothed by regular tillage equipment.
Infiltration: The gradual downward flow of water from the surface through soil to ground water and
water table reservoirs.
Large Construction Activity: As defined in 40 CFR 122.26(b)(14)(x), a large construction activity
includes clearing, grading, and excavating, resulting in a land disturbance that will disturb five acres
or more of land, or will disturb fewer than five acres of total land area, but is part of a larger common
plan of development or sale that will ultimately disturb five acres or more. Large construction
activity does not include routine maintenance that is performed to maintain the original line and
grade, hydraulic capacity, or original purpose of the site.
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Legume: A member of the Leguminosae family, one of the most important and widely distributed
plant families. Leaves are alternate, have stipples, and are usually compound. Most legumes are
nitrogen-fixing plants.
Loess: Soil material transported and deposited by wind and consisting predominantly of silt-sized
particles.
Mulch: A natural or artificial layer of plant residue, or other materials such as straw, leaves, bark,
sand, or gravel on the soil surface, to protect the soil and plant roots from the effects of raindrops, soil
crusting, freezing, evaporation, etc.
Municipal Separate Storm Sewer System (MS4): A conveyance or system of conveyances
(including roads with drainage systems, municipal streets, catch basins, curbs, gutters, ditches, manmade channels, or storm drains) meeting the following criteria:
a. Owned and operated by a state, city, town, borough, county, parish, district, association, or other
public body (created by or pursuant to state law) having jurisdiction over disposal of sewage,
industrial wastes, stormwater, or other wastes, including special districts under state law such as a
sewer district, flood control district or drainage district, or similar entity, or an Indian tribe or an
authorized Indian tribal organization, or a designated and approved management agency under
section 208 of the Clean Water Act (CWA) that discharges to waters of the United States.
b. Designed or used for collecting or conveying stormwater
c. Which is not a combined sewer
d. Which is not part of a publicly owned treatment works (POTW)
National Pollutant Discharge Elimination System (NPDES): National program under Section 402
of the Clean Water Act for regulation of discharges of pollutants from point sources to waters of the
United States. Discharges are illegal unless authorized by an NPDES permit.
Nurse Crop: Seeding of a short-life crop with a permanent species to aid in erosion control until the
permanent species are established.
Organic Matter: Decomposition products of plant and animal materials, such as litter, leaves, and
manure.
Perennial Plant: A plant that normally lives three years or longer.
Permeability, Soil: The quality of a soil horizon that enables water or air to move through it. The
permeability of a soil may be limited by the presence of one nearly impermeable horizon even though
the others are permeable.
Permitting Authority: The United States EPA, a Regional Administrator of the EPA, or an
authorized representative. Under the Clean Water Act, most states are authorized to implement the
NPDES permit program.
pH: A measure of hydrogen ion concentration. Values range from 0 to 14; a pH of 7.0 is neutral.
All pH values below 7.0 are acidic, and all above 7.0 are alkalinic.
Planting Season: The period of the year when planting or transplanting is considered advisable from
the standpoint of successful establishment.
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Point Source: Any discernible, confined, and discrete conveyance, including but not limited to, any
pipe, ditch, channel, tunnel, conduit, well, discrete fissure, container, rolling stock concentrated
animal feeding operation (CAFO), landfill leachate collection system, vessel, or other floating craft
from which pollutants are or may be discharged. This term does not include return flows from
irrigated agriculture or agricultural stormwater runoff.
Pollutant: Dredged spoil, solid waste, incinerator residue, filter backwash, sewage, garbage, sewage
sludge, munitions, chemical wastes, biological materials, radioactive materials (except those
regulated under the Atomic Energy Act of 1954, as amended (42 U.S.C. 2011 et seq.)), heat, wrecked
or discarded equipment, rock, sand, cellar dirt, and industrial, municipal, and agricultural waste
discharged into water.
Qualified Personnel: Those individuals capable enough and knowledgeable enough to perform the
required functions adequately well to ensure compliance with the relevant permit conditions and
requirements of the Iowa Administrative Code.
Receiving Water: The "Water of the United States" as defined in 40 CFR 122.2 into which the
regulated stormwater discharges.
Revetment: Facing of rip rap, or other material, either permanent or temporary, placed along the
edge of a stream to stabilize the bank and protect it from the erosive action of the stream.
Rip Rap: Broken rock, cobbles, or boulders placed as revetment on earth surfaces such as the face of
a dam or the bank of a stream, for the protection against the action of water or waves.
Runoff: That portion of the precipitation on a drainage area that is discharged from the area.
Includes surface runoff and groundwater runoff.
Section 401 Certification: A requirement of Section 401(a) of the Clean Water Act that all federally
issued permits be certified by the state in which the discharge occurs. The state certifies that the
proposed permit will comply with state water quality standards and other state requirements.
Sediment: Solid material, both mineral and organic, that is in suspension, is being transported, or has
been moved from its site of origin by air, water, gravity, or ice.
Seed: The fertilized and ripened ovule of a seed plant that is capable, under suitable conditions, of
independently developing into a plant similar to the one that produced it.
Seedbed: The soil prepared by natural or artificial means to promote the germination of seed and the
growth of seedlings.
Small Construction Activity: Clearing, grading, and excavating resulting in a land disturbance that
will disturb one acre or more and fewer than five acres of total land area, but is part of a larger
common plan of development or sale that will ultimately disturb five or fewer acres. Small
construction activity does not include routine maintenance that is performed to maintain the original
line and grade, hydraulic capacity, or original purpose of the site.
Sod: A closely knit ground cover growth, primarily of grasses, held together by its roots.
Soil Amendment: Any material, such as compost, lime, gypsum, sawdust, or synthetic conditioner
that is worked into the soil to make it more productive. This term is used most commonly for added
materials other than fertilizer.
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Soil Horizon: A layer of soil, approximately parallel to the soil surface, with distinct characteristics
produced by soil-forming processes.
Soil Structure: The combination or arrangement of primary soil particles into secondary particles or
units. The secondary particles are characterized by size, shape, and degree of distinctness into
classes, types, and grades.
Stormwater: Storm runoff, snow melt runoff, and surface runoff and drainage.
Stormwater Discharge Related Activities: Activities that cause, contribute to, or result in
stormwater point source pollutant discharges, including excavation, site development, grading, and
other surface disturbance activities; and measures to control stormwater, including the siting,
construction, and operation of BMPs to control, reduce, or prevent stormwater pollution.
Stubble: The base portion of plants remaining after the top portion has been harvested.
Tacking: The process of binding mulch fibers together by adding a sprayed chemical compound.
Topsoil: The unconsolidated earthy material that exists in its natural state and is or can be made
favorable to the growth of desirable vegetation. Usually the A-horizon of soils with developed
profiles.
Uncontaminated Groundwater: Water that is potable for humans, meets the narrative water quality
standards in subrule 567-61.3(2) of the Iowa Administrative Code, contains no more than half the
listed concentration of any pollutants in subrule 567-61.3(3) of the IAC, has a pH of 6.5-9.0, and is
located in soil or rock strata.
Vegetation: Plants in general or all plant life in the area.
Waters of the United States: All waters that are currently used, were used in the past, or may be
susceptible to use in interstate or foreign commerce, including all waters subject to the ebb and flow
of the tide. Waters of the United States include all interstate waters and intrastate lakes, rivers,
streams (including intermittent streams), mudflats, sand flats, wetlands, sloughs, prairie potholes, wet
meadows, playa lakes, or natural ponds.
Weed: An undesired uncultivated plant.
Wetlands: Areas that are inundated or saturated by surface or groundwater at a frequency and
duration sufficient to support, and that under normal circumstances do support, a prevalence of
vegetation typically adapted for life in saturated soil conditions. Wetlands generally include swamps,
marshes, bogs, and similar areas.

6

Revised: 2014 Edition

Chapter 7 - Erosion and Sediment Control
















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
5
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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.
d. Inspections: The SWPPP must describe the inspection requirements of General Permit No.
2. Inspections are required every 7 calendar days and within 24 hours of the end of a 0.5 inch
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or greater rainfall event. 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.”
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
7
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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.

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.
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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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Rock Chutes and Flumes
BENEFITS
L

M H

Flow Control
Erosion Control
Sediment Control
Runoff Reduction
Flow Diversion

Description: Rock chutes and flumes are devices used to convey concentrated flows down an embankment or
slope to a lower level without causing erosion.
Typical Uses: Commonly used as a permanent feature at the release point where runoff enters a ditch, stream, or
lake. They are also used as a temporary measure to stabilize the inlet slope to a sediment trap or basin.
Advantages:
 Stabilizes slopes and areas where high flow volumes occur.
 Prevents further erosion at entrance to sediment removal devices, reducing the required cleanout frequency.
Limitations:
 May not be considered aesthetically pleasing for permanent installations.
 May be a relatively expensive measure for temporary structures.
 Requires careful construction practices.
 Difficult to maintain level, especially through freeze-thaw cycles.
Longevity: Permanent
SUDAS Specifications: Refer to Section 9040, 2.09 and 3.13
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A. Description/Uses
Rock chutes are devices used to stabilize the inlet slopes to sediment traps, sediment basins, rivers,
ponds, lakes, and other drainage structures. The chutes consist of a rock-lined channel constructed on
a steep slope.
Proper construction of the rock chute is imperative to its performance. The chute must be carefully
notched into the ground to the thickness of the rock, to ensure positive drainage into the chute from
the edges. If drainage into the chute from the edges is not provided, runoff will flow along the top of
the chute, creating the potential for scouring under the chute.
After constructing the chute to the appropriate cross-section, a layer of engineering fabric is usually
placed to protect the underlying soils. Crushed stone of the size or weight specified is then placed
over the fabric, creating a stable surface to transport large flows down steep grades.

B. Design Considerations
The design of a rock chute is dependent on several factors including: the steepness of the slope; the
shape of the channel; the volume and velocity of the water; the size of the rip rap material; and the
downstream tailwater.
In order to simplify the process of designing and sizing a rock chute, a spreadsheet has been
developed by the Iowa Division of the National Resource Conservation Service (NRCS). This
spreadsheet is available on the internet and may be accessed from the following address:
http://www.nrcs.usda.gov/wps/portal/nrcs/main/ia/technical/engineering/.
For permanent structures, an articulated or modular block system may also be considered. These
products may be more aesthetically pleasing than a rock chute. Many can be vegetated to hide or
mask the underlying armoring. Design information for these products is available from their
respective manufacturers.
Installation of a turf reinforcement mat (TRM) might also be considered as an alternative to a rock
chute (see Section 7E-18)

C. Application
Rock chutes should be considered at all locations where an elevation drop may create flow velocities
that exceed the ability of the existing ground surface (bare or vegetated) to prevent erosion.

D. Maintenance
If designed and installed properly, maintenance of rock chutes is normally minimal. If the chute is
left over a winter, it should be inspected in the spring to ensure that it is level. Any movement caused
by freeze-thaw should be corrected.
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Figure 9A-1.01: Typical Urban Utility Locations with Sanitary Sewer Outside of Street
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Figure 9A-1.02: Typical Urban Utility Locations with Sanitary Sewer Under the Street
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Figure 9A-1.03: Typical Rural Utility Locations
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General Information for Trench Design
A. Trench Theory
When designing a pipe, the first step is to determine the flow capacity required, which will then
determine the pipe type, diameter, and grade. The capacity of the pipe must be sufficient to carry
external loads once it is buried.
A buried pipe must resist the dead load of the soil above it and any live loads applied at the surface,
or the pipe will fail. Because buried pipes interact with the surrounding soil based, in part, on the
stiffness of the pipe, different design methodologies have been developed for determining loads on
rigid and flexible pipes.
A rigid pipe has significant strength but will crack if it is deformed. Because of this, a rigid pipe
relies on its strength to carry external loads when buried. However, because of its stiffness, a rigid
pipe must carry the entire load of the soil above it, and even some of the load from the soil adjacent to
it. Rigid pipe design methodology is described in more detail in Section 9B-2 - Rigid Pipes.
A flexible pipe does not have the strength of a rigid pipe, but it will not crack when deformed.
Because of this, a flexible pipe relies on its ability to deform to reduce the load on the pipe by
transferring most of the load to the surrounding soil. Flexible pipe design methodology is described
in more detail in Section 9B-3 - Flexible Plastic Pipes.
When analyzing a proposed pipe installation, both the magnitude of the load imposed on the pipe and
the capacity of the pipe to carry the load must be determined. Both of these values are influenced by
a number of factors, including the pipe’s flexibility or rigidity, the pipe bedding, soil properties, and
installation practices. Because these factors all interact with each other, it is important to understand
how each one affects the ultimate performance of the pipe. These properties are described in more
detail below and in the following sections.

B. Bedding and Foundation Materials
1. Granular Bedding Material: Bedding is the material installed in the bottom of the trench on
which the pipe is laid. Proper pipe bedding is critical to the load carrying capacity of both rigid
and flexible pipes. Clean, crushed Class I granular bedding material should be used for all
gravity sewer installations. Granular bedding material is commonly used as backfill in the
haunch zone (below the springline) as well as for primary and secondary backfill zones,
depending on the pipe material.
Although the interaction between the soil and pipe is different for rigid and flexible pipes, both
types require proper placement and compaction of the bedding material under the pipe and in the
haunch zone for proper support. By supporting rigid pipes along the bottom of the pipe, the pipe
load is distributed over a larger area, thereby reducing the concentrated stresses at the invert of
the pipe. Flexible pipes require proper bedding and haunch backfill to provide sidewall support
for the pipe. As a flexible pipe deflects vertically, the sides of the pipe move outward. Without
proper sidewall support and resistance to these lateral deflections, the vertical pipe deflections can
exceed allowable levels.
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Because bedding and haunch support is critical to the performance of both rigid and flexible
pipes, proper installation of materials in these areas is critical. Most pipe installation guides
recommend hand placement and slicing of granular bedding material with a shovel to ensure there
are no voids in the haunch zone. Soil backfill should be compacted with hand compaction
equipment in the haunch zone after placement of the pipe. Due to a variety of factors, including
time constraints, lack of inspection, and concerns over trench safety, hand working and
compacting backfill around a pipe are almost non-existent in today’s construction industry.
In order to address these issues, the use of clean, self-compacting granular bedding and backfill
material is recommended. Properly graded, clean, crushed stone that is dumped into a trench and
shaped requires little or no additional compaction effort to provide a moderate degree of
compaction. In addition, this material will bridge over some soft or yielding soils, reducing the
need for over-excavation and foundation material. SUDAS Class I Material is a 1 inch, clean,
crushed stone that should be used for most pipe bedding applications.
Where Class I or similar material is not available, gravel or crushed concrete may be used.
However, these materials do not possess the self-compacting quality that Class I material has.
Additional time and effort will be required to place and compact these materials. Increased
construction observation may be required to ensure that the materials are properly placed and
compacted.
2. Stabilization (Foundation) Material: The bottom of the trench should be firm, stable, and
uniform to support the pipe and prevent movement during backfill and compaction. When Class I
bedding material is inadequate for bridging trench bottoms with soft or yielding soils,
overexcavation of the trench bottom and installation of stabilization material should be
considered.
Stabilization material consists of 2 1/2 inch clean crushed stone. It is installed in the bottom of
the trench after overexcavation to remove any soft or yielding soils. The required depth of
overexcavation and stabilization material varies as required to provide a firm base. Class I
granular bedding and normal backfill are placed on top of the stabilization material as in a normal
installation.
Stabilization material can also be substituted for Class I bedding material when installing heavy
pipe, such as concrete pipe 48 inches and greater. For heavy pipe, Class I bedding may be
susceptible to movement under the weight of the pipe. Since stabilization material is significantly
larger, it is better able to resist movement under heavy loads.

C. Backfill Materials
1. Haunch Support: The haunch support zone extends from the top of the bedding material to the
springline, or mid-point, of the pipe. Like pipe bedding, this zone is critical to the support and
performance of the pipe. For flexible pipes, this zone should be backfilled with Class I granular
bedding material in order to provide adequate sidewall support to the pipe. Rigid pipes may be
backfilled with Class I bedding material or suitable native soil, depending on the depth of the
installation. Because a portion of the haunch zone is located underneath the pipe, this area is
difficult to compact. If Class I granular bedding material is not used to backfill the haunch
support zone, careful attention must be paid to ensure that proper compaction is achieved in this
area and that the pipe is not damaged by compaction equipment.
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2. Primary and Secondary Backfill: The primary backfill zone extends from the springline of the
pipe to the top of the pipe. The secondary backfill zone extends from the top of the pipe to 1 foot
over the top of the pipe. For most plastic pipes, the Class I granular bedding material should be
extended from the haunch through the primary and secondary backfill zones. While these areas
can be more easily compacted than the haunch area, plastic pipes are susceptible to damage by
compaction equipment. Therefore, this zone is typically backfilled with Class I bedding material
in order to protect the pipe from damage during compaction.
Though care must still be taken during compaction, rigid and ductile iron pipes may be backfilled
with suitable native materials.
3. Final Backfill: The final backfill zone extends from the top of the secondary backfill (1-foot
above the top of the pipe) to the top of the trench. The materials placed in the final backfill zone
have little impact on the load carrying capacity of the pipe. However, it is important that this area
be backfilled with suitable soils and properly compacted to avoid future settlement. This is
particularly important when the trench is located under future paving.

D. Dewatering
All pipes should be installed in a trench with a dry bottom. Ideally, the water table should be at least
2 feet below the bottom of the excavation. For installations below the water table in soils with a high
coefficient of permeability, dewatering may be required. Due to the slow flow of water, installations
in clay soils do not generally require dewatering, and water in the trench can be controlled with sump
pumps. A number of methods are available when dewatering is required.
Well points (often called sand points) are one of the most common methods of dewatering. The well
point system consists of a number of small diameter wells installed at regular intervals (typically 3 to
8 feet) adjacent to the proposed trench. Each well contains a pipe that extends down to the bottom of
the well. At the surface, the end of each pipe is connected to a header pipe, which is connected to a
vacuum pump. The use of well points results in a localized drawdown of the water table. Because
groundwater is extracted by vacuum, the maximum depth of dewatering by well points is limited to
15 to 20 feet.
For installations where the trench bottom exceeds the limits of the well point system, or where the
well points interfere with the construction, a deep well system may be required. A deep well system
consists of a single well or a much smaller number of wells than a well point system. Wells may be
spaced at 50 foot intervals or larger. In a deep well system, each well has a pump located at the
bottom of the casing. This eliminates the depth limitations of the well point system. Deep wells can
be installed to depths of up to 100 feet with a single-stage pump. Deep wells can draw down the
water table over a significantly larger area than a well point. For this reason, they should be used
with caution in areas where existing structures are present, as the reduction in water table level can
cause settlement.
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References
The following references can be found from ISU Extension (www.extension.iastate.edu):
1. Guidelines for Selecting Trees
2. Street Trees for Iowa
3. Low-Growing Trees for Urban and Rural Iowa
The following references can be found from ISU Forestry Extension
(www.extension.iastate.edu/forestry/publications/list.html):
1. Identification of Conifer Trees in Iowa
2. Soils and Trees
3. Tips for Proper Planting of Containerized Trees
4. Transplanting Trees and Shrubs
5. Watering Newly-Planted Trees
6. Preventing Construction Damage to Trees
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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. Each 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. See MUTCD 4E.09 through 4E.13 for more information. 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.
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E. Traffic Signal Operations
The Mn/DOT Traffic Engineering Manual provides an exceptional discussion on basic traffic signal
operations and design considerations. These are not reprinted within this document but these
references are noted below.
 Mn/DOT Traffic Signal Timing and Coordination Manual
 Traffic Engineering Manual
o Chapter 2. Traffic Signal Phasing and Operations
o Chapter 3. Head Placement Charts
o Chapter 4. Detection
 Mn/DOT Signal & Lighting Certification Manual

F. Pedestrian Considerations
1. Geometrics:
a. Geometrics have a significant impact on pedestrian operations and safety at signalized
intersections as alluded to in the previous section. Intersection skew, number of lanes, lane
width, medians, islands, and curb returns all impact the distance pedestrians must travel to
cross an intersection. As the distance to traverse an intersection approach increases, so does
the signal timing that must be allocated to the pedestrian clearance interval. Long pedestrian
clearance intervals have a negative impact on traffic capacity and operations. A pedestrian
actuation will disrupt traffic signal coordination and require several cycles to bring a corridor
back into coordination. However, large pedestrian volumes may dictate signal timing
resulting in less than optimal conditions for vehicles. A traffic engineer must balance the
priorities of vehicles and pedestrians with no calculations or answers that clearly define a
solution but do provide guidance.
b. Right turns present challenges for pedestrians. A driver of a vehicle turning right on red will
be looking left for a gap in traffic. A pedestrian approaching from the right may have a walk
indication. If the driver sees a gap but does not look back to the right, the pedestrian may not
be seen by the driver resulting in a collision. As a result, a traffic engineer must decide
whether to allow right turns on red.
c. Right turn lanes can present additional challenges for pedestrians, especially if the returns are
large and channelize traffic with an island. The islands can channelize right turning vehicles
away from the traffic signal indications creating difficulties signalizing the right turn
movement. Using a stop sign instead of a supplemental signal indication for the channelized
right turning movement is not an option. It creates a confusing message when all movements
on the approach see green indications, including right turning vehicles, until they are partially
through the turning maneuver and see a stop sign. Some agencies assign the right turning
vehicles a yield sign but it creates an issue protecting pedestrians. If a pedestrian push button
is used at the back-of-curb and pedestrians must cross a right turn lane controlled by a yield
sign, it may give pedestrians a false sense of security when crossing in front of right turning
vehicles. Drivers of right turning vehicles see a yield sign and look left, away from the
pedestrians stepping off the curb, for a gap in traffic. In fact, drivers of right turning vehicles
would be looking even farther left due to the channelization and orientation of the vehicles
making it even more difficult for drivers to see pedestrians approaching from the right.
Consequently, pedestrian volume and safety are important considerations when considering
and designing right turn lanes.
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d. The final geometric consideration as it relates to pedestrians is the pedestrian refuge. Right
turn islands and medians often double as pedestrian refuges. If islands and medians are
intended to be used as pedestrian refuges, they must be large enough to hold pedestrians and
be ADA compliant. A traffic engineer must consider the likelihood that pedestrians will stop
and get stranded in an island or median. On large approaches, it may be intended that
pedestrians only cross a portion of the approach and stop in a median or island. As a result, a
traffic engineer must decide whether to install supplemental push buttons in the right turn
island or median. If islands and medians are not intended to function as pedestrian refuges,
they must be located so they do not obstruct the path of pedestrians.
2. Visibility: Visibility is important to the safe operation of the pedestrian indications. Pedestrian
indications as well as the push buttons should be easily located by pedestrians. Consider where
vehicles, especially large trucks, may stop so they do not obstruct the view of the pedestrian
indications. This will require careful location of median noses, stop bars, crosswalks, and the
pedestrian heads. Finally, make sure there are no obstructions in the returns that may prevent
drivers and pedestrians from seeing one another such as the signal cabinet or vegetation.
3. Special Considerations: Circumstances often arise that require special considerations. For
example, children may have difficulty understanding the meaning of pedestrian indications.
Count down pedestrian heads may be easier for children to understand; therefore, have increased
value in school zones. Count down pedestrian heads may also have added value on wide
approaches. The flashing numbers can attract a person’s eye and the numbers tell a pedestrian
how much time they have to cross which has added value on very wide approaches. There may
be a particular area within a city that has a high concentration of visually impaired. In this case,
audible pedestrian indications may have added benefit. In many cases, some extra thought and
minimal dollars can change a design from adequate to desirable.
4. Americans with Disabilities Act: The Americans with Disabilities Act (ADA) addresses several
design requirements relating to pedestrians. ADA addresses design requirements for items such
as sidewalk ramps, truncated domes, and pedestrian push buttons. These topics are addressed in
detail in Chapter 12 - Sidewalks and Bicycle Facilities and other design manuals such as the
MUTCD and the AASHTO Policy on Geometric Design of Highways and Streets.
a. Accessible Pedestrian Signals (APS): Each traffic signal project location should be
evaluated to determine the need for accessible pedestrian signals, especially if the project
location presents difficulties for individuals with visual disabilities. An engineering study
should be completed that determines the needs for pedestrians with visual disabilities to
safely cross the street. 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
One tool that is available for evaluation of the need for APS and also prioritizing the order for
installing APS equipment on crosswalks can be found at www.apsguide.org developed by the
National Cooperative Highway Research Program (NCHRP).
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If APS are warranted, it is necessary to provide information to the pedestrian in non-visual
formats. This will include audible tones and vibrotactile surfaces. Pedestrian push buttons
should have locator tones for the visually impaired individual to be able to access the signal.
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 signal system. New tones such as clicks, ticks, and other
electronic sounds have replaced the cuckoos and chirping tones of past systems.
b. APS Design Elements: Refer to MUTCD Sections 4E.08 through 4E.13 and the following
information.
1) Push Button Stations: An APS push button station is a weather-tight housing with a 2
inch diameter push button, a speaker, and a pedestrian sign. Braille signing, raised print
or a tactile map of the crosswalk may also be provided. The push button has a
vibrotactile arrow pointing in the direction of the crossing.
2) Location of Pedestrian Push Buttons: Push buttons should be located adjacent to the
sidewalk, between 1.5 and 6 feet from the edge of curb, shoulder, or pavement and no
more than 5 feet from the outside crosswalk line. Where physical constraints make the 6
feet maximum impractical, push buttons should be located no more than 10 feet from the
edge of curb, shoulder, or pavement. Where two push buttons are provided on the same
corner of the intersection, they should be separated by at least 10 feet. If the 10 feet
separation is not feasible, audible speech walk messages are required. Supplemental push
button poles or posts will typically be needed to meet the above criteria. Push buttons
should be mounted at a height of approximately 3.5 feet, but no more than 4 feet above
the adjacent sidewalk. The push button should be located so pedestrians using the
audible or vibrotactile indication can align themselves and prepare for the crossing while
waiting close to the push button station and the crossing departure point.
3) Locator Tone: APS push buttons have a locator tone to allow visually impaired
individuals to access the signal. The locator tone should be audible 6 to 12 feet from the
push button. The locator tone is active during the pedestrian clearance and “DON’T
WALK” intervals.
4) Walk Indications:
 In addition to visual indications, APS include audible and vibrotactile walk
indications. When at least 10 feet separation is provided between pedestrian push
button stations, the audible walk indication is a percussive tone. If 10 feet separation
is not provided, speech messages are required. The speech message should name the
street to be crossed and indicate that the walk sign is on. For example: “Main. Walk
sign is on to cross Main.” Other audible messages may be developed, including
counting down the pedestrian clearance time, depending on the needs of the
particular crosswalk or intersection. Designations such as “Street” or “Avenue”
should not be used unless necessary to avoid ambiguity at a particular location. If the
traffic signal rests in WALK, the tone/message should be limited to 7 seconds and be
repeated with each actuation.
 The vibrotactile walk indication is provided by a high visual contrast tactile arrow on
the push button that vibrates during the walk interval. The vibrotactile indication is
particularly useful to individuals who have both visual and hearing impairments. The
pedestrian must be able to stand with a hand on the device while being aligned and
waiting to begin the crossing. The arrow should be aligned parallel to the direction
of travel on the associated crosswalk.
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c. APS System Options:
 Products currently in the marketplace involve use of 2-wire or 4-wire systems, indicating
the number of wires between the push button station and the control unit (CU). The 2wire system uses a central CU mounted in the controller cabinet, and may provide
Ethernet connectivity. Advantages of this system include minimal field wiring required
on retrofit applications and central control of multiple crossings.
 The 4-wire system requires a separate CU mounted in the applicable pedestrian signal
head for each push button station. In addition to the typical two wires between the push
button and the controller cabinet, a 4-wire cable must be provided between the push
button station and the CU. This system may be more cost effective for installations with
only one or two crossings.
d. APS Compliant Equipment: The following equipment currently meets 2009 MUTCD and
2011 proposed public right-of-way accessibility guidelines (PROWAG) for accessible
pedestrian signals. Other compliant equipment may also be available.
 Advisor Guide and Advisor Advanced Pedestrian Stations (AGPS and AAPS)
manufactured by Campbell Company.
 EZ Communicator Navigator APS manufactured by Polara.
e. Location of Pedestrian Push Buttons: It is common to see a narrow grass strip between the
sidewalk and pole used to mount the push buttons or to only see sidewalk on one side of a
pole containing multiple push buttons. It is difficult to impossible for a person in a
wheelchair to reach the push button in cases like these since it often requires the person to
struggle with one wheel in the grass and one on the sidewalk. As a result, sidewalks must be
paved up to the pole used to mount the push buttons and be at a reasonable slope. There
should also be sidewalk on each side of a pole that has a push button. The MUTCD requires
a pedestrian push button mounting height of approximately 3.5 feet above the sidewalk; keep
in mind that the 3.5 feet is above the grade where the pedestrian would be when accessing the
button. Often times pole footing elevations end up above grade and installing a push button
based on the footing elevation and not the ground elevation where the pedestrian accesses the
button results in a mounting height that is too high. Finally, consider the proximity of the
push buttons to the street. If the poles used to mount the push buttons are too far from the
street, pedestrians will not use the push buttons. Consider installing supplemental poles
closer to the street for mounting the push buttons.

G. Driver and Pedestrian Expectations
Other traffic signal design considerations involve driver and pedestrian expectancy. A traffic
engineer must look beyond the traffic signal being designed and consider the characteristics of the
corridor and the attributes of the existing traffic signals along the corridor. For example, left turn
phasing should be applied consistently and not switch between protected only and protected/
permissive without legitimate reasons. If pedestrian signal heads are used, they should be used
consistently and not sporadically where one intersection uses the heads and the next intersection relies
on vehicular signal heads to guide pedestrians. Traffic signal head style, placement, and orientation
should be consistent along a corridor as well as sign type, size, and location. Intersections should not
randomly switch between doghouse and vertical five section heads, center of lane and lane line
placement, or vertical and horizontal signal head orientation. Consistently applied design criteria
improve driver and pedestrian expectations which typically promote safety and operations. However,
circumstances exist that may, at times, require changes to design criteria to increase vehicle and
pedestrian safety and operations.
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H. Future Development and Improvements
One of the biggest traffic signal design challenges is designing a traffic signal in an area that is under
developed or being redeveloped. Under these circumstances, much of the data needed for design is
either unknown or unstable. Land uses are often modified and business prospects continually change
often having significant impacts on existing and future traffic volumes. In addition, the rate at which
traffic volumes will increase is difficult to determine. In such cases, the traffic signal designer must
work closely with adjacent area land use planning agencies to work towards reasonable expectations
for future travel demands and overall operations. Future phases can be accommodated for within the
design to significantly reduce the need to replace footing locations, adjust mast-arm lengths, or add
additional functionality to the traffic signal. These simple steps can build credibility with the public
and add considerable efficiency to the traffic signal design and overall engineering process.
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