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 Facilities Development Manual Wisconsin Department of Transportation 
 Chapter 10 Erosion Control and Storm Water Quality 
 Section 1 General Introduction 

FDM 10-1-1  Purpose and Objectives February 6, 2002 

1.1  Originator 

The Director of Bureau of Equity and Environmental Services is the Originator of this chapter. All questions and 
comments on the content of this chapter should be addressed to Michelle Reynolds, (608) 264-8417 or by email 
to michelle.reynolds@dot.wi.gov. 

1.2  Purpose 

The purpose of this chapter is to provide information and guidance to designers on erosion control and storm 
water management. This guidance is provided so WisDOT projects will comply with all applicable laws and 
regulations. See FDM 10-1-2 for a summary of these laws and regulations. 

1.3  Chapter Organization 

The chapter is divided into two parts, Part A and Part B (see table below). Part A, which applies statewide, 
provides guidance for developing construction site erosion control plans as required by TRANS 401 and the 
WisDOT/DNR Cooperative Agreement. Part B provides guidance for developing permanent storm water 
management measures to protect water quality, primarily when dealing with WisDOT drainage facilities that are 
located within municipalities regulated by Chapter NR216, Wis. Adm. Code. In areas of the state not covered by 
NR216, the use of "Best Management Practices", as defined in Part B, may be applicable, especially where 
water quality concerns are an issue, such as near high quality waters.  

 

 Chapter 10 

 Part A - Erosion Control  Part B - Water Quality 

Who Does It Apply To: 
- applies statewide to any DOT 
administrated construction site 

Who Does It Apply To: 
 - applies to DOT transportation facilities located within 
municipalities permitted under the authority of Chapter NR 216 
Wis. Adm. Code 

What is Required: 
- must develop and implement 
construction site erosion control plans 
(see FDM 10-5-55) 

What is Required: 
- must fulfill requirements of DOT/DNR Memorandum of 
Understanding 
- must implement storm water quality best management 
practices  

1.4  Glossary 

A glossary of key words used in this chapter is located in FDM 10-15-1.  

FDM 10-1-2  Applicable Laws and Regulations January 24, 1997 

2.1  Federal, State, and Local Laws and Regulations 

As a result of the National Environmental Policy Act of 1969 and the Clean Water Act of 1972, numerous state 
and federal regulations governing land disturbing activities have been developed. In addition, various permits 
are being required (Section 404, Section 402 of the Federal Water Pollution Control Act, and Sections 9 and 10 
of the Rivers and Harbor Act) by a number of agencies such as the Army Corps of Engineers, Environmental 
Protection Agency (EPA) and Fish and Wildlife Service. 

A more recent regulation is EPA's National Pollution Discharge Elimination System (NPDES), requirement of 
which EPA has delegated the Wisconsin Department of Natural Resources (WDNR) to administer. Under 
WDNR's authority, these regulations are known as the Wisconsin Pollution Discharge Elimination System 
(WPDES) requirements and are authorized under Chapter 283 of the Wisconsin Statues. The WPDES 
requirements are designed to regulate the quality of storm water being discharged into the waters of the United 
States to include surface and ground waters.  

The following Wisconsin statutes and administrative codes are applicable: 

http://wisconsindot.gov/rdwy/fdm/fd-10-05.pdf#fd10-5-55
http://wisconsindot.gov/rdwy/fdm/fd-10-15.pdf#fd10-15-1
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 1. WisDOT/WisDNR Cooperative Agreement (see FDM 20-30 Attachment 1.1). 

 2. Cooperative Agreement Memorandum of Understanding of Erosion Control (see FDM 20-30 
Attachment 1.1) 

 3. Chapter 30.12(4) Wis. Stats. DOT Activities; exemption; interdepartmental coordination of 
environmental protection measures. 

 4. Trans 401 Wis. Administrative Code, relating to WisDOT construction site erosion control procedures. 

 5. NR 216 Wis. Admin. Code - Administrative rule on Storm Water Discharges and Permits. 

 6. Chapter 283 Wis. Stats. Wisconsin Pollution Discharge Elimination system. 

 7. Section 281.31 Wis. Stats. Construction Site Erosion Control and Storm Water Management. 

2.2  NR 216 and NPDES Permitting 

The 1972 Clean Water Act (CWA) initiated the need for the National Pollution Discharge Elimination System 
(NPDES) program. In 1977, the EPA began to develop a program for non-point source pollutant loadings such 
as storm water outfalls, but this programs was not enforced. Not until 1985 did the NPDES program really begin 
to account for highway runoff. 

The Water Quality Act (WQA) of 1987 added provisions to the CWA which included permit requirements for 
storm water discharges. The EPA has relied on WDNR to issue WPDES permits regulating storm water 
changes through the Wisconsin Pollutant Discharge Elimination System (WPDES) program. 

WPDES Phase I storm water discharge permits are currently issued by the WDNR under Chapter NR 216, Wis. 
Adm. Code. Phase I dischargers include municipal storm sewer systems, industrial facilities, and construction 
sites disturbing five (5) or more acres. Phase II of the WPDES program will require storm water discharge 
permits for municipal separate storm sewer systems in municipalities of less than 100,000, construction sites of 
less than five (5) acres, and other industrial facilities not covered by Phase I. Phase II is expected to be in place 
by March 1, 1999. 

Section 30.12(4), Wis. Stats., exempts WisDOT from requirements which take the form of state permit 
requirements or prohibitions. State issued WPDES permits under 33 U.S.C. 1342 are not federally permits by 
state permits. Despite this exemption, WisDOT must meet substantiative WPDES permit requirements. 

WisDOT has amended the WisDOT/WDNR Cooperative Agreement addressing construction site erosion 
control. The Cooperative Agreement along with Trans 401, Wis. Adm. Code, Construction Site Erosion Control 
and Storm Water Management Procedures for Department Actions meet the substantive WPDES requirements 
for construction sites. Currently the WisDOT and WDNR are working on an amendment to the WisDOT/WDNR 
Cooperative Agreement which would address storm water discharges from sewer systems located in WPDES 
permitted municipalities which are owned, operated, and maintained by the DOT. 

2.3  Municipal Storm Water Discharge Permits 

Table I summarizes which municipalities will be affected and when they will need to submit information. The 
following municipalities are currently required to obtain Phase I WPDES storm water discharge permits: 

 1. Phase I municipalities with separate storm sewer systems serving incorporated areas with a 
population of 100,000 or more. The two municipalities which fall into this category are Madison and 
Milwaukee. Madison and Milwaukee have completed their permit application. 

 2. Great lakes areas of concern include municipalities which are located areas which have persistent 
water quality problems impairing beneficial use. Remedial actio plans are being developed for these 
areas. In addition, municipalities in these areas will be required to obtain a WPDES permit. 
Municipalities included under this section which were not covered under a previous section are Green 
Bay, Allouez, Ashwaubenon, DePere, Marinette, Sheboygan, and Superior. These municipalities are 
to be notified of their permit requirement beginning July 1, 1996. A preapplication is required from 
these notified municipalities within six (6) months of notification. 

 3. Municipalities which are located in priority watershed with a population of 50,000 or more are required 
to obtain a WPDES permit. Municipalities covered under this section which were not covered under a 
previous section and Eau Claire, Racine, West Allis, and Waukesha. These municipalities are to be 
notified of their permit requirement beginning July 1, 1997. A preapplication is required from these 
notified municipalities within six (6) months of notification. 

 4. Any designated municipalities with separate municipal storm sewer systems which either contribute to 
a violation of water quality standard or is a significant contributor of pollutants to the waters of the state 

http://wisconsindot.gov/rdwy/fdm/fd-20-30-001att.pdf#fd20-30a1.1
http://wisconsindot.gov/rdwy/fdm/fd-20-30-001att.pdf#fd20-30a1.1
http://wisconsindot.gov/rdwy/fdm/fd-20-30-001att.pdf#fd20-30a1.1
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is required to obtain a WPDES permit. Phase I municipalities, Madison and Milwaukee, may petition 
WDNR to designate additional municipalities. These designated municipalities are to be notified 
beginning July 1, 1995 and are required to submit a preapplication six (6) months after notification. 
WDNR is to notify a municipality named in a petition within 30 days of receipt. WDNR shall notify 
municipalities with 90 days of a ruling on the petition. 

2.4  Wis. Adm. Code, Chapter Trans 401 

Trans 401 was created to establish and implement erosion control and storm water management standards for 
airport, railroad, highway, and bridge projects which are administered by WisDOT. 

Trans 401 establishes minimum performance standards which all projects administered by WisDOT should 
meet. An erosion control plan and an erosion control implementation plan are also required under Trans 401. 
Erosion control and storm water management measures should be maintained and inspected prior, during and 
after construction or maintenance of a transportation facility. 

2.5  Administration Rules for Erosion and Sediment Control on Highway Construction Projects 

The Federal Highway Administration (FHWA) has adopted the American Association of State Highway and 
Transportation Officials (AASHTO) Highway Drainage Guidelines, Vol. III, "Erosion and Sediment Control in 
Highway Construction," 1992. The FHWA has adopted these guidelines to be followed on all construction 
projects funded under title 23, United States Code. These guidelines are not intended to preempt any 
requirements made by or under State law if such requirements are more stringent. 

To develop standards and practices of erosion and sediment control on Federal-aid construction projects, each 
State should apply the AASHTo guidelines or apply its own guidelines, if its own guidelines are more stringent. 

To be consistent with the requirements of section 6217 (g) of the Coastal Zone Act Reauthorization 
Amendments of 1990 (CZARA), some certain states should follow specific management measures of erosion 
and sediment non-point source pollution control. Highway construction projects funded under title 23, United 
States Code, located in States with federally approved coastal zone management programs should utilize 
"Guidance Specifying Management Measures for Sources of Nonpoint Source Pollution in Coastal Waters," U.S. 
EPA, January 1993. 

FDM 10-1-3  Erosion Control Plan January 24, 1997 

The design erosion control (EC) plan includes all erosion and sediment control considerations made during the 
planning, location, and project development phases and is found in the contract plans, specifications, and 
special provisions. 

In general, the design EC plan should accomplish three objectives: 

 1. Limit off-site effects to acceptable levels; 

 2. Facilitate project construction and minimize overall costs; 

 3. Comply with federal, state and local laws and regulations. 

Once the project is let, the design EC plan is used by the contractor to develop an "Erosion Control 
Implementation Plan", (ECIP). The ECIP is a narrative and pictorial plan based on the contractor's schedule of 
operations. It differs from the design EC plan in that it outlines a general timetable of when each erosion control 
device or set of devices is expected to be installed by the contractor before, during and after construction based 
on the estimated schedule of operations. 

3.1  Limit Off-Site Effects 

Off-site effects are defined in relation to the levels of sediment that may cause damage to the environment 
and/or customer sensitive areas. 

An evaluation of each site for possible actions and their consequences is central to the development of an 
effective erosion and sediment control plan. Designers should analyze the probable effects to be expected from 
both the implementation of the control measures as well as their omission; the location of the effects; whether or 
not potential damage is acceptable; and the cost effectiveness of the chosen action.  

Proper planning and scheduling of the construction operations are major factors in controlling anticipated 
erosion and sediment problems. The contract documents should require that the work be performed in a manner 
which will cause minimum soil disturbance. Designers should consider including, in the contract documents, a 
limitation on the amount of erodible surface area which may be exposed at any one time, especially when 
working near sensitive areas as defined in FDM 10-5-10 and FDM 10-5-15. 

http://wisconsindot.gov/rdwy/fdm/fd-10-05.pdf#fd10-5-15
http://wisconsindot.gov/rdwy/fdm/fd-10-05.pdf#fd10-5-10
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3.2  Facilitate Construction and Minimize Cost 

To help minimize overall costs, control measures should be effective and safe in their operation, simple to 
construct, afford as little interruption to normal construction procedures as practicable, and be reachable to 
ensure proper maintenance.  

Care should be taken to avoid the "shot-gun approach." Much is lost when the designer attempts to achieve 
total control of both erosion and sediment by calling for rigorous or inflexible design plan measures of 
questionable effectiveness. The design EC plan should be flexible enough to allow construction to be able to 
adjust the control measures to field conditions when necessary. 

3.3  Laws & Regulations 

See FDM 10-1-2 for a summary of applicable laws and regulations. 

FDM 10-1-5  The Erosion Process January 24, 1997 

Soil erosion is the process by which the land's surface is worn away by the action of wind, water, ice and gravity. 
Natural, or geologic erosion has been occurring at a relatively slow rate since the earth was formed, and is a 
tremendous factor in creating the earth as we know it today. Except for some cases of shoreline and stream 
channel erosion, natural erosion occurs at a very slow and uniform rate and remains a vital factor in maintaining 
environmental balance. 

Water-generated erosion is unquestionably the most severe type of erosion, particularly in construction areas. It 
is, therefore, the main problem addressed in this chapter. It is helpful to think of the erosive action of water as 
the effects of the energy developed by rain as it falls, or as the energy derived from its motion as it runs off the 
land surface. The force of falling raindrops is applied vertically, and force of flowing water is applied horizontally. 
Although the direction of the forces created is different, they both perform work in detaching and moving soil 
particles. 

Water-generated erosion can be broken down into the following types: 

Raindrop erosion is the first effect of a rainstorm on the soil. Raindrop impact dislodges soil particles and 
splashes them into the air. These detached particles are then vulnerable to the next type of erosion. 

Sheet erosion is the erosion caused by the shallow flow of water as it runs off the land. These very shallow 
moving sheets of water are seldom the detaching agent, but the flow transports soil particles which are 
detached by raindrop impact and splash. The shallow surface flow rarely moves as a uniform sheet for more 
than a few feet on land surfaces before concentrating in the surface irregularities. 

Rill erosion is the erosion which develops as the shallow surface flow begins to concentrate in the low spots and 
irregular contours of the surface. As the flow changes from the shallow sheet flow to deeper flow in these low 
areas, the velocity and turbulence of flow increase. The energy of this concentrated flow is able to both detach 
and transport soil material. This action begins to cut small channels of its own. Rills are small but well- defined 
channels which are, at most, only a few inches in depth. They are easily obliterated by harrowing or other 
surface treatments. 

Gully erosion occurs as the flow in rills comes together in larger channels. The major difference between gully 
and rill erosion is the order of magnitude. Gullies are too large to be repaired with conventional tillage equipment 
and usually require heavy equipment and special techniques for stabilization. 

Channel erosion occurs as the flow cases movement of the stream bed and bank materials. Wind can have 
similar erosive effects as water and should be considered in the design and construction phases. 

FDM 10-1-10  Basic Principles of Erosion and Sediment Control January 24, 1997 

An effective erosion and sediment control plan originates in the project planning stage. When conscientiously 
and expeditiously applied, these planned measures should result in a project that facilitates construction without 
environmental degradation. 

In general, the following basic principles apply to all projects: 

 1. Plan the highway project to fit the particular topography, soils, drainage patterns and natural 
vegetation as much as practicable. Designers should take special precautions in areas with steep 
slopes and highly erosive soils. When possible, these areas should be avoided. 

 2. Minimize the extent and duration of erodible surface area. The contract should require that the work be 
performed in a manner which will cause minimum soil disturbance. When working near sensitive 
areas, the designer should consider including, in the contract, a limitation on the amount of erodible 
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surface area which may be exposed at any one time during construction of the project. In addition, 
because projects may need to be "buttoned up" over the winter, the designer should provide adequate 
quantities and special provisions to prevent erosion through the spring thaw. 

Grading should be completed as soon as possible after it has begun and the phases or stages of 
construction should be planned to minimize this exposure. Once completed, permanent vegetative 
cover should be established in the area. As cut slopes are made and fill slopes are brought up to 
finished grade, areas should be revegetated as the work progresses. 

If it is not possible to bring the area to final grade within a reasonable period of time as determined by 
the engineer, the use of temporary devices such as temporary seed should be considered. In any 
event, the contractor should not be allowed to delay in bringing the grading to final stages. 

 3. Utilize erosion and sediment control practices to prevent erosion and protect sensitive areas. This third 
principle involves using temporary and permanent best management practices. These practices 
should be judiciously planned and implemented so as to prevent sediment from entering 
environmental and customer sensitive areas. Practices include utilizing: 

- Flat side slopes rounded and blended to the natural terrain with adequate right-of-way or 
temporary easements for construction equipment to perform the work; 

- Drainage channels that are designed with due regard to width, depth, gradient, side slopes, 
alignment, energy dissipation, and protection treatment; 

- Protective ground covers such as vegetation, mulch, erosion mat or riprap to help prevent 
erosion from occurring; 

- Diversion measures such as dikes and intercepting embankments to help divert sheet flow 
away from disturbed areas; 

- Slope drains or flumes for channeling runoff to appropriate locations; 

- Sediment control devices such as traps, basins, stone or rock ditch checks, erosion bales or silt 
fence (not to be used in channels) to help filter out sediment; 

- Located and spaced facilities for ground water interception; 

- Special grading methods such as roughening a slope on the contour or tracking with a cleated 
dozer to reduce runoff velocities and allow sediments to settle out; 

- Available technical assistance.  

 4. Apply perimeter control practices, as needed, to protect the disturbed area from off-site runoff and 
prevent sediment from leaving the construction site. This principle relates to using practices that 
effectively isolate the construction site from surrounding properties in order to prevent sediment 
damage. Generally, sediment can be retained by two methods: (1) filtering runoff as it flows through an 
area, and, (2) impounding the sediment-laden runoff for a period of time so that the soil particles settle 
out. 

 5. Keep runoff velocities low. The removal of existing vegetative cover and the resulting increase in 
impermeable surface area during construction will increase both the volume and velocity of runoff. 
These increases must be taken into account when providing for erosion control. Keeping slope lengths 
short and gradients low, and preserving natural vegetative cover can limit erosion hazards. Runoff 
from the construction site should be safely conveyed to a stable outlet using storm or slope drains, 
diversions, stable channels or similar measures. Conveyance systems should be designed to 
withstand the velocities of projected peak discharges and should be operational as soon as 
practicable. 

 6. Stabilize disturbed areas as soon as possible after final grade has been attained. Permanent 
structures, temporary or permanent vegetation, mulch, stabilizing emulsions, or a combination of these 
measures, should be employed as quickly as possible after the land is disturbed. If a delay is 
anticipated in obtaining the finished grade, temporary measures should be implemented immediately 
after rough grading is completed. 

 7. Establish and implement a thorough maintenance and follow-up program. This last principle is vital to 
the success of the six other principles. A site cannot be effectively controlled without thorough, 
periodic checks of the erosion and sediment control practices. The practices must be maintained just 
as construction equipment must be maintained, and material checked and inventoried. It is 
recommended that a routine "end of the day check" be made to ensure that all control devices and 
measures are functioning properly. Designers should schedule a time to meet with the construction 
project engineer in the field to evaluate and obtain feedback. 
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In general, limiting the time of exposure and judiciously selecting control practices will help minimize erosion and 
sediment loss. 
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