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This collection of Best Practices includes revisions to previous versions, plus includes additional ecological 
protection measures associated within the regulatory framework of the DNR.  Practices in this document 
are to be considered as recommendations for addressing GP2004-0001 permit conditions, as well as 
many DNR ecological protection regulations.  These may be utilized as is or modified for a specific project.  
The practices in this collection are not the only way to meet DNR requirements, though are presented as 
‘Best Practices’ for meeting the various conditions of GP2004-0001, thus reducing the time and cost of 
developing customized plans for every project. 
 

All pages (unless noted as such) may be utilized for guidance in design and construction. 
 
  

Changes to this document may occur at any time.  Please check for the most recent version at: 
 

www.dnr.state.mn.us/waters/watermgmt_section/pwpermits/gp_2004_0001_manual.html 
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This document is a collection of ‘Best Practices’ that provide guidance on meeting DNR regulations that are 
within the regulatory framework of GP2004-0001.  These include best available methods for protecting or 
enhancing the ecological and water resources that our transportation system intersects.   Our transportation 
infrastructure must be responsive to our population’s needs.   However, as we do so, we must do it with a 
goal that we create a transportation network that does not undermine the essential ecological infrastructure 
that also exists here. 
 
A road is a linear transportation system, connecting people with their places of residence, education, work, 
recreation, as well as being for supply of goods and services.  Transportation agencies have multiple criteria 
for accommodating these needs in the design, construction, and operation of a road system.  A river or 
stream is also a linear transportation system, and includes connecting an animal’s place of residence with 
areas to raise offspring, and supply of ‘goods and services’ for the animals that live there.  Natural resource 
agencies have multiple criteria for accommodating the needs for protection, enhancement, and enjoyment of 
the users of a river system. 
 
A bridge or culvert is an intersection of two differing linear transportation systems.  One is a human system 
primarily based on needs for flow of goods and services, the other is an ecological system based on the flow 
of water.  The ‘Best Practices’ provided in this document have guidance for road authorities on how best to 
take into account the ecological resources that move through such an intersection.  Of the many ‘Best 
Practices’ in this document, use of just one may be enough to provide the needed element for an efficient 
intersection of two differing transportation systems. 

 
Peter Leete 
Transportation Hydrologist 
DNR Ecological & Water Resources 
 
Office location at: 
MnDOT Office of Environmental Stewardship 
395 John Ireland Blvd., MS 620 
St. Paul, MN 55155 
 
Email: peter.leete@state.mn.us 
Phone: 651-366-3634 
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Utilizing this Collection of Best Practices 
 
The DNR anticipates that transportation projects will use practices in this document as a guide to address 
DNR Public Waters regulations associated with the protection of our water resources for fisheries, wildlife, 
rare features, invasive species, ecological connectivity, and recreational opportunity as identified in General 
Permit 2004-0001 (the ‘MnDOT GP’ for replacement or repair of Bridges, Culverts or stormwater outfalls).  
Though these practices are also applicable to other transportation projects the may require DNR approval or 
Public Waters permitting.   We recognize that other technical references, standards, and regulations may 
apply.  However, use of these Best Practices provides consistency, reduces uncertainty, and increases the 
likelihood of environmental compliance for DNR Public Waters jurisdiction during all phases of a road project 
(scoping, design, construction, and maintenance).    
 

The document is organized into three chapters. It is to be utilized as a comprehensive communication tool 
and implementation guide for the designer, construction manager, on-site contractor, or maintenance 
personnel. These pages show steps, procedures and examples of how to address various issues and 
meeting DNR regulations. Think of it as a sample plan for DNR constraints near a watercourse, lake, 
wetland or rare feature.  During early coordination of a project, through MnDOTs Highway Project 
Development Process and Early Notification Memo (http://www.dot.state.mn.us/planning/hpdp/scoping.html), 
or other communications, the DNR will identify practices that should be incorporated into project 
documentation, design, or construction as guidance to meet DNR regulations. The entire document is not 
expected to be incorporated into every project. In fact, each Best Practice is written to be utilized as a stand-
alone document.  Within the framework of Preliminary Review and Early Coordination between MnDOT and 
DNR, appropriate sections will be identified as being applicable to a specific project. 
 

Chapter 1 (Species Protection) provides information about protection of game fish, other aquatic or 
terrestrial species and sensitive native vegetation. There is also guidance to prevent the spread of invasive 
species.  This chapter contains many options for ecological enhancements and/or protection to include in 
final design or construction methods.  Much of this guidance is required under permit conditions, and if not, 
may qualify for mitigation measures for a projects impact to resources in the area.    
  

Chapter 2 (Hydraulic and Hydrologic Recommendations) contains several detail illustrations, notes and 
guidance of Best Practice options for Hydraulic and Hydrologic design of structures impacting Public Waters.  
Each site will have to be evaluated to ensure that replacement of an existing structure does not result in an 
increase of flood potential to upstream or downstream properties.  Additional information is also provided to 
improve or repair stream stability and local habitat. 
 

Chapter 3 (Methods of In-Water Construction) offers illustrations, notes, and guidance on best practices 
for in-water construction work. These methods have been pre-approved by the DNR for use in the field (EG 
Site Management Plans); however, not all methods are appropriate for all work sites. Note that in most 
cases the applicable DNR Hydrologist will have to approve a method prior to construction. For this reason 
project designers, construction engineers, project managers, or contractors should work in consultation with 
the DNR for selection and approval of the appropriate method of in-water construction.  
 

The Appendix is a collection of reports, publications, standard plans, or examples that have been utilized in 
actual projects to meet many of the best practices in this manual.  They are included here, as they may 
prove useful during project development.   
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recognize there are numerous people (too many to list) from DNR, MPCA and MnDOT, that have contributed 
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have contributed due to their work experience in the field.  While regulators identify what to protect, 
contractors are often the ones to develop efficient methods to do so.  Much of this manual is very much due 
to the interaction and sharing of information between DNR, MPCA, MnDOT, and MnDOTs consultants & 
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http://www.dot.state.mn.us/planning/hpdp/scoping.html
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About this Document 

 
This collection of best practices was originally developed for meeting specifics of Minnesota Department of 
Natural Resources (DNR) General Public Waters Work Permit (GP) 2004-0001.  This general permit has 
been issued to MnDOT for the repair or reconstruction of culverts, bridges, or stormwater outfalls impacting 
Minnesota’s Public Waters.   This latest version includes a growing number of best practices to protect the 
ecology of Public Waters, and many terrestrial ecological concerns that DNR oversees.    When applicable, 
these practices are to be used in the same manner as MnDOT manual series for the design and construction 
of transportation projects. The DNR recommends information contained in these best practices be 
incorporated into the plans and specifications for a proposed project.  
 
Some Best Practices are for guidance in design, others illustrate recommended construction practices. The 
information provided is not to be considered the only method for which a project may be designed and 
constructed. However, each illustration meets requirements set forth in GP 2004-0001, and may be utilized 
wholly or in part in order for a project to meet Public Waters Work Permit Regulations.  
 
Many requirements of meeting the MPCA General Permit for Authorization to Discharge Stormwater 
Associated with Construction Activity (MN R100001) and the DNR Temporary Appropriations General Permit 
(GP 97-0005) are also integrated into Chapter 3. However, use of this document does not release the user 
from requirements of any rules, regulations, requirements, or standards of any applicable federal or state 
agencies; including, but not limited to the, U.S. Army Corps of Engineers, U.S. Fish and Wildlife Service, MN 
Department of natural Resources, Board of Water and Soil Resources, Minnesota Wetland Conservation Act, 
MN Pollution Control Agency, or Watershed Districts.   

 

Scope of this Document 
 
This documents’ focus is on DNR regulatory requirements that can be expected of transportation projects 
regarding Public Waters. Public Waters are designated as the lakes, wetlands, and watercourses over which 
DNR has regulatory jurisdiction. Public Waters are a subset of Waters of the State. The statutory definition of 
public waters includes Public Waters, Public Watercourses, and Public Waters Wetlands (Minnesota Statute 
103G.005, Subdivision 15).  
 
Public Waters defined: 
 

Pubic Waters are bounded by the ordinary high water level (OHWL or OHW) on a basin or watercourse. The 
OHW reference defines the DNR’s regulatory authority over projects that may alter the course, current or 
cross section of public waters and public waters wetlands. For lakes and wetlands, the OHW is the highest 
water level that has been maintained for a sufficient period of time to leave evidence on the landscape. The 
OHW is commonly that point where the natural vegetation changes from predominately aquatic to 
predominantly terrestrial. For watercourses, the OHW is the elevation of the top of the bank of the channel. 
For reservoirs and flowages, the OHW is the operating elevation of the normal summer pool.  
 

Note:  
The ordinary high water level (OHW) jurisdiction is waterward of a vertical line at the reference 
elevation point or the top of the bank of identified Public Waters basins and watercourses. Work 
waterward of this point is under DNR Public Waters regulatory authority, regardless of whether 
there is water present or not. Any construction activity that may alter the course, current or cross 
section within the boundaries of the OHW may require a Public Waters Work Permit, even if the 
activity does not directly affect the water at the time. Construction activities on bridges and culverts 
such as resurfacing, repair of lighting, installing or maintaining safety features such as guardrail, 
have no potential to change the course, current or cross section of a stream and do not require a 
permit from the DNR. However, activities that have the potential to temporarily or permanently  
change the course, current or cross section of a stream require the project be evaluated for a Public 
Waters Work Permit.  
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Contact Information 
 
This is the fourth version of this document. Comments and recommendations for future versions are 
welcome, and should be sent to: 
 
Peter Leete,  
Transportation Hydrologist 
DNR Ecological and Water Resources 
Email: peter.leete@state.mn.us  
Phone: 651-366-3634, 
 
Office located at: 
MnDOT Office of Environmental Stewardship 
395 John Ireland Blvd.  MS 620 
St. Paul, MN 55155 
 
Should questions arise whether a particular MnDOT project will impact a Public Water, contact Peter Leete 
or the appropriate DNR Area Hydrologist.  For all other projects contact the DNR Area Hydrologist for the 
county in which the work is proposed.  A complete list of Area Hydrologists is provided via the link provided 
below. 

 

Links 
 
DNR Area Hydrologists contact information: 
http://files.dnr.state.mn.us/waters/dow_area_staff.pdf 
or 
http://files.dnr.state.mn.us/waters/area_hydros.pdf 
 
A copy of GP 2004-0001 may be found at: 
http://files.dnr.state.mn.us/waters/watermgmt_section/pwpermits/General_Permit_2004-0001.pdf 
 
MPCA Stormwater Program for Construction Activity information may be found at: 
http://www.pca.state.mn.us/water/stormwater/ 
 
The DNR Temporary Water Appropriations General Permit 97-0005 may be found at: 
http://files.dnr.state.mn.us/waters/forms/tempprojectsgp.pdf 
 
All Public Waters have been identified on county maps and are available via the web at: 
http://www.dnr.state.mn.us/waters/watermgmt_section/pwi/maps.html 
 
The Minnesota DNR Data Deli provides easy access to a wide variety of spatial data to the Minnesota GIS 
community at no cost:    
http://deli.dnr.state.mn.us/ 
 
MnDNR Permtting and Reporting System (MPARS) 
www.dnr.state.mn.us/mpars 
 
All DNR Field Office locations may be found at: 
http://www.dnr.state.mn.us/contact/locator.html 
 
 
  

http://files.dnr.state.mn.us/waters/dow_area_staff.pdf
http://files.dnr.state.mn.us/waters/area_hydros.pdf
http://files.dnr.state.mn.us/waters/watermgmt_section/pwpermits/General_Permit_2004-0001.pdf
http://www.pca.state.mn.us/water/stormwater/
http://files.dnr.state.mn.us/waters/forms/tempprojectsgp.pdf
http://www.dnr.state.mn.us/waters/watermgmt_section/pwi/maps.html
http://deli.dnr.state.mn.us/
http://www.dnr.state.mn.us/mpars
http://www.dnr.state.mn.us/contact/locator.html
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Preliminary Review & Early Coordination 
 
 
We encourage in-office review of publically available information during early scoping and early design 
phases.   Much can be learned about what may be in or near your project area by accessing publically 
available GIS information located on the DNR’s Data Deli website at http://deli.dnr.state.mn.us/.  If you have 
questions regarding proposed work near any of the data shown, please contact the local DNR offices or the 
DNR Transportation Hydrologist. The following files will be a good indicator of the level of DNR concerns that 
may be encountered within a project area.  

 
MBS Railroad Rights-of-Way Prairies 
MBS Native Plant Communities 
MBS Sites of Biodiversity Significance  
Public Waters Inventory (PWI) Watercourse Delineations 
Public Waters Inventory (PWI) Basin Delineations 
DNR managed lands such as Wildlife Management Areas, Scientific & Natural Areas, Public 
Access, State Parks, State Forests, etc 
MN Prairie Conservation Plan 
Trout streams, including PLS sections with trout streams 
FEMA layers for flood impact potential 
Minnesota Trails (water, state, and snowmobile) 
 

Other Federal or State regulatory agencies may also have interests in preliminary review and early 
coordination.  Additional information is also available for reviewing a project for other agencies requirements.  
These include, but are not limited to: 

 
National Wetland Inventory (NWI) maps 
Soil Survey  
MPCA Special Waters 
MPCA Impaired Waters 
Historic properties 

 
1. The Minnesota Natural Heritage Information System (NHIS) provides information on Minnesota's 

rare plants, animals, native plant communities, and other rare features. The NHIS is continually 
updated as new information becomes available, and is the most complete source of data on 
Minnesota's rare or otherwise significant species, native plant communities, and other natural 
features. Its purpose is to foster better understanding and conservation of these features. The NHIS 
is not provided through the Data Deli site.  Though it will need to be queried to determine if there are 
rare species or biologically sensitive areas known to occur within or near a project area.  Typically a 
search is conducted on all areas within a one-mile radius of the project area.  For required survey 
information:  http://www.dnr.state.mn.us/nhnrp/nhis.html 

 
2. Preliminary review (either on your own or through direct contact with regulatory agencies) can help 

identify the likelihood of sites to have specific design parameters, mitigating options to include, 
and/or construction limitations set by the DNR.  Examples are: 

 
Fish passage 
Navigational requirements 
Flood elevation constraints 
Invasive species protocols 
Rare species protection 
 

3. Early coordination or pre-application meetings should take place to discuss general aspects of the 
project or specific site requirements. These meetings should be conducted regularly (annually) to 
discuss a road authority’s projected work plan (often out a year or two or three).   For MnDOT, the 
Early Notification Memo process is the typical avenue for the exchange of information on avoidance, 
minimization, and mitigation of a projects potential ecological impact.     

 

http://deli.dnr.state.mn.us/
http://www.dnr.state.mn.us/nhnrp/nhis.html
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Chapter 1. Species Protection 
 

The following pages contain illustrations and notes on Best Practices for protection of gamefish, other 
aquatic or terrestrial species, and sensitive native vegetation. There are also protocols for preventing 
the spread of aquatic invasive species.  This chapter contains options for ecological enhancement or 
protection measures.  These may be incorporated into final design, special provisions, and 
construction plans.  Much of this guidance is required under DNR permit conditions, and when not, 
can qualify for mitigation measures for a projects impact to resources in the area. 
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(Chapter cover  and above photo:  TH1 near Isabella, Lake County, MN)

 
(local road, southern MN) 
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WORK EXCLUSION DATES 
TO ALLOW FOR FISH SPAWNING AND MIGRATION 

 
To allow for fish migration or spawning, no in-water work is allowed in Public Waters during these dates*.  
 

The Work Exclusion Dates below shall be incorporated into project scheduling and staging to protect fish spawning and 
migration.  Work may be conducted elsewhere on a project during these dates; however no work shall occur within Public 
Waters during the specified exclusion dates without written approval from the DNR.  

 
* Where the permittee demonstrates that a project will minimize impacts to fish habitat or if work during this time is 
essential, work during this period may occur only upon written approval of the DNR Area Fisheries Manager.  
Contact information for Area Fisheries Managers:  
http://files.dnr.state.mn.us/fisheries/management/dnr_fisheries_managers.pdf 
 

Please be aware that the MPCA NPDES general permit for authorization to discharge stormwater associated with 
construction activities (Permit MN R10001) recognizes the DNR “work in water restrictions” during specified fish migration 
and spawning time frames.  During the restriction period, all exposed soil areas that are within 200 feet of the water’s 
edge and drain to these waters, must have erosion prevention stabilization activities initiated immediately after 
construction activity has ceased (and be completed within 24 hours).

http://files.dnr.state.mn.us/fisheries/management/dnr_fisheries_managers.pdf
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Spawning and Migration behavior of various fishes 

 
The following pages have general information on reproductive habits of fish species that are commonly associated to the 
work exclusion dates set by DNR Area Fisheries Managers.   Knowing which species are utilizing the waters where work 
is proposed is an important factor in determining work exclusion dates.   Another important factor is water temperature, as 
all spawning correlates to water temperature as it warms up each year, or in the case of several trout species, the cooling 
of the water in the fall. 
 
For more information on these and other species, see:  
http://hatch.cehd.umn.edu/research/fish/fishes/natural_history.html 
http://www.dnr.state.mn.us/fish/index.html 
 

Bass 

 
Bass spawn later than most species. They spawn mostly in May and June in Minnesota when water temperature reaches 
about 60° F.  Largemouth and Smallmouth bass have similar spawning habits.   As in other sunfish species, the male 
prepares the nest. Largemouth prefer a site in clear shallow water (1-4 ft deep) in areas of bulrushes, water lilies, coontail, 
or other submerged plants. The bottom may be gravel, sand, or even mud. Smallmouth bass prefer a gravel bed, often 
next to a log, boulder, or other obstruction in about 3-10 feet of water. The very assertive, territorial male uses his fins to 
clear an area until he exposes gravel, shells, or plant roots. Both males and females spawn with multiple partners. The 
male fans the eggs (embryos actually) and protects them from predation.  The eggs (embryos) usually hatch in about a 
week. They spend another week in the nest while they develop their mouths, digestive tracts, and some fin rays. Finally, 
they swim up into the water column and begin feeding. At this time, most larvae of the sunfish family swim away. But 
largemouth larvae continue to swim together in a "brood swarm" for the next 3-4 weeks as they develop into juveniles. 
The male largemouth continues to protect this swarm until it breaks up.  

  

Lake sturgeon 

 
Lake sturgeon are listed as a species of special concern. They are present in limited numbers in the lower Mississippi, St. 
Croix, Minnesota, Red, and Rainy rivers. They also inhabit Lake Superior, Lake of the Woods, and some lakes in the 
Boundary Water Canoe area. Lake sturgeon have been reintroduced to the Red River system, and recovery of 
populations in the upper St. Croix and Rainy river systems has been reasonably good. Poor water quality and migration 
barriers such as locks and dams, continue to prevent recovery in the lower Mississippi River. 
 
The spawning season for lake sturgeon in Minnesota spans the months of April, May, and sometimes June. Males do not 
reach sexual maturity until they are 20 years old, and females are usually 25 years old before they spawn for the first time. 

http://hatch.cehd.umn.edu/research/fish/fishes/natural_history.html
http://www.dnr.state.mn.us/fish/index.html
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Females only spawn every 4 to 6 years, while the males usually spawn every other year. Lake sturgeon generally migrate 
long distances to reach suitable spawning habitat (gravel beds in moving water or lake shallows). Dams and other 
navigation devices can interfere with this migration and force sturgeon to spawn in unsuitable areas. Males arrive at the 
gravel spawning sites before females. When spawning begins, several male will swim along side a female, usually going 
against the current. The female deposits her eggs and the males fertilize them at the same time. Each spawning act is 
brief, but the entire process can last up to 8 hours and can be spread out over a couple of days. Eggs stick to the bottom 
of the lake or stream and hatch in 5-10 days depending on water temperature. 
 

Muskellunge 

 
The musky spawning season is in the spring (April or May) about 2 weeks or more later than the northern pike season. As 
do northerns, musky leave lakes and move up into small streams or into flooded shallows around lake margins to spawn. 
They choose heavily vegetated sites in water 15-20 inches deep. Pairs of musky swimming side by side spawn 
haphazardly over the vegetation, to which the fertilized eggs attach. Spawning normally goes on for about a week before 
the fish return to the deeper water leaving the eggs and soon-to-be young musky to fend for themselves.  The eggs hatch 
in 8-14 days. As with the northerns, newly hatched muskies attach themselves to the vegetation using the adhesive organ 
on their heads. Here they develop their mouths and fins over another 1-2 weeks before they swim free and begin to feed.  
 

Northern Pike 

 
Northerns spawn in April or early May shortly after ice melts (when water temperatures approach 40 degrees). They move 
up into small streams during the night hours or select shallow, flooded marshlands or grassy lake margins as their 
spawning sites. Northerns spawn in groups of one female and one to three males.  The fertilized eggs stick to the weeds. 
Females leave the spawning areas as soon as they have released all their eggs, but males may stay for a week or more. 
Though they do not protect the eggs. The eggs hatch in 12-14 days, but the newly-hatches embryos attach themselves to 
the vegetation using an "adhesive organ" on the tops of their heads. They continue to develop their mouth and fins for 
another 5-15 days before they swim free and begin to feed.  The fry (newborns) stay in their spawning areas until they're 
about two to three inches long. Then they move to deeper water. 
 

Salmon 
Salmon are introduced species. Three species of Pacific salmon introduced to Lake Superior in the past few decades 
(Coho, Chinook, Pink) have been known to naturally reproduce. All feed in the big lake until they reach sexual maturity. 
Then, in the fall, they swim up rivers to spawn and then, inevitably, die. The largest, which has fared the best in its 
introduced environment, is the chinook salmon (also called king salmon). 
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The chinook pink, and coho salmon normally live in the Pacific Ocean and spawn in streams of eastern Asia (Russia) and 
western North America. In Minnesota, they inhabit Lake Superior and some of its tributaries.  Most salmon return to 
spawning streams in their third year of life. They move shoreward in late September and October and wait for the fall rains 
before swimming up the streams. Spawning occurs in October and early November. Females use their tails and entire 
bodies to dig out nests in areas of gravel where they spawn, usually with a single male.  The gravel and sand that she 
removes drifts down and covers adjacent downstream nests. These acts are repeated until the female has deposited all 
her eggs. Usually both the male and female die shortly after spawning is over.  The alevins (free-swimming embryos) 
hatch in the mid to late winter and remain in the gravel for several weeks or months while their fins develop. They swim up 
into the current, begin to feed, and shortly afterward migrate to Lake Superior in April or May.  
 

Topeka Shiner 
Minnesota populations of Topeka shiners seem to be doing well and have a state designation of "special concern" in their 
limited distribution of the state (Missouri Watershed portions of Pipestone, Murray, Rock and Nobles Counties). In other 
states the species is doing very poorly. On January 14, 1999, the Topeka shiner was designated an endangered species 
by the Federal government. Thus, it became Minnesota's first and only Federally endangered fish species.  
 
Their spawning season lasts for 8-10 weeks starting in mid-May to early June when water temperature reaches 70° F. 
They do not build their own nest, but share a nest with orange-spotted or green sunfish. Males establish small territories 
around the nest and aggressively defend it from all other Topeka shiners. Female may enter a territory only to be chased 
out repeatedly. If she is persistent she will finally he accepted by the male. The two spawn head to head above the nest. 
The female releases only a few eggs during each brief spawning episode. Topeka females produce clutches of eggs 
(groups of eggs that become ready for spawning at about the same time). A single clutch varies from 150-800 eggs 
depending on the size and condition of the female. We do not know how many clutches a female produces in a season, 
but we suspect it is several. At 70° F it takes about 5 days for the eggs to hatch and another 4 days before the larvae 
begin to feed. 
 

Trout  
Minnesota has two native trout species: the brook trout ("brookies") and the lake trout.   The other trout in this state are 
brown trout and rainbow trout. Both were introduced to Minnesota in the late 1800s. The rainbow is native to western 
North America and the brown is native to Germany. A type of large rainbow trout that lives most of its life in Lake Superior 
and spawns in large North Shore rivers is called a steelhead. A cross between a lake trout and a brook trout, called a 

splake, is also found in some northern lakes. 
 

      
 

Brook Trout 
Brook trout spawn in October, November, and December. Depending on the year, sometimes spawning in 
streams flowing into Lake Superior begins in late September. During these spawning times the water 
temperatures are usually 40-49° F. The males and females gather in a shallow part of the stream that has fresh, 
well-oxygenated water and a clean gravel bed. The female digs a nest, called a redd, 4 to 12 inches deep in the 
bottom. The fish churn the water as they release eggs and milt. After the eggs are laid and fertilized, the female 
covers them with a bit of gravel.  Streamflow across  the gravel keeps the eggs oxygenated and clear of silt. The 
eggs hatch in late winter (50-150 days depending on water temperatures). The colder the water temperature is 
the longer the development period.  Brook trout do not die after spawning. They spawn each year of their adult life. 
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Trout (cont.)  
Brown Trout 
Brown trout can live in warmer and more turbid (cloudier) water than brook trout can. This allows them to live in 
the downstream portions of coldwater streams, while brook trout tend to live in the headwater areas.  Brown trout 
swim up into headwater areas to spawn. They usually choose gravel bottoms often where there are spring seeps 
and good moving water. Brown trout spawning season begins in October and goes into December. Spawning 
habits and seasons are similar to the brook trout. They also do not die after spawning. They spawn each year of 
their adult life. 
 

Lake Trout 
Lake trout in Minnesota live primarily in Lake Superior and many of the deep, cold lakes of St. Louis, Lake, and 
Cook counties. They also occur in a few lakes of the upper Mississippi River drainage. They were introduced to 
Grindstone Lake near Sandstone many years ago. Lake trout only do well in lakes where the water temperature 
does not exceed 18° C (65° F). Lake trout spawn in the fall, mostly in October though early November, when 
water temperature falls below 10° C (50° F). They spawn over boulder beds where water currents keep the rocks 
clear of silt. The embryos develop for 4 to 5 months and hatch into alevins (free swimming embryos) in February 
and March. The alevins live in the rock crevices for another few weeks while they finish their fin development. 
Then they disperse into the lake. 
 

Rainbow Trout (steelhead) 
Stream-dwelling rainbows migrate upstream to spawn. Those in lakes migrate into tributary streams or spawn in 
shallow areas of rock or gravel if no streams are available. A few may spawn in the fall, but most spawn in the 
spring when water temperatures rise to the upper 30’s or low 40’s ° F.  This rise in water temperature must 
correspond with a rise in stream elevations (from rain) or they will not spawn.  The female scrapes out a nest in 
the gravel and is joined by one or two males. The female covers the eggs with the gravel she removed to build the 
nest. There is no parental care of the nest or the eggs, and adults return to their feeding areas. The embryos 
develop for 20-80 days depending on the water temperature. They hatch into what are called alevins (free-
swimming embryos with huge yolk sacs) and stay down in the gravel for another 2-3 weeks while their fins 
develop. After that time, they swim up and begin feeding in the stream or lake. Migrating rainbows can live and 
grow in the stream for 2-3 years before they migrate downstream or out into a lake. 

 

Walleye 

 
The walleye is native to most of Minnesota, flourishing in large, shallow, windswept lakes with gravel shoals.  It is also 
native to many smaller lakes and steams in all of Minnesota's major drainages. Walleye are a "cool-water" species, 
preferring warmer water than do trout and cooler water than do bass and panfish.  Walleye spawn over rock, rubble, 
gravel and similar substrate in rivers or windswept shallows in water 1 to 6 feet deep, where current clears away fine 
sediment and will cleanse and aerate eggs. Male walleye move into spawning areas (usually the same location from year 
to year) in early spring when the water temperature may be only a few degrees above freezing. The larger females arrive 
later. Spawning reaches its peak when water temperature ranges from 42 to 50 degrees.  Neither parent cares for the 
eggs in any way.  After spawning, walleye move back to feeding areas. Eggs gestate for I - 3 weeks, depending on water 
temperature.  Once hatched the fry float downstream.  
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Protection Measures for 
Areas of Environmental Sensitivity (AES) 

 
An Area of Environmental Sensitivity (AES) is a generic term to be utilized on plans to identify an area as containing 
unique characteristics that needs specific protection during construction.  These areas may be any area that is identified 
for added protection due to habitat, wildlife, cultural resources/properties, ecological significance, geological features, 
visual quality, or its sensitivity to disturbance.   
 

Areas identified on plans as an AES shall not be disturbed during construction.  Commonly the actual area to be protected 
is adjacent to the right of way corridor and the AES identifier is utilized as a buffer.  The concern is that soil disturbance, 
incidental herbicide exposure, hydrologic alterations, tree disturbance, competition from non-native, sod-forming grasses, 
introduction of weed seeds, or shading by encroaching shrubs can all lead to degradation of these sites.  
 

MnDOT projects must adhere to processes and application of measures consistent with, but limited to, the MnDOT 
Highway Project Development Process Handbook (HPDP), 2014 Standard Specifications For Construction; Section 2572 
(Protection and Restoration of Vegetation), and Section 2101 (Clearing and Grubbing), of which key aspects are listed 
below: 
 

Examples of an Area of Environmental Sensitivity: 
Not all Areas of Environmental Sensitivity (AES) are equal.  Many may have stringent levels of regulatory protection on 
their own, such as Threatened and Endangered Species.  However, identifying a site as an AES is to be considered as a 
generic “stay out of this area” for construction purposes and does not have to reveal the reason for the designation.  
Typical examples are: 
 

 Wetlands that are not permitted for construction activities. 

 Open Water (such as DNR Public Waters, and other perennial streams and waterbodies) 

 Trout Lakes and Streams along with their source springs. 

 Calcareous Fens.  These are identified in ‘native plant communities’ though due to their unique relationship with 
groundwater. Impacts to groundwater may also require separate analysis and protection. 

 Impaired waters, Special Waters, and/or Outstanding Resource Value Waters (ORVW) as designated by the 
MPCA.  http://pca-gis02.pca.state.mn.us/CSW/index.html.  

 Wooded areas with Specimen Trees, or other permanent vegetation designated for preservation. 

 Prairie remnants, including but not limited to areas adjacent to Railroad Rights-of-way Prairies.  

 ‘Sites of Biodiversity Significance’ areas designated by the DNR Biological Survey.  These sites contain varying 
levels of native biodiversity such as high quality ‘Native Plant Communities’, rare plants, rare animals, and/or 
animal aggregations. http://www.dnr.state.mn.us/eco/mcbs/biodiversity_guidelines.html.  

 ‘Native Plant Community’ areas designated by the DNR Biological Survey. Native plant communities are classified 
and described by considering vegetation, hydrology, landforms, soils, and natural disturbance regimes.  
http://www.dnr.state.mn.us/npc/index.html.  

 Federal or State listed species, and their habitat. 

 Historical sites 

 Any natural scenic elements, such as geological features not to be disturbed as designated by project planners, 
project managers, or project inspectors 

 

Best Practices: 
1. Design the project to avoid impacts to identified Area of Environmental Sensitivity. 
2. Design and construction should incorporate protection and/or enhancement of adjacent AES features.   
3. Label identified Areas of Environmental Sensitivity on all plans. 
4. Drainage into Areas of Environmental Sensitivity may also have limitations on impacts.  

 

In situations where work in or adjacent to an AES is authorized:  
1. Prior to in-water work in an AES, check to see if a Mussel Survey is required. 
2. Protect and preserve vegetation from damage in accordance with MnDOT Spec 2572.3 
3. Prohibit vehicle and construction activities, including the location of field offices, storage of equipment and other 

supplies at least 25 feet outside the dripline of trees or other identified Area of Environmental Sensitivity to be 
preserved, also in accordance with MnDOT spec 2572.3 

4. In areas where there are large or numerous separate of areas to protect, it may be preferred to identify those 
areas that are OK to be utilized, and have all other areas designated off limits for parking, staging, and/or 
stockpiling of materials. 

http://pca-gis02.pca.state.mn.us/CSW/index.html
http://www.dnr.state.mn.us/eco/mcbs/biodiversity_guidelines.html
http://www.dnr.state.mn.us/npc/index.html
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5. Walk the perimeter of a sensitive area with the grading foreman so that all personnel understand and agree on 
the hard edge of the sensitive area. 

6. Redundant sediment/erosion control Best Management Practices (BMP’s) may be required for protection of areas 
of environmental sensitivity.  

7. Revegetate disturbed soils with native species suitable to the local habitat. Revegetation plans may include 
woody vegetation (trees and shrubs) in addition to grasses and/or forbs. 

8. Coordinate with MnDOT Office of Environmental Stewardship and/or the DNR if an Area of Environmental 
sensitivity is accidentally disturbed or damaged. 

9. Relocate plants if harm is unavoidable (see Information on Transplanting Wildflowers and Other Plants). 
 

For more information: 
MnDOT Highway Project Development Process (HPDP):  http://www.dot.state.mn.us/planning/hpdp/environment.html 
MnDOT 2014 Standard specifications: http://www.dot.state.mn.us/pre-letting/spec/ 
DNR Sites of Biodiversity Significance: http://www.dnr.state.mn.us/eco/mcbs/biodiversity_guidelines.html 
DNR Rare Species Guide: http://www.dnr.state.mn.us/rsg/index.html 
 

 
 

 
 

 

 
 

http://www.dot.state.mn.us/planning/hpdp/environment.html
http://www.dot.state.mn.us/pre-letting/spec/
http://www.dnr.state.mn.us/eco/mcbs/biodiversity_guidelines.html
http://www.dnr.state.mn.us/rsg/index.html
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Transplanting Wildflowers and Other Plants 
(Plants Protected by Minnesota Statutes 2003, Chapter 18H.18) 

 
(Prepared by Janet Boe, DNR NW Regional Plant Ecologist; Larry Puchalski and Bob Jacobson, DOT Botanists; and 
Mark Schreiber, MDA Nursery Inspection & Export Certification Unit Supervisor 5/30/2001. Updated 16 April 2004 by 
Mark Schreiber, Bob Jacobson, and Janet Boe) 
 
Staff of the Minnesota Department of Agriculture, the Minnesota Department of Transportation, and the Minnesota 
Department of Natural Resources receive numerous calls each summer requesting information about transplanting 
orchids from locations threatened by construction or road-building. This information sheet was prepared to answer some 
of the frequently asked questions and direct inquiries to the appropriate agency. 
 
Collection and sale of native orchids, trilliums, gentians, lilies, lotus (Nelumbo lutea), coneflowers, bloodroot, mayapple, 
and trailing arbutus are regulated by Minnesota Statutes 2003, Chapter 18H.18, Conservation of certain wildflowers. 
Although this section of Chapter 18H covers other species, most transplant requests and inquiries concern orchids, most 
commonly the showy lady’s-slipper, Minnesota’s state flower. 
 

Minnesota Department of Agriculture 
The Minnesota Department of Agriculture (MDA) has responsibility for administering the statutes and granting permits for 
the sale of wildflower species listed in Chapter 18H.18. 
 
Wildflower collection by individuals for personal use (that is, transplanted to their own property and not offered for sale) is 
an issue between the property owner (whether public or private property) and the individual wishing to collect plants from 
that property. The collector needs the written permission of the landowner to enter the property and collect the plant 
species listed in the statute. The MDA requires a permit only if the plants are sold. Landowners may transplant species 
protected by Chapter 18H.18 within their own property without an MDA permit. 
 
Wildflowers listed in 18H.18 cannot be collected or dug and immediately sold unless the plants are sold specifically for 
scientific or herbarium purposes. The individual selling the plants must own the land on which the plants are growing or 
have written permission of the landowner, and have a permit from the MDA. As part of the permit application, the MDA 
requires 1) written documentation that plants offered for sale grew naturally on the applicant’s property or that the 
applicant had permission to collect them from property of another, and 2) the name and address of the organization 
receiving the plants. 
 
If wildflowers are to be sold for purposes other than scientific and herbarium use, they must have been either A) growing 
naturally on the collectors property, then collected and cultivated by the collector on the collector’s property, or B) 
collected with written permission from the property of another, then transplanted to the private property of the collector 
and cultivated on the collector’s property. In either case, one or more permits and inspection by MDA are required prior to 
sale of the plants. Inspections must take place after the plant emerges from dormancy under cultivation and can be 
identified to species. As part of the permit application, MDA requires 1) written documentation that plants offered for sale 
grew naturally on the applicant’s property or that the applicant had permission to collect them from the property of another,  
2) a record of the dates they were collected and transplanted, 3) the cultivation techniques used by the applicant, and 4) 
the intended date of sale. Persons considering sale of these species collected from the wild should contact MDA staff 
listed below for further information. 
 
Mark Schreiber (mark.schreiber@state.mn.us; 651-296-8388) and Steven Shimek (steven.shimek@state.mn.us; 651-296-
8619), of the Agronomy and Plant Protection Division of the MDA, are the persons to contact for more information about 
MDA nursery certification requirements and to apply for permits.  Their mailing address is Minnesota Department of 
Agriculture, Agronomy and Plant Protection Division, 90 West Plato Boulevard, St. Paul, MN 55107. They can also be 
reached by fax at 651-296-7386. 
 

Minnesota Department of Transportation 
The Minnesota Department of Transportation (MnDOT) is the landowner with jurisdiction over all state highways, 
interstates, and their rights-of-way. Collectors should contact the MnDOT District Permits Office serving their area to 
discuss collection of statute-listed plants from MnDOT-managed land. For plants adjacent to County State Aid Highways, 
the county engineer in the county in question is the contact person. Other roads may be under the jurisdiction of 
townships or cities, and township supervisors or city administrators would be the initial contacts for these ownerships. 
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MnDOT considers lady’s-slippers a state asset and makes an effort to transplant those that are likely to be damaged by 
roadwork. They prefer to use their own crews, because of the dangerous nature of the activity, and to transplant them 
onto public land. Showy lady’s-slippers are given first priority, followed by the two varieties of yellow lady’s-slipper. If the 
road project allows, MnDOT prefers to mark the plants ahead of time, then dig them in the fall after they’ve faded and are 
dormant. Crews replant them the same day or the next day, keeping the plants wet in boxes or packed in the back of a 
pick-up truck until they can be placed in the ground. 
 
Removal of orchids by private citizens from MnDOT rights-of-way in which they are threatened by roadwork may be 
possible but requires a permit from the local MnDOT District Office. MnDOT may require that the plants be transplanted to 
public land rather than to private property. Interested persons should contact either the MnDOT District Environmental 
Coordinator in their area directly (see the MnDOT website at www.dot.state.mn.us for contact information for the district 
offices), or they may contact the MnDOT Botanist in the MnDOT Office of Environmental Stewardship in St Paul. 
Transplanting orchids and then offering them for sale requires both permission of the landowner (in this case, MnDOT) 
and one or more permits from the Minnesota Department of Agriculture. 
 
For more information about MnDOT’s wildflower program and policies, see the MnDOT Office of Environmental 
Stewardship website at:  www.dot.state.mn.us/environment 
 

Minnesota Department of Natural Resources 
If a citizen becomes aware that lady’s-slipper orchids or other statute-listed plants are threatened by construction on 
public lands, the concerned citizen should contact the agency managing the land. In the case of the Minnesota 
Department of Natural Resources (DNR), lands are usually managed by either the Division of Forestry or the Division of 
Fish and Wildlife. Contact your local DNR forester or DNR wildlife manager with questions about orchids or other plants 
threatened by road construction on these lands. However, neither MnDOT nor DNR has a list of volunteer orchid rescuers.  
 
Showy lady’s-slippers and yellow lady’s-slippers are not listed as rare species in Minnesota. However, some plants listed 
in Chapter 18H.18 are also covered by Minnesota’s Endangered Species Act (Minnesota Statute 84.0895), including 
several species of lady’s-slipper and other orchids. These plants are protected from collection or harvest by the state 
Endangered Species Act. Copies of Statute 84.0895 and associated rules can be found on the Minnesota legislature’s 
web site at https://www.revisor.mn.gov/pubs/. The current state list of endangered, threatened, and special concern plants 
and animals is available from the DNR Natural Heritage and Nongame Research Program, 500 Lafayette Road, Box 25, 
St. Paul, MN 55155, or from the DNR’s web site at http://www.dnr.state.mn.us/rsg/index.html 
 
Most Minnesota orchids are also included in Appendix II of CITES (the Convention on International Trade in Endangered 
Species of Wild Fauna and Flora). Species in Appendix II are not under immediate threat of extinction but require control 
of trade in order to avoid a level of use incompatible with their survival. An export permit from the U.S. Fish and Wildlife 
Service is required to export from the U.S. species that are listed under Appendix II. See the CITES website 
(http://www.cites.org/) for more information. 
 
Persons interested in learning more about orchids should consult Orchids of Minnesota, a book written by Welby Smith, 
DNR Botanist, and published by the University of Minnesota Press. This book contains line drawings, color photographs, 
and descriptions of orchid species that are found in Minnesota. 

 

      

http://www.dot.state.mn.us/
http://www.dot.state.mn.us/environment
https://www.revisor.mn.gov/pubs/
http://www.dnr.state.mn.us/rsg/index.html
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Selecting a Seed Mix 
 
MnDOT and the Board of Water & Soil Resources (BWSR) have revised their previously separate seed mix naming 
schemes into a single common five-digit nomenclature.  This uniform system is now the standard numbering system for all 
users. New seed mixes have also been developed and are included for typical uses. The components of each mix are 
provided in the MnDOT Seeding Manual (2014 edition).  Mixes considered ‘native’ all start with the numeral three (3x-xxx), 
and all mixes considered ‘non-native’ start with the numeral two (2x-xxx).  For those familiar with the old naming systems, 
the table on the next page has a column showing the closest and often identical mix. 
 

MnDOT Turf Establishment Recommendations Memo 
MnDOT’s ‘Turf Establishment Recommendations’ are regularly updated and the most recent update, dated April 14, 2014, 
include the new seed mix numbering system.  The native vegetation options should be considered as the default (primary) 
option.   Though we recognize that other contexts, such as mowing, compatibility with adjacent ownership or land use 
may rule out native vegetation.  Separate letters for each District around the state are found here: 
http://www.dot.state.mn.us/environment/erosion/seedmixes.html 
Please follow the native recommendations where your project is located. In addition, for meeting DNR concerns, 
revegetation plans may include woody vegetation (trees and shrubs) in addition to or in place of grasses and/or forbs. 
 

MnDOT Standard Specifications:  Also refer to MnDOT Spec 3876 (Seed), 2014 edition, for additional information on 
standard seed mix requirements and characteristics.  
 

New MPCA vegetative cover requirements for erosion control and sediment prevention 
Be aware that the new MPCA NPDES Construction Stormwater General Permit (MN R 100001) has a change from 
previous versions in the percent vegetative cover required prior to the close out the permit.  The previous permit 
conditions required 70% vegetative cover to be established, regardless of vegetation types.  The new permit now requires 
70% of the expected cover to be established prior to closeout.  This small detail has a large impact on determining 
suitable permanent seed mix options.   MPCA has recognized that some permanent vegetation types, such as grasses 
that will tolerate sandy soils aren’t intended, nor were ever expected, to achieve 70% cover.  This is also true of many of 
the native vegetation cover types in Minnesota.   Rather than wait 3 or more years until maturity, (or bolster seed amounts 
as is commonly done now), the MPCA permit can now be closed out when we reach 70% of the eventual expected cover 
at maturity.   
 

Example: A project that utilizes of a permanent mix that is expected to reach 70% cover at maturity can be ‘closed 
out’ when that mix achieves 50% cover (70% of 70%, which is about 50%). This will reduce the focus on 
achieving 70% total cover for short term achievements, eliminate bolstering seed mixes to achieve 70%, and re-
focus long-term benefits of other vegetation types, such as native vegetation options. 

 

Beneficial use of native vegetation  
Two primary objectives of roadside maintenance; weed prevention and erosion control, can be aided through the use of 
native grasses and forbs. The establishment of native plants in an area results in a diverse and strong plant community 
adapted to local conditions.  The mixes have been developed to apply to a wide range of soil types, moisture levels, and 
climactic conditions.   Most native mixes grow well during hot, dry summer months, and they provide excellent erosion 
control during the fall and spring.  Deeper roots also may aid in preventing the invasion of noxious weeds and reduce the 
number of undesirable and competing shrubs and trees. Additionally, including native mixes creates a more stable and 
colorful environment throughout the growing season and adds color, texture, and beauty to the roadside.   
 

Native Mixes may be required in certain situations 
There are many types of areas that can be identified for inclusion of native species in a projects revegetation plan.   These 
can be due to adjacent habitat, ecological significance, geological features in an area, or visual quality.   Project design 
need not be all one type vs another.  Projects may include some portions in native mixes, while others can be non-native.  
An example would be to have native mixes on the backslope and bottom, while the inslope and/or median may be a mow-
able non-native mix.  In addition, for meeting DNR concerns, revegetation may include woody vegetation (trees and 
shrubs) in addition to grasses and/or forbs. 
 

The use of native seed mixes should also be utilized for mitigation due to impacts regulated by other agencies, such as 
within DNR Public Waters (IE when a project requires a Public Waters Work Permit).  In fact, this is a standard condition 
of the DNR General Permit to MnDOT for repair or bridges and culverts (GP2004-0001).   The DNR may also require that 
native vegetation be utilized when projects run through or adjacent to DNR managed lands such as Wildlife Management 
Areas, Scientific & Natural Areas, Public Access, State Parks, State Forests, etc.   Native vegetation suitable to the local 
habitat is also recommended when projects run through or adjacent to areas that include rare species, in areas identified 
as a Site of Biodiversity Significance, or in an Area of Environmental Sensitivity (AES).   

http://www.dot.state.mn.us/environment/erosion/seedmixes.html
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Table 3 from the MnDOT 2014 Seeding Manual, with ‘expected final % cover’ column added  
 

 
TYPE  
 

NUMBER 
PLS 
Rate 

NAME REPLACES 

 
Expected 

final % Cover 
of Target 

Plant 
Community*  

 

 
CoverCrop  

 
 

   

  21-111 100 Oats Cover Crop MNDOT 110,  BWSR UT1 95% 

  21-112 100 Winter Wheat Cover Crop MNDOT 100 95% 

  21-113 110 Soil Building Cover Crop MNDOT 130 95% 

Mid-Term Stabilization  
 

   

  22-111 30.5 Two-year Stabilization MNDOT 150 95% 

  22-112 40.0 Five-year Stabilization MNDOT 190 95% 

Non-Native Grassland  
 

   

  25-121 61.0 Sandy General Roadside MNDOT 240 90% 

  25-131 220 Low Maintenance Turf MNDOT 260 95% 

  25-141 59 Mesic General Roadside MNDOT 250 95% 

  25-142 45 Agricultural Roadside MNDOT 280 95% 

  25-151 120 High Maintenance Turf MNDOT 270 100% 

Mid-term Stabilization Native    

  32-241 38 Native Construction BWSR U12, BWSR U11 85% 

Stormwater Facilities  
 

   

  33-261 35 Stormwater South and West MNDOT 310 & 328 90% 

  33-262 44 Dry Swale / Pond BWSR W4 85% 

  33-361 
35 

Stormwater Northeast 
BWSR W7, MNDOT 310 & 
328 

90% 

Wetland 
 

 
 

   

  34-171 5.3 Wetland Rehabilitation BWSR WT3 85% 

  34-181 5 Emergent Wetland BWSR W1 80% 

  34-261 31.5 Riparian South & West BWSR R1 85% 

  34-262 14.5 Wet Prairie BWSR W3, MNDOT 325 90% 

  34-271 12 Wet Meadow South & West BWSR W2 90% 

  34-361 31.5 Riparian Northeast BWSR R1 85% 

  34-371 12.5 Wet Meadow Northeast BWSR W2N 90% 

Native Grassland   

  35-221 36.5 Dry Prairie General MNDOT 330 75% 

  35-241 36.5 Mesic Prairie General MNDOT 350 85% 

  35-421 11 Dry Prairie Northwest BWSR U2 75% 

  35-441 11 Mesic Prairie Northwest BWSR U1 85% 

  35-521 12.5 Dry Prairie Southwest BWSR U4 75% 

  35-541 12 Mesic Prairie Southwest BWSR U3 85% 

  35-621 11 Dry Prairie Southeast BWSR U6 75% 

  35-641 12 Mesic Prairie Southeast BWSR U5 85% 

Woodland 
 

 
 

   

  36-211 
34.5 Woodland Edge South & 

West 
BWSR U7 70% 

  36-311 33.5 Woodland Edge Northeast BWSR U13, BWSR U14 70% 

  36-411 35.5 Woodland Edge Northwest   70% 

  36-711 35.5 Woodland Edge Central   70% 
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More information to aid in planning, design, and maintenance of roadside vegetation: 
 
Please contact your Districts representatives for the Erosion Control & Stormwater Management Unit, Roadside 
Vegetation Management Unit, and the Districts Maintenance staff to assist in determining appropriate permanent 

revegetation plans.  
 
Information on designing and maintaining permanent roadside vegetation can be found here: 
http://www.dot.state.mn.us/roadsides/vegetation/index.html  
 
Information on planning your vegetation design, see the vegetation section of the Highway Project Development Process 
(HPDP) at:  
http://www.dot.state.mn.us/planning/hpdp/environment.html 
 
Also refer to the MnDOT Seeding Manual (2014 edition): 
http://www.dot.state.mn.us/environment/erosion/pdf/seedingmanual.pdf 
 
For selecting trees and shrubs, the MnDOT Plant Selector may be utilized: 
http://dotapp7.dot.state.mn.us/plant/ 
 
For additional help selecting appropriate seed mixes for your project; contact the MnDOT Erosion Control & Stormwater 
Management Unit or Roadside Vegetation Management Unit. 
http://www.dot.state.mn.us/environment/contactus.html 

 
 
 

 
TH11, Koochiching Co 

  

http://www.dot.state.mn.us/roadsides/vegetation/index.html
http://www.dot.state.mn.us/planning/hpdp/environment.html
http://www.dot.state.mn.us/environment/erosion/pdf/seedingmanual.pdf
http://dotapp7.dot.state.mn.us/plant/
http://www.dot.state.mn.us/environment/contactus.html
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Passage Bench Design 
 

 
The specifications above are from the original manual 

 ‘Best Practices for meeting DNR General Permit 2004-0001, March 2006’ 
  
 

Additional design considerations have been determined, they are: 
 

1. Typical bridge riprap can be a barrier to animal movement along streambanks (see figure 3).  Passage 
Benches allow for movement of animals under the bridge, thereby increasing road safety of bridge 
approaches. 
 

2. The bench elevation should be at the approximate streambank elevation and be connected at either side 
of the road to allow for animal movement. 
 

3. Use of Class 5 aggregate is a recommendation only. Any size aggregate will do as long as the surface is 
‘walk-able’.   Note figures 1 & 6 show class 5 aggregate while figures 2 & 5 show larger aggregate (all 
meet design criteria). 
 

4. The bench width need only be the width of a typical game trail.  Wider benches may be desired for other 
criteria such as formal hiking trails.  There is no minimum height clearance and widths of 2’ to 3’ have been 
successful for animal movement. 
 

5. Bridge length is not necessarily increased. MnDOT has altered their typical cross-section design (lowering 
a flat area that was set next to the abutment) and has found that placing a 2’ - 3‘ bench lower down, may 
add about 2’ to the length of shorter bridges. This will vary depending on the hydrology of the stream and 
the overall length of the span.   
 

6. It has gained support due to other benefits and is now included in the standard plans for riprap at bridge 
abutments (standard fig. 5-397.309 is included on page 19): 
• Increases road safety by getting animals off of bridge approaches. 
• Safe footing for bridge inspection and maintenance  
• Adds flexibility in design for normal channel and flood profile 
• Virtually no extra time/costs to install 
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Examples of Passage Benches 

 

 
Figure 1.  
Completed Passage Bench 
 

 
Figure 2.   Bench may be constructed of any size  
‘walkable’ aggregate 
 

 
Figure 3.   
Traditional Riprap is not passable by many animals 
 

  
Figure 4.   
Passage Bench is set to mimic shoreline game trail 
 

 
Figure 5.  
Bench must connect to surrounding topography 
 

 
Figure 6.   
Required in some areas, successful everywhere 
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The standard 11 x 17 plate is located in the appendix, or can be downloaded from:  
DGN file: http://www.dot.state.mn.us/bridge/pdf/cadd/files/bdetailspart2/dgn/fig7309e.dgn 
PDF file: http://www.dot.state.mn.us/bridge/pdf/cadd/files/bdetailspart2/pdf/fig7309e.pdf 

 

http://www.dot.state.mn.us/bridge/pdf/cadd/files/bdetailspart2/dgn/fig7309e.dgn
http://www.dot.state.mn.us/bridge/pdf/cadd/files/bdetailspart2/pdf/fig7309e.pdf
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General notes #1 (on plan sheet fig. 5-397.309).  Passage bench elevation should be set near to the elevation of 
the adjacent top of the streambank.  This is to simulate a natural streambank, providing continuity to any game 
movement along the waters edge. 

 

 
(TH1 Flint Creek, St Louis County MN) 

 

 
(TH60 Canon River, Rice County MN) 
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General notes #7 (on plan sheet fig. 5-397.309).   Tie benches to the natural groundlines outside of bridge.  It is 
essential that the adjacent area also have a bench included in plans.  This is often a roadside ditch that outlets to the 
stream.  Frequently the ditch design is in the grading plan and not addressed in the bridge plan.  Be aware of this potential 
discrepancy, and be sure to have the bench mimic the natural streambank across the entire area. 
 

  
(TH30 Bucksnort Bridge, Fillmore County MN) 
 

  
(TH8 in Lindstrom, Chisago County MN) 

 
 (I-94 Crow River, Hennepin County MN) 

Bench is to be carried 
through to adjacent 
streambank.  These two 
examples show riprap 
blocking the bench.    
 
In order to avoid passage 
bench washouts, roadside 
drainage and/or outfalls 
should be placed below 
the bench. 

The bench elevation should be set at or 
just above the vegetation line.  Generally, 
this is readily visible on site.     
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Fencing on the right of way line should of been turned up at the abutment.  With the standard practice 
of running the ROW fence to the waterline, there is no encouragement to go under the bridge (note 
the fence also caught flood debris). 

 

   
Fencing of the medians is needed to prevent animals from coming up on to the roadway. 

Note:  Fencing may be required to encourage or ‘train’ animals to utilize the bench.  Outside ROW fencing should be 
turned up installed tight to the abutment.  On divided highway bridges with a median gap, the bridge gap should be 
fenced to prevent animals from making their way up onto the median.  
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(I-35 Straight River, Steele County MN) 

 

 
(County 16 Fillmore County MN) 

 

 

(TH43 Choice Bridge, Fillmore County)

Examples of completed Passage Bench installations carried through to adjacent lands. 
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Curb Design and Small Animals  
 

 
 

 
 

 
 

 

Traditional curb and gutter inadvertently directs small 
mammals and reptiles into the storm sewer. Animals trying 
to leave the road are blocked by the steepness and height 
of the curb and they will travel parallel to it until they find 
an exit.  The storm sewer is the exit they literally fall into, 
often with fatal consequences. 
 
 
 
 
 
 
 
 
A design without the side box inlet does give the animals a 
better chance of moving past the storm sewer to seek a 
safe way off the road.  Coincidentally, this design is 
increasingly being utilized due to reduced installation and 
maintenance costs.   
 
 
 
 
 
 
 
 
 
 
A sloped curb allows small animals to leave the road 
surface at any point. Yet it still provides for the collection 
and treatment of stormwater.  If this modification to the 
entire curb system is not possible, a compromise is install 
sections of the curb on either side of the storm water drain 
for several feet will allow an area for animals to exit.  
Priority areas for mountable curbs are those with nearby 
wetlands.  
 
(Specify Type D or Type S curb in plans) 
 
 

 
 
 
 
In typical rural sections, trapping of animals on road 
surfaces is not an issue.  Yet the movement onto the road 
surface from adjacent areas is a continuing concern.   In 
areas of known concentrations, a wildlife barrier may be 
something to consider to reduce the likelihood of vehicle-
animal collisions. 
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Preventing Entanglement  
by Erosion Control Blanket 

 
Plastic mesh netting is a common component in erosion control blanket.   It is utilized to hold loose fibrous materials in 
place (EG straw) until vegetation is established.   Erosion control blanket is being utilized extensively and is effective for 
reducing soil erosion, benefitting both soil health and water quality.  Unfortunately there is a negative aspect of the plastic 
mesh component:  It is increasingly being documented that its interaction with reptiles and amphibians can be fatal 
(Barton and Kinkead, 2005; Kapfer and Paloski, 2011). Mowing machinery is also susceptible to damage due to the long 
lasting plastic mesh. 
 

Potential Problems: 

 Plastic netting remains a hazard long after other components have decomposed. 

 Plastic mesh netting can result in entanglement and death of a variety of small animals.  The most vulnerable 
group of animals are the reptiles and amphibians (snakes, frogs, toads, salamanders, turtles).   Ducklings, small 
mammals, and fish have also been observed entangled in the netting.   

 Road maintenance machinery can snag the plastic mesh and pull up long lengths into machinery, thus binding up 
machinery and causing damage and/or loss of time cleaning it out. 
   

Suggested Alternatives:  

 Do not use in known locations of reptiles or amphibians that are listed as Threatened or Endangered species. 

 Limit use of blanket containing welded plastic mesh to areas away from where reptiles or amphibians are likely 
(near wetlands, lakes, watercourses, or rock outcrops) or habitat transition zones (prairie – woodland edges, 
rocky outcrop – woodland edges, steep rocky slopes, etc.) 

 Select products with biodegradable netting (preferably made from natural fibers, though varieties of biodegradable 
polyesters also exist on the market).   Biodegradable products will degrade under a variety of moisture and light 
conditions.  

 DO NOT use products that require UV-light to degrade (also called “photodegradable”) as they do not degrade 
properly when shaded by vegetation.  

 

Solution: Most categories of erosion control blanket and sediment control logs are available in natural net options.   

 Specify ‘Natural Netting’ for rolled erosion control products, per MnDOT Spec 3885.  See Table 3885-1.  

 Specify ‘Natural Netting’ for sediment control logs, per MnDOT Spec 3897  
 

 
The plastic mesh component of erosion control blanket becomes a net for entrapment. 
 

Literature Referenced 
Barton, C. and K. Kinkead. 2005. Do erosion control and snakes mesh? Soil and Water Conservation Society 60:33A-35A.  

Kapfer, J.M., and R.A. Paloski. 2011. On the threat to snakes of mesh deployed for erosion control and wildlife exclusion. 

Herpetological Conservation and Biology 6:1-9.   
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Birds and Bridges  
 
The Federal Migratory Bird Treaty Act applies whenever protected bird species are involved. Most bird species that live in 
Minnesota are protected. The current exceptions are house sparrows, pigeons, and starlings. This means that a 
depredation permit is required to destroy active nests and/or harass nesting birds. Depending on the species involved, the 
nesting season is approximately from mid-March to August 15.  
 
Under the regulations of the Federal Migratory Bird Treaty Act, depredation permits are required for the destruction of any 
active migratory bird nests. The U.S. Fish and Wildlife Service (USFWS) has formulated a policy that a permit for 
destruction of nests that are not active is not needed. All permits issued by the USFWS contain the requirement that any 
young swallows and eggs removed from the bridges must be turned over to a federally licensed rehabilitator for care and 
subsequent release (see section on depredation permits). The Minnesota DNR also has permit authority over the 
destruction or possession of protected wildlife. The DNR permits contain the same restrictions and requirements as the 
USFWS permits. 
 

Swallow Protection 

 
 
Cliff swallows and barn swallows are the most common migratory birds that build their nests on bridges or highway 
overpasses.  Bank swallows tunnel into open sandy vertical surfaces near wetlands and streams and may try to take 
advantage of vertical surfaces in borrow sites or construction sites.  The practices below apply to other migratory species 
as well. 
 

Best Practice: Bank Swallows and Vertical Surfaces:   
Avoidance is emphasized in cases where bank swallows have colonized vertical surfaces because the chances of 
rescuing birds from the tunnels are slim. The suggested measures to prevent swallows from nesting in bank are as 
follows:  

1)  Work may be performed outside of the nesting season, i.e., before May 15th or after September 1st. No permit is 
required for this activity.  

2)  Cover up the vertical surface prior to it being excavated for nesting, i.e., before May 15th.  
3)  Avoid having a vertical surface by leaving a slope at the excavation site. 

 

Best Practice: Cliff and Barn Swallows, Avoidance and Minimization Measures:  
The following options for dealing with swallows on bridges are acceptable to the USFWS and the DNR. The following 
measures should be identified in bridge removal and maintenance contracts, depending on how much responsibility is 
given to the contractor:  
 

1)  Bridge work may be performed outside of the nesting season, i.e., before May 15th or after September 1st. No 
permit is required for this activity.  

 
2)  Bridge work may be begun before May 15th and nest completion can be prevented by knocking down or hosing 

down the nests (at least three times a week) as they are being built. The success of this measure depends on the 
number of nests on a bridge. If the bridge contains only a few nests, the birds should be easily deterred from 
nesting. If the bridge contains a large number of nests, it is an indication that the site is very attractive to the birds 
and they will not be easily deterred from nesting. Preventing the birds from nesting by knocking down unfinished 
nests is acceptable to the USFWS, which considers this to be non-lethal harassment. No permits are required for 
this activity. 
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3)  The portions of the bridge providing nesting sites (overhangs and ledges) may be covered with tarps, fabric or 

netting to prevent the birds from nesting.   The entire underside of a bridge can be "diapered". For small bridges 
(over streams that do not carry canoe traffic) filter fabric reinforced with wire mesh can be suspended so that it 
hangs down from the side of the bridge to about a foot below the water line. When covering nesting sites it is 
crucial to seal off the entire area with a continuous barrier as the birds can enter through small openings in the 
netting. No permit is required for this activity. 

  
4)  Other preventative measures, such as sprays or chemicals, may be tried to discourage the birds from nesting, 

keeping in mind that water quality below the bridge should not be threatened. Such measures have not been 
officially proven to be effective, but they may work in specific cases. 

 
5)  Bridge work may be begun after September 1 in the hope that all or most of the birds will have completed nesting 

for the season.  The risk with this approach is that some late nesters may still be present.  If birds are still present, 
they must be turned over to a licensed rehabilitator.  This activity requires a permit whenever there are active 
nests. 

 
 
 

Netting Examples  
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Depredation Permits:  
Applying for a depredation permit and complying with the requirements should be used as a last-resort option because the 
procedure is costly and can cause project delays. Depredation permits should be applied for under the following 
circumstances:  
 

1)   If the project is scheduled to begin before the end of the nesting season, e.g., August 15th, and birds are still 
actively nesting on a bridge (see above).  

 
2)   If the minimization measures listed above fail to prevent birds from nesting on a bridge (see above).  
 
3)   If the bridge contains a small number of nests, (i.e., a small enough number for the federally licensed rehabilitator 

to be willing to provide the service of caring for the three to five nestlings that each nest may contain), the timing 
of bird work need not be restricted.  

 
The two major steps involved in working with depredation permits are A) obtaining the USFWS and DNR permits, and B) 
obtaining the services of a federally licensed rehabilitator.  
 

1) Obtaining Permits: The permit applicant should be the party responsible for the bridge work, i.e., in most cases 
the contractor, in some cases the District (if the work is being done by Maintenance Personnel). The permit 
application (http://www.aphis.usda.gov/ws/ca/news/usfws_migratory_bird_depredation_permit.pdf ) should be 
sent to USFWS and the DNR (the DNR does not have application forms, but will accept information in the 
USFWS format).  The USFWS maintains its records on a calendar year basis and would prefer that the permit 
applications be submitted in the same year for which the permits are being requested. The turn-around time for 
receiving the approved permits is approximately 21 days. 

 
2) Obtaining rehabilitator services: The USFWS and DNR permit issuers should be contacted to determine if there 

are any federally licensed rehabilitators in the project area. It is possible that the nearest rehabilitator may be 
hundreds of miles away. The network of rehabilitators was originally established to take care of limited numbers of 
orphaned or injured wildlife from the local area. The network, as it is presently set up, is neither able nor willing to 
commit to handling large numbers of young nestlings on a statewide basis. Most of the rehabilitators have full-
time jobs from which they take time off to go and salvage the birds. Therefore the rehabilitators should be 
contacted at least several weeks in advance to make sure that their services will be available.  
 
The rehabilitators charge for their services. In 2002 the estimated rates were as follows (current rates may vary): 
$20.00/hour for the time spent salvaging and transporting the birds, $0.375/mile for door-to-door travel, and 
approximately $100.00/bird for subsequent care and release.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

http://www.aphis.usda.gov/ws/ca/news/usfws_migratory_bird_depredation_permit.pdf
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Eagle Protection 

 
 
On 8 August 2007, the bald eagle was effectively de-listed from the Federal Endangered Species Act. Though it will 
continue to be protected under the Migratory Bird Treaty Act, and under the Bald and Golden Eagle Protection Act of 1940 
and the Endangered Species Act of 1973, as amended, which prohibit the possession or taking of Bald Eagles, or their 
nests, eggs, or young.   “Taking” is defined by the Endangered Species Act as to harass (i.e., create the likelihood of 
injury), harm, pursue, hunt, shoot, wound, kill, trap, capture, or collect, or to attempt to engage in any such conduct. 
Prohibited activities include, for example, cutting down nest trees (at any time of the year), and intense human activity that 
is demonstrated to have caused adult eagles to abandon eggs or young in the nest. Possession permits may be issued by 
the U.S. Fish & Wildlife Service for Indian religious purposes, or for scientific or exhibition purposes of public museums, 
public scientific societies, or public zoological parks.   
 
In addition, the National and Minnesota Environmental Protection Acts prevent certain actions which would cause 
significant adverse impacts to the environment (including destruction of habitat for listed species) if there is a reasonable 
alternative to the proposed action.   
 
If you are uncertain whether a proposed action may take Eagles or their nests, or if you for any reason cannot follow the 
recommendations below, see the contact list below. 
 

Best Practice for avoiding and minimizing impacts:  
All federal actions (including federally funded road projects) that may affect eagles must also complete consultation with 
U.S. Fish and Wildlife Service under section 7 of the Endangered Species Act. A federal action is any action that a federal 
agency funds, authorizes, or carries out.     
 

 

Contact information regarding the Migratory Bird Act or Eagle Protection Act: 
 
For MnDOT projects that are federally funded contact: Jason Alcott, at MnDOT Office of Environmental Stewardship 
email: jason.alcott@state.mn.us , phone: 651-366-3605 
 
For all other road projects contact: 
 
U.S. Fish and Wildlife Service, One Federal Drive   
Fort Snelling, MN 55111, phone: 612-713-5360 
Website:  http://www.fws.gov/midwest/ 
 
or 
 
The nearest DNR Nongame Specialist:  
NW Region - Bemidji (218-308-2641); NE Region - Grand Rapids (218-327-4518); Central Region - St. Paul (651-259-
5764); South Region - New Ulm (507-359-6033) or Rochester (507-206-2820), 
Website: http://www.dnr.state.mn.us/eco/nongame/index.html 

  
 

mailto:jason.alcott@state.mn.us
http://www.fws.gov/midwest/
http://www.dnr.state.mn.us/eco/nongame/index.html
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Bridge Design and Potential for Bird Strikes 
 

To date there are few and limited studies conducted on the subject (Peace Bridge on the Niagara River, a couple ‘cable 
stay’ bridges in Europe), though with talking to a few experts on the subject (USFWS migratory bird office, USFWS 
Mississippi River Wildlife Refuge Managers, Minnesota Audubon, and DNR non-game folks), and from personal research, 
we have the following observations: 
 

 Bridge height is probably not a bird strike issue.   Height limits can be looked at in context with the project area, 
however we have no definitive guidance or relationship of bridge height limits vs. bird strike potential.   Here in the 
Mississippi River valley we’ve kicked around a height of 200’ as being OK.   The 200' is an arbitrary number based on 
observed flight levels of swans in Mississippi River wildlife refuges (considered a ‘low flying’ bird?).   It’s also 
coincidentally the approximate height of the river bluffs.  It is not known how much leeway there is.  300’ is a number 
that comes up too. Though it is also known that some species (such as warblers) travel close to the ground.  Where 
bridge height has been limited in the past, it’s been due to nearby airport requirements.  
 

 Bridge lighting (on low bridges) may help prevent bird collisions.  Deck lighting and architectural lighting may a benefit 
low flying birds.  Though lighting should aim down and not up.   

 

 Bridge lighting (on high bridges) has been found to be a factor in low visibility situations.  If architectural lighting is 
considered, low intensity, shorter wavelength lights (violet, blue, green) should be used in preference to red and 
yellow.  As stated previously, architectural lighting should aim down and not up.  Up facing lights should focus on the 
structure and not have stray light.   Turning off architectural lighting should be considered during spring and fall 
migration periods, particularly when conditions are overcast, cloudy, foggy or hazy.   Aviation lighting should be 
blinking rather than steady lights. 
 

 Bridge lighting can be a safety problem due to insect congregations at certain times of the year (such as the mayfly 
hatch).  Deck lighting should be focused on the pavement and not surrounding areas (this should be done anyway to 
reduce energy use).  Lighting color may also be a factor in mayfly congregations... Longer wavelengths such as 
yellow is better than white for reducing this problem.   Methods to reduce lighting during the mayfly hatch should be 
considered (Some locations turn off all waterfront lighting during the hatch). 
 

 Bridge railing design may be a design factor.   Birds tend to fly up and over a bridge (not under it).   If they see the 
deck/railing and just clear it, they are susceptible to be low enough to be swatted by vehicles.  A higher railing or 
superstructure above the deck may alleviate this problem. 

 
Note: We have been looking nationally and internationally for a consistent statement on major bridge design and birds, 
however it’s apparent that such a conclusion does not exist.   It’s also likely that a single design might have negligible 
impact at one site, but be a significant risk at another.   The above points are as definitive (and defendable) as we can 
find…. 
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Reducing Wildlife Vehicle Collisions 
 

The question of how to reduce the likelihood of Wildlife Vehicle Collisions (WVC) is regularly brought to our attention.  
However we do not have a definitive set of designs for reducing WVC along our roadways. Currently ‘typical’ or 
‘standard’ designs in Minnesota are: 

  
1. For small animals, use 5 foot chain-link fence installed tight to the ground.   This is one of MnDOTs  ‘standard’ or 

‘typical’ right of way fence designs.  For seasonal fencing to protect reptiles and amphibians, standard erosion 
control fence may be utilized to hinder movement into construction sites, onto roads, or for redirection to safer 
crossings (nearby culverts or bridges).  Any proposed alternative designs will have to meet MnDOT criteria before 
they can become incorporated into MnDOT projects.  

   
2. For deer, an 8’ woven wire or chain link fence is being utilized.   

 
3. For crossings at streams and rivers, at bridges see guidance in Chapter 1, page 17 for the ‘passage bench’ 

design and fencing recomendations.  For culverts use ‘off-set’ multiple inverts or ‘floodplain culverts’ to allow for a 
dry culvert during normal conditions.    

 
4. Single culverts that are installed for topography with intermittent flow may also be incorporated into fencing design 

to funnel and ‘train’ wildlife to use them.   
 

5. Curb design can trap small animals on the roadway.  See the Curb Design and Small Animals (Chapter 1 page 
24) in this chapter for added information on minimizing trapping animals on the road.  

 
In all cases, methods to allow animals off the roadway also need to be incorporated into wildlife exclusion methods.   
There is also a growing trend to utilize vegetation as a deterrent instead of fence (EG for goose control).  When a 
hazard situation is known, considerations for species specific issues should be incorporated into wildlife exclusion 
design, such as time of day, time of year, and typical habitat locations.   
 
Developing typical methods for preventing wildlife-vehicle collisions will need to take into account the above issues, plus 
other measures due to site conditions or the occurrence of threatened, endangered or special concern species.   
Several states are developing standards, and new designs are regularly being proposed.  However, there is no ‘one 
size fits all’ solution.   Minnesota DNR will be review designs or situations as they are brought to our attention.  Please 
contact us should you know of a situation that warrants wildlife protection and/or has safety issues due to vehicle-animal 
collisions.  
  
There are numerous publications on this subject, though a comprehensive resource is the recently published FHWA 
publication ‘Best Practices Manual: The Wildlife Vehicle Collision Reduction Study’ (Report No. FHWA-HEP-09-022) 
[ http://www.fhwa.dot.gov/environment/hconnect/wvc/index.htm ].   This report covers a range of WVC characteristics 
and strategies to avoid wildlife vehicle collisions.  They found that such collisions occur:  

  

 Most often on rural two-lane, low-volume roadways. 

 Most often in the early morning or evening and in the fall or spring,  

 Where roadways cross drainages 

 Are more likely on straight dry roads 
 

The solutions presented in the FHWA manual primarily focus on Wildlife Vehicle Collisions involving species that pose a 
substantial safety risk (e. g., larger species such as deer and moose), though also provides discussion of measures for 
threatened and endangered species. The study was conducted to advance the understanding of the causes and 
impacts of WVCs and identify solutions to this growing safety problem. Design and implementation guidelines are 
provided for wildlife fencing, wildlife underpasses and overpasses, animal detection systems, vegetation management 
and wildlife culling. Additionally for a WVC reduction program, information is provided on regional planning, identification 
of priority areas, alignment and design considerations, guidelines for monitoring effectiveness of mitigations, and 
potential funding sources.  

  

http://www.fhwa.dot.gov/environment/hconnect/wvc/index.htm
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Large animals will require tall fence or large underpasses to minimize their crossing of roads 
 

      
Medium to small sized animals may be redirected by topography, vegetation, or 4 to 5 foot fencing, though this is not 
enough height to prevent access by deer. 
 

       
Providing passage at waterways or drainage ways reduces animal’s need for going up over the road. 
 

 

Typical roadway design may also trap 
animals within roadways, alternative designs 
that do not trap animals or allow escape 
routes should be considered.   
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 Vegetated Riprap  
(Root-Rap, Compost Grouting) 

 

 
 
 

This method is a bioengineering practice for establishment of plant material within the voids of typical riprap.  The concept 
is to inject compost, or organic soils into the riprap voids, then seed the area.  We expect to see this practice applied 
where vegetation is preferred for ecological or aesthetic seasons, yet traditional riprap is required for slope stability or 
scour prevention.  This method has been considered a success along the rocky north shore TH61 roadsides, and is now 
being applied throughout the state.   MnDOT Specification 2577 (Soil Bioengineering Systems) have two applicable 
specifications for placement of riprap, soil, and overseeding of the riprap voids (2577.3 H Root-Rap & 2577.4 D Granular 
Channel liner).   Costs are similar to sod installation (though this does not include the riprap itself).   Where there is 
suitable light and water, we surmise that this method is better at shoreline protection than either riprap or vegetation alone.  
The following photos are of this method being applied at the site of the TH23 DeSoto Bridge replacement in St. Cloud.  
Final grading and site restoration of the temporary access road called for riprap to the top of the bank.  In order to 
vegetate the area, MnDOT worked with DNR and the City of St Cloud  to develop a solution to meet all parties interests.  
MnDOT desired riprap for protection of the slope adjacent to bridge abutments, while the DNR and city desired natural 
vegetation.   The agreed to plan called on Composted Riprap as a solution.   For more information on the development of 
this method see: http://www.glc.org/basin/pubs/projects/mn_AppNatRes_pub02.pdf  
 
This method has proven successful on open slopes, though has only recently been applied adjacent to bridges or open 
water.   Application should be limited to areas above the expected flow line of the river and more than 10 feet away from 
abutments or the ‘drip line’ of a bridge.  
 
In the photos on the next page, a Grade 2 leaf and grass feedstock compost, at a rate of 270 cubic yards per acre was 
applied. This typically filled the riprap voids.  Typically voids are filled approximately ¾ full.  Compost is not always 
required, though soils suitable for plant growth is required.  Downslope perimeter controls may also be required to limit 
movement of the compost or soil due to rain and wind events until plant establishment. Unless controlled, over time 
natural succession from grasses and forbs to shrubs and trees will occur due to seed dispersal from adjacent vegetation.  
 

http://www.glc.org/basin/pubs/projects/mn_AppNatRes_pub02.pdf
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In this example sediment control logs were placed 
horizontally to break the slope for erosion control purposes.  
Also, the steep slope was not favorable for safely walking 
on, so a boom truck was called upon for broadcast 
application.   Ideally the compost should be truly injected 
into the voids, though in this case was broadcast over the 
entire area with hopes of it settling into the voids prior to the 
winter setting in.  Seeding followed compost placement.   In 
this example project, applied seed did not germinate as 
expected.  This was determined to be a combination of the 
south facing slope along and drought conditions.   
Subsequent years growth was noted to include species 
from natural dispersal of adjacent vegetation.     
 

 
 

The TH 23 Mississippi River Crossing project was installed during in the 
fall of 2009.    

 

 
 

 

 

 
First spring (2010) 
 

 
One year later (2011) 

 

 
Third year (2013)
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Chapter 2. Hydraulic and Hydrologic Recommendations 
 
The following pages contain several detailed illustrations, notes and guidance of Best Practice 
options for Hydraulic and Hydrologic design of structures impacting Public Waters.  Each site will 
have to be evaluated to ensure that replacement of an existing structure does not result in an 
increase of flood potential to upstream or downstream properties.  Additional information is also 
provided to improve or repair stream stability and local habitat. 
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Natural stream geomorphological processes are required to be incorporated into hydraulic  

and hydrologic design process.        (Devil Track River, TH61 Cook County MN) 

 

  
                               (TH171 Floodway bridge near St. Vincent,  Kittson County MN) 

 
Chapter cover photo, TH61 at Palisade Creek, Lake County, MN)  
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Things to Consider for Improved Culvert Design 
 

Casual observations of stream characteristics at a crossing can provide definitive information on how an existing culvert 
has matched (or not matched) the surrounding stream characteristics.  This section lists characteristics that road 
maintenance crews and bridge inspectors should be trained to identify during regular maintenance and inspections.   
Historical knowledge of how a culvert is interacting with the surroundings will be valuable if the crossing is proposed for 
replacement.  
 
A redesign should include knowledge of how the existing crossing is functioning, and noted if there are contributing factors 
as to why an existing crossing is no longer adequate.   It is entirely possible that a crossing was sized appropriately at the 
time of installation, though became insufficient as changes in the watershed occurred.   Natural bedload composition can 
also be expected to have been altered due to land use changes in the watershed, or changes in storm frequency/intensity 
since the crossing was installed.  Regardless of the structural reasons for the need for crossing replacement, there are 
several observations that can be utilized for determining if an existing crossing size or alignment is inadequate.  
 
Traditional hydraulic design has been the standard requirement for crossing designs since the 1950s.  These 
programs calculate stage increase (water elevations) based on storm event and watershed area/characteristics.  
Road authorities set thresholds to be met regarding road overtopping (maximum depth of water on the road for a 
chosen storm event).   DNR regulations require that the headwater elevation for the 100yr frequency not exceed 
0.5’ over the calculated stage when compared to calculations without any crossing.  DNR allows exceptions to 
this rule for replacement of existing crossings that previously had a higher stage increase (A new crossing can be 
replaced with the up to the pre-existing stage increase as long as there are no structures impacted).  These 
processes typically lead to the smallest opening being chosen for installation.  Thus traditional hydraulic design 
models, by suggesting a smallest opening size, may inadvertently lead to an increased potential for destabilizing 
natural stream integrity.  This can lead to situations that are not good for either the interests of road stability or 
ecological connectivity.  
 
There are many design objectives, which result in different designs for different settings.  Flood elevations, wetland control 
elevation, ecological connectivity, safety and economics are all pieces being considered when a crossing is to be 
replaced.  Recognizing flaws in the existing crossing will help to prevent duplicating defects in the new design.   Currently, 
DNR regulations allow for replacement of existing crossings ‘in-kind’ (same size opening and invert elevations) with 
minimal scrutiny.   However this may not be in the best interest of either the road authority or stream ecology.    
 
The DNR and road authorities may have differing missions, though the DNR’s responsibility to require ecological 
connectivity need not be in conflict with a road authorities responsibility to provide for safe travel on the road.    A crossing 
designed with aspects of ecological connectivity can also:  
 

 Minimize the consequences of plugging and overtopping. 

 Prevent stream diversion (unstable banks and road slopes). 

 Have sufficient hydraulic capacity:  
o Headwater depth does not cause pressurized flow during flood events 
o Culvert hydraulics do not cause scour at the outlet or inlet  

 Maximize the life cycle of crossing.   
 

Thus, a properly designed culvert does compliment the interest of both the road authority and the DNR.   
 
Problem indicators on existing crossings: 
 

1. Plunge pools, stream bank scour, & sediment deposits) 
2. Debris accumulation. 
3. Perched outlet  
4. Change in road overtopping frequency or depth. 
5. Shallow culverts (but not perched) 

 

Other issues: 
 

6. Liners 
7. Basin Outlets and its control elevation: 
8. Non Public Waters 
9. Deficient flood capacity and nearness to critical cultural operations 
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1. Plunge pools, stream bank scour, & sediment deposits: 
And undersized culvert produces an ‘hourglass effect’ with the upstream segment widening due to sediment deposition, 
while at the same time a downstream plunge pool scours a wide area.   The formation of a scour hole or streambank 
erosion on the downstream side of the crossing provides evidence that an existing crossing is undersized and/or not 
properly aligned (slope or skew).  The primary cause of this phenomenon on the downstream is the ‘fire-hose’ effect of 
high velocities through the crossing.  Scour can also destabilize the end sections and roadbed.  If a culvert is not to be 
replaced, scour hole protections such as riprap and/or grade control should be considered. 
 

 
 

The photo above shows upstream aggradation (deposits).  This area may look good, but the braided wide shallow channels through 
sediments is indicative of sediment deposition.   Below is the downstream side of the same crossing which show the presence of a 
large scour hole.  Having both features on the same crossing is sometimes called the ‘hourglass’ effect.   (TH56 Freeborn County MN) 
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Scour holes can often seen in air photo review.  They are typical of undersized culverts and found throughout the state in a variety of topography 
(top left, Mississippi River, Itasca State Park, TH73, TH56, TH23) 

 
 
The accumulation of sediment on the upstream side of the crossing provides evidence that an existing crossing is 
undersized.  When there is a stage increase of the headwater elevation (ponding) it causes a change in water surface 
slope.  The slower water drops a portion of its load of suspended solids (gravel and silt).  Vegetation can also become 
established on these deposits, thus compounding the adverse impact to the crossing’s hydraulics. There are no long term 
solutions other than replacement with a properly designed culvert.  Without replacement, maintenance crews can expect 
to regularly remove these deposits in order to maintain hydraulic capacity.  Failure to do so may increase potential for 
road overtopping. 
 
Note on location: Crossings on alluvial areas or very low gradient streams should be noted.  Alluvial areas may be 
aggrading naturally, thus sediment deposits may not be the result of an improperly designed crossing.  Determining the 
cause of aggradation can be difficult, and sources could be numerous.   Running a Hec Ras model may also provide 
validation if the sedimentation is natural or not.  A survey of the longitudinal profile upstream, and check changes to the  
stream cross sections may  provide the limits of the aggradation.   Though where it occurs, a comparison of culvert 
opening width and stream bankfull width should be noted.  On very low gradient streams the deposits may be primarily 
composed of organic materials (decaying plant matter), not mineral in composition (sand or gravel). A properly designed 
culvert should take these situations into account. 
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2. Debris accumulation 
A crossing that does not pass debris is vulnerable to plugging and failure during a flood event.   A properly sized crossing 
will pass debris (including ice).   If there is a history of debris maintenance at a location, it indicates the opening is too 
small.  The replacement crossing should be designed with a properly sized crossing. 
 

   
 

  
Woody debris is a problem in many parts of the state, and ice jams occur throughout the state.  ‘Debris catchers’ are proving to be a short term fix at 
best.   
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3. Perched outlet 
Perched crossings are those that have a drop of water level at the downstream end of a culvert.  These are commonly 
blocks to all upstream movement of aquatic species.   This situation can be due to several reasons, including improper 
invert elevation at installation.   If a culvert has both an upstream aggradation deposit and a perched situation, it is due to 
an undersized culvert.   A streams interrupted bedload capacity due to an undersized opening causes both upstream 
aggradation (sediment deposits) and causes the stream to perch the outlet when water picks up downstream material as it 
reestablishes bedload carrying capacity.    If a perched culvert has no upstream aggradation, there are velocity issues 
(downstream scour hole) that have continued unchecked. In flood conditions perched culverts are vulnerable to apron  
undercutting, and in worse case scenarios can weaken the associated road grade.    
 
Options to reestablish fish passage are either complete replacement with a properly sized culvert, or retro-fitting the outlet 
pool with grade control such as a rock rapids (series of weirs).  Grade control is required to raise the pool elevation up and 
back through the culvert at normal flow conditions. Retrofitting existing culverts (floor or wall overlays) generally reduce 
hydraulic capacity or increase velocity of the structure, thus also increase the importance of including grade control 
structures to aid aquatic organism passage.  
 
 

  
 

  
Four examples above are all along the North Shore of Lake Superior.   Higher gradient streams are more prone to perched conditions, though it can 
happen throughout the state. 
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4. Road Overtopping: 
Increased frequency or higher than predicted water depths during road overtopping is an obvious indicator that the 
crossing is no longer functioning within the desired parameters.  There are no long term solutions other than 
replacement with a properly designed culvert.  
 

    
Extreme example, though valid for pointing out what can happen with overtopping. (TH210, City of Thompson, Carlton County MN) 

 
5. Depth and Velocity barriers 
A situation where water depths are much shallower in the culvert than in the downstream channel is indicative of 
either improper elevation installation, or high velocities.  Unchecked, these can lead to a perched culvert.  Repairs to 
the flow line at the outlet should be considered. 
   

    
This type of flow effect is more common on low gradient streams than on high gradient streams where fully perched conditions are more likely. If the 
water levels drop this will create too low a depth for fish passage (TH61 Split Rock River and Lake Superior, Lake  County MN).   
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6. Culvert liners 
Lining a culvert a common alternative to complete replacement of the structure.  Such structures should be noted since it 
indicates that culvert performance may have changed since the original crossing was installed.  Liners reduce culvert 
diameter and raise the invert.  They may of maintained hydraulics by increased velocity with their smoothness, though fish 
passage may be an issue due to the increased velocities and/or change of invert elevation.  See the section on Culvert 
Liners for more detailed information on concerns with this practice as it relates to ecological issues (Chapter 2 page 38) 
 

    
The above left is a hard plastic pipe inserted into a failing corrugated metal pipe, diameter is reduced several inches, volume remains about the same 
though velocities are increased by the loss of roughness (TH210 Aitkin County MN),  The example on the upper right, I have no idea why (TH 11 
Koochiching County MN). 
 

  
The above photo represents four iterations.  The original timber bridge was replaced with a large culvert, which in turn was lined with a smaller culvert.  
A third culvert liner proposal was rejected, and a bridge was required to restore navigation (TH8, Lindstrom, Chisago County MN). 
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7.  Basin Outlet and its control elevation: 
It should be noted that crossings can act as an elevation control for a upstream wetland or lake.   Many roads loop along 
wetlands and lakes, often crossing the outlet stream.  State law prohibits alteration of outlet elevations of Public Waters 
without DNR authorization.    The Minnesota Wetland Conservation Act has oversight of all other wetlands.  Any alteration 
of altering existing invert elevations should include an evaluation of impact to water levels of the upstream basin.    Design 
for sediment transport is generally not an issue on outlets of large waterbodies since it would be expected that the 
lake/wetland would have acted as a settling basin and removed sediment from stream flow prior to the discharge point.  
However long shore wave action can result in shoreline deposition, and on smaller waterbodies and wetlands these areas 
may be depositional zones for sediment and vegetation accumulation.  Thus culvert at outlets should be designed to take 
into account potential for long term aggradation at the inlet. 
 

Note on locations: Crossings on very low gradient streams should be noted.  Sediment and/or bedload can be 
very low, thus sediment movement may not be noticeable.  A new design that accommodates bedload may not be 
necessary (IE recessed inverts).  Though an evaluation or risk analysis should be included in the design process. 

 
 

  
 

  
At outlets and in wetlands, flows may not carry mineral bedload.  If desired, it may have to be added during construction, or forgo recessing inverts in 
order to maintain basin control elevation. 
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8. Non Public Waters 
Crossings of Public Waters are a small portion of the crossings over Waters of the State.  The DNR only has jurisdiction 
over the crossings that are over Public Waters.  Public Waters are specifically identified on maps.   Public Waters 
Watercourse (rivers and streams) are generally those perennially flowing streams that have at least 5 square miles of 
watershed at their mouth, or perennial flowing tributaries to designated trout streams.  Crossings of Waters of the State 
may have design requirements of other entities such as the US corps of Engineers, Watershed districts, the County Ditch 
Authority, or other local authority. 
 

   
 

   
Not all culverts are Public Waters.  DNR Public Waters regulations and/or requirements of Attachment A do not apply to waters that are not Public 
Waters. 
 
 

9. Deficient flood capacity and nearness to critical cultural operations 
If not done already, identifying crossings for replacement should take into account how essential a road is for connecting 
critical operations, such a hospitals, schools, commercial districts, factories, power generating facilities, neighborhoods, 
cities, and such.   It is not in the realm of the DNR to determine which road serves these critical functions, nor which roads 
would have the most detrimental impact if a culvert were to be washed out and lost for even a short period of time.  
However, any road that has critical functions should have all crossings evaluated to be sure that they can carry 
emergency services and/or maintain local safety and economies during flood flows.  Such roads should be looked at to be 
certain that all crossings along such roads either meet or exceed current flood design standards or are identified as 
deficient.    Deficient crossings should be replaced with structures that meet the latest design standards to be sure they 
can pass floodwater without failure.  Replacement of deficient structures should be done regardless of their current 
condition. 
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Fish Passage 
 
Culverts have a variety of factors associated with the ability for fish to pass through them, including perched outlets, high 
in-pipe velocity and/or turbulence, inadequate water depth, and excessive pipe length without fish resting space.  Any of 
these can cause difficulties for fish movement and thus adversely affect their habitat, natural range, and ability to spawn.  
On Minnesota’s Public Waters, culverts shall provide for fish movement unless the structure is intended to impede rough 
fish movement or the stream has negligible fisheries value.  The current GP2004-0001 has the following requirement for 
fish passage: 
 

   Bridges, culverts and other crossings shall provide for fish movement unless the structure is intended to impede 
rough fish movement or the stream has negligible fisheries value as determined by the Transportation Hydrologist 
or Area Hydrologist in consultation with the Area Fisheries Manager.  The accepted practices for achieving these 
conditions include:       

 
   A.  Where possible a single culvert or bridge shall span the natural bankfull width adequate to allow for debris and 

sediment transport rates to closely resemble those of upstream and downstream conditions. A single culvert shall 
be recessed in order to pass bedload and sediment load.  Additional culvert inverts should be set at a higher 
elevation.  All culverts should match the alignment and slope of the natural stream channel, and extend through 
the toe of the road side slope. “Where possible” means that other conditions may exist and could take 
precedence, such as unsuitable substrate, natural slope and background velocities, bedrock, flood control, 100yr 
flood elevations, wetland/lake level control elevations, local ditch elevations, and other adjacent features.   

 
   B.  Rock Rapids or other structures may be used to retrofit crossings to mimic natural conditions. 

 
Traditionally, culvert design was based on hydrologic and hydraulic models that predict peak runoff from a watershed, with 
the culvert sized accordingly to pass a specified design storm. Fish passage was not always addressed with these 
designs.  Several alternative design methods have been developed that focus on matching the natural characteristics, and 
consider sediment transport and fish passage requirements. These recent improvements to hydraulic design practices 
may also reduce the frequency of scour at pipe outlets in many areas. Other potential benefits include lower maintenance 
costs, longer life span, and better sediment and erosion control.  Alternative designs or simulation techniques inherently 
take fish passage into account by addressing issues of low flow, hydraulic variability and sediment transport.  A variety of 
design techniques are being implemented in Minnesota where fish passage is a concern. 
 
Culvert Design Approaches 

 

Open bottom span:  Open bottom structures are not considered as restricting flow or impinging upon the channel 
cross sectional area.   These structures are generally not considered an impediment to fish movement in Minnesota.  
 
Conventional Hydraulic Design:  Culverts sized to pass a specified design storm event (e.g., 10 years peak flow) 
with no consideration given to fish passage needs. 
 
 

Hydraulic Design for Fish Passage: Techniques that create water depths and velocities to meet the swimming 
abilities of target fish populations. This approach considers the flow requirements (eg: maximum velocity, sustained 
velocity, flow depth, etc) needed by specific species.  The goal is to keep the velocity below a set of thresholds 
corresponding to a fish’s maximum swim speed, sustained swim speed, and related measures.  This is the method for 
meeting the frequent DNR requirement of:  ‘Velocities of the 2-year 24-hour event shall not exceed 2 feet per second”.  
 
FHWA has the publication ‘HEC-26’ that utilizes the hydraulic design approach to select culvert size and bedload 
material. HEC-26 presents a mathematical design procedure, methods, and best practices for designing roadway 
culverts to facilitate aquatic organism passage (AOP).  
http://www.fhwa.dot.gov/engineering/hydraulics/pubs/11008/hif11008.pdf. 
 

Hydraulic Simulation:  Hydraulic design approaches that simulate natural hydraulics of streams by adding rock or 
roughness elements to simulate natural hydraulic variation within or adjacent to the culvert.  Typically these include 
placement of rock on the floor of the culvert or placement of rock rapids below the outlet to create pools and riffles, 
etc.   
 

Stream Simulation (Geomorphic Design):  Design approaches that recreate or allow natural channel morphology 
and sediment transport.   In Minnesota, two differing methods are being utilized.  
 

http://www.fhwa.dot.gov/engineering/hydraulics/pubs/11008/hif11008.pdf
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1. ‘MESBOAC’ was developed in the northern forested region of Minnesota and is based on principles of fluvial 
geomorphology rather than individual fish swimming ability.  MESBOAC aims to match the culvert width with 
natural stream dimensions, while maintaining sediment balance (sediment in = sediment out).  In addition to 
burying the culvert bottom below the streambed to provide for a natural substrate in the culvert, it also provides a 
low-flow channel that is important for late season migrations which occur from August to November.  MESBOAC 
assumes that since the natural flow characteristics are maintained, fish passage will occur.  See Appendix A for 
more information on MESBOAC methods. 
 

MESBOAC stands for:   

Match culvert width to bankfull stream width. 

Extend culvert length through the side slope toe of the road. 

Set culvert slope the same as stream slope  

Bury the culvert  

Offset multiple culverts. 

Align the culvert with the stream channel. 

Consider headcuts and cutoffs. 

 
2. The Aquatic Organism Passage (AOP) program is a broader ecosystem-based design approach developed 
by the USDA Forest Service for designing and constructing a channel through the road-stream crossing structure 
based on physical and ecological continuity along the stream corridor. The premise of stream simulation (AOP) is 
that the culvert be large enough for a channel to be constructed within the crossing that simulates the dimensions 
and characteristics of the adjacent natural channel.  Therefor, fish and other aquatic organisms should experience 
no greater difficulty moving through the structure than if there were no road crossing. Identifying a ‘reference 
reach’ is a key concept and component of stream simulation as it provides the natural template for designing a 
channel through the crossing and determining the size and embedment depth of the replacement structure.   The 
manual ‘Stream Simulation: An Ecological Approach to Providing Passage for Aquatic Organisms at 
Road-Stream Crossings’ is located here: http://www.stream.fs.fed.us/fishxing/aop_pdfs.html. 
A copy of the published report on a summary of this program is in Appendix A  (Stream Simulation for Aquatic 
Organism Passage at Road-Stream Crossings, by Cenderelli, Clarken, Gubernick and Weinhold). 

 

Note:   The link to the FishXing program that is embedded in the AOP website is a culvert assessment tool for 
aquatic organism passage. The program models various organisms capabilities against culvert hydraulics across 
a range of expected stream discharges.   AOP methodology does not require a check on velocities since it uses 
reference conditions in the stream to emulate a crossing that has the proper context with its surrounding profiles. 

 
Floodplain Connectivity: In addition to the above, there is growing attention in the concept of ‘floodplain culverts’.  
These culverts are set in the floodplain, away from the main channel and are dry, except in flood conditions.  It is 
gaining interest for use within floodplains, and in areas with woody debris or ice issues.  An initial study by the DNR is 
located here: http://files.dnr.state.mn.us/eco/streamhab/geomorphology/reducing-rior.pdf 
 
Please contact the DNR Area Hydrologist for design information at the earliest stages of project development.  
Determining the appropriate design method is influenced by project objectives.  Consideration for fish passage, other 
aquatic organisms, rare species, invasive species, habitat protection/restoration, wildlife passage, traffic (road safety), 
funding limits, adjacent property and right-of-way limits, floodplain ordinances and other regulatory requirements (e.g., 
wetland protection) are to be considered.  
 

MESBOAC and AOP are similar in the use of bankfull width determination, though differ in determination of 
slope and invert elevations for a culvert.    
 
MESBOAC utilizes a line connecting the thalweg riffle elevations from upstream and downstream of the crossing 
to set culvert slope and elevation.   
 
In addition to utilizing riffle elevations, the AOP program methodology incorporates pool depths, stable control 
points, and other vertical control points in the steam (bedrock, pool-tailcrests, and large woody debris) to 
determine a streambeds potential upper and lower vertical adjustment profile (VAP) to which the culvert invert 
and slope are determined. 
 
Summaries of both methods are located in Appendix A 
   

 

http://www.stream.fs.fed.us/fishxing/aop_pdfs.html
http://files.dnr.state.mn.us/eco/streamhab/geomorphology/reducing-rior.pdf
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Key Fish Populations by Major Watershed* 
 

The figure and chart below show key fish populations that may impact crossing design. * From the ‘Final Report - Cost 
Analysis of Alternative Culvert Installation Practices in Minnesota, June 2009’, by B. Hansen, J. Nieber, and C. Lenhart.   

For the full report see the U of Minnesota, Center for Transportation Studies, report #2009-20, 
http://www.cts.umn.edu/Publications/ResearchReports/reportdetail.html?id=1796  

 

 
 
     Major river basins in Minnesota and fish passage issues 

Name Key fish  Geomorphology Other issues 

Great Lakes Chinook salmon, Lake 
trout,  

High gradient, cobble 
beds 

Fall spawning 

Upper 
Mississippi 

Walleye, bass, pike Mod gradient, sand-
gravel bed 

 

Minnesota River Catfish, smallmouth 
bass,.. 

Low gradient, sand/fines 
bed 

 

St. Croix River Smallmouth bass, 
sturgeon…  

Moderate gradient  

Lower 
Mississippi 

Brook &  brown trout, 
smallmouth bass 

High gradient tribs, 
 low gradient in 
Mississippi 

Brook & brown Trout spawn 
in fall; highest fish diversity of 
all basins 

Red River Sturgeon, pike Low gradient agriculture 

Rainey River Lake trout, smallmouth 
bass, walleye 

Moderate gradient, 
gravel bed 

BWCA wilderness, forestry 

Missouri River Topeka Shiner Prairie streams Endangered species 

http://www.cts.umn.edu/Publications/ResearchReports/reportdetail.html?id=1796
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Grade Control 
 

 
Miller Creek at TH53 crossing, Duluth 

 

Grade control structures may be beneficial to add to a stream crossing design. They can be used to protect: a) single 
span bridge pilings from scour, b) provide grade control to prevent head-cutting where past undersized and/or perched 
culverts have caused upstream aggradation and downstream degradation, c) create slower velocity backwater type 
habitat for fish passage, or d) direct flow away from a bank.  There are several sources of information for design of 
grade control structures.   
 
The development of Rock Rapids (Rock Ramps) in Minnesota has been primarily due to the removal of dams.  
However, this practice is increasingly being utilized for grade control to retrofit culverts that are perched at the outlet.  
The DNR publication ‘Reconnecting Rivers: Natural Channel Design in Dam Removal and Fish Passage’ 
provides information on the concept of this practice and has case examples to illustrate technical problems that may be 
encountered in such design. http://www.dnr.state.mn.us/eco/streamhab/reconnecting_rivers.html.  
 
 
Other reports:  
“Stream Restoration in the Vicinity of Bridges”, by P. Johnson, R. Hey, E. Brown, and D. Rosgen.”, Journal of the 
American Water Resources Association Vol 38, No1 February 2002 
http://www.wildlandhydrology.com/assets/SRITVOB.pdf 
 
“The Cross-Vane, W-weir and J-Hook Vane Structures, by D. Rosgen.” 
http://www.wildlandhydrology.com/assets/cross-vane.pdf 
 
The report “DESIGN METHODS FOR IN-STREAM FLOW CONTROL STRUCTURES” on the results and 
recommendations from a study on the performance of in-stream flow control structures, conducted by the St. Anthony 
Falls Laboratory (SAFL) at the University of Minnesota (UMN) is in the final stages of publication.  National 
Cooperative Highway Research Program (NCHRP) NCHRP Project 24-33 will be published at any time.  See:  
http://apps.trb.org/cmsfeed/trbnetprojectdisplay.asp?projectid=1641 

  

http://www.dnr.state.mn.us/eco/streamhab/reconnecting_rivers.html
http://www.wildlandhydrology.com/assets/SRITVOB.pdf
http://www.wildlandhydrology.com/assets/cross-vane.pdf
http://apps.trb.org/cmsfeed/trbnetprojectdisplay.asp?projectid=1641
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Hydrologic/Hydraulic Data Reporting 
 

 

A Hydrologic/Hydraulic report will be required for the construction or replacement of Public Waters crossings.   If an 
approved Flood Insurance Study (FIS) exists, the FIS shall be used as a basis for the calculations for the crossing.  Any 
variance shall be approved by the applicable DNR Hydrologist.  The Hydrologic/Hydraulic Data should be provided in the 
format as shown.  If a Flood Insurance Study is used as a basis for the report, information including Title and Date of the 
FIS shall be included. 

 
        When reporting, replace text in this column with project data 

 Vertical Datum Datum of survey information ft 

* Stream Name Name of stream  

 Drainage Area Area of watershed contributing to the site mi2 

 Flood of Record Maximum observed discharge, date of occurrence, 
and any other notes 

ft3/s 

(a) Maximum observed highwater elevation Highest recorded water elevation, date of 
occurrence, and any other notes 

ft 

    

* Design flood ([example:50] year frequency) Design discharge and design frequency ft3/s 

(b) Road sag point elevation Roadway low point elevation used to determine 
overtopping flood frequency, note location 

ft 

 Stage Water surface elevation (without crossing) taken at 
location where stage increase is calculated with 
design discharge 

ft 

 Total stage increase Calculated stage increase for proposed structure 
with design flood 

ft 

* Headwater elevation Calculated headwater elevation for proposed 
structure with design flood 

ft 

 Stage increase of the inplace condition Calculated stage increase for existing structure with 
design flood 

ft 

 Minimum Waterway opening  ft2 

 Below elevation  ft 

(c) Low member at or above elevation  ft 

 Mean velocity through structure Calculated mean velocity through proposed structure 
with design flood 

ft/s 

 Main channel velocity Calculated main channel velocity for design flood ft/s 

    

* Greatest flood (500-year frequency or 
overtopping) 

500-yr flood discharge or roadway overtopping 
discharge (if less than 500-year) 

ft3/s 

(b) Road sag point elevation Roadway low point elevation used to determine 
overtopping flood frequency 

ft 

 Stage Water surface elevation (without crossing) taken at 
location where stage increase is calculated with 
overtopping or 500-year flood 

ft 

 Total stage increase Calculated stage increase for proposed structure 
with overtopping or 500-year flood 

ft 

* Headwater elevation Calculated headwater elevation for proposed 
structure with overtopping or 500-year flood 

ft 

 Stage increase of the inplace condition Calculated stage increase for existing structure with 
overtopping or 500-year flood 

ft 

 Mean velocity through structure Calculated mean velocity through proposed structure 
with overtopping or 500-year flood 

ft/s 

 Main channel velocity Calculated main channel velocity for overtopping or 
500-year flood 

ft/s 
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* Basic flood (100-year frequency) 100-year flood discharge (1% annual chance flood)  ft3/s 

 Stage Water surface elevation (without crossing) taken at 
location where stage increase is calculated with 100-
year flood 

ft 

 Total stage increase Calculated stage increase for proposed structure 
with 100-year flood 

ft 

* Headwater elevation Calculated headwater elevation for proposed 
structure with 100-year flood 

ft 

 Stage increase of the inplace condition Calculated stage increase for existing structure with 
100-year flood 

ft 

 Minimum overflow area above sag point 
elevation 

Overflow area over roadway sag point elevation ft 

 Mean Overflow velocity Calculated mean velocity over roadway ft/s 

 Mean velocity through structure Calculated mean velocity through proposed structure 
with 100-year flood 

ft/s 

 Main channel velocity Calculated main channel velocity for 100-year flood ft/s 

    

** 2-year flood frequency Flow for the 2-year flood ft3/s 

** Average velocity through structure Calculated velocity at mid-length of structure  ft/s 

** Main channel velocity Calculated main channel velocity of 2-year flood ft/s 

    

 Approximate flowline elevation Elevation of flowline at inlet of structure ft 

 Skew Angle of structure to roadway o 

 Riprap size Required class of riprap at outlet of structure  

    

 
*    Items to be shown on grading plan 
**  Calculations showing velocities through the structure at 2-year peak flow may be required for fish passage 

considerations (typically only required on culverts). 
(a)  Any notes on event or location of highest known water elevation  
(b)  Any notes on location of low point in the road (sag location) 
(c)  Any notes on low member elevation, required on DNR canoe routes (typically 3’ minimum clearance above 

50yr for DNR requirements).  Also note high-low and low-low elevation points if sloped bridge.  
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Reporting Impacts to Flood Elevations 
 

The following flow charts are for use in determining correct forms for reporting impacts within areas 
designated as 100-year (1% annual chance) floodplain by the Federal Emergency Management Agency 
(FEMA).  These flow charts focus on road crossing hydraulics and not overall floodplain ordinance 
compliance.   Zones A and AE are identified on official FEMA maps as areas subject to inundation by the 
1% annual chance flood (100yr flood event).  Zone X identifies areas subject to inundation by the 0.2% 
annual chance flood (500-year flood event) and is not regulated under DNR Public Waters Rules and are 
not mandated for protection by FEMA.  However, some Local Units of Government (LUG’s) have chosen to 
be more restrictive than the federal/state regulations.  The LUG zoning administrator should be contacted 
whenever proposing projects within designated floodplain areas. 
 

The following flow charts, plus more information is located at:  
http://www.dnr.state.mn.us/waters/watermgmt_section/floodplain/fp_resource_material.html 

 
 
 

Bridges & Culverts 
Temporary** stage increase (construction related) in AE Zones 

 

 ‘AE Zones’ are designated 100 year (1% annual chance) floodplain areas where an approved detailed flood study has  
generated flood profiles for various events along with a mapped floodway. 

 

**’Temporary’ is typically defined as less than one year. 
 

                                                               
 
 
 
 

 

 
 
  

                            
 

 

Are there structures within the increased 
flood stage 1% chance floodplain (100yr 
flood elevation)? 

 

The project sponsor must: 
 

1. Obtain “concurrence of the Chief Executive Officer” of any 

communities impacted by the proposed actions (see 44 CFR 

Section 65.12 (4)), and 

2. Document “individual legal notice to all impacted property 

owners” – see FEMA’a MT-2 form. (See 44 CFR Section 

65.12(3)). 

Yes 

No 

No 

Complete hydraulic report or “No-
Rise” Certificate.  No Submission to 
FEMA (community keeps on file). 

 

Is the cumulative increase, including the 
temporary increase, greater than 0.5 
feet? 

 Yes  No 

The project sponsor must: 
 
Obtain “concurrence of the 
Chief Executive Officer” of 
any communities impacted 
by the proposed actions (see 
44 CFR Section 65.12 (4)) 

Is there a temporary increase in flood 
stage (increase more than 0.00 feet)? 

Do hydraulics/hydrology report to meet MN 
Rules 6115.0231, Subp. 2, A and local 
floodplain management ordinances. 

Yes 

http://www.dnr.state.mn.us/waters/watermgmt_section/floodplain/fp_resource_material.html
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NEW Bridges & Culverts 
Floodplain Reporting Requirements in FEMA’s AE Zones 

 ‘AE Zones’ are designated 100 year (1% annual chance) floodplain areas where an approved detailed flood study has 
generated flood profiles for various events along with a mapped floodway. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
   
 
 
 
 
 
 
 

 
 
 
 

Do hydraulics/hydrology report to meet 
MN Rules 6115.0231, Subp. 2, A.  and 
local floodplain management ordinance. 

No CLOMR Required. 

Per 44 CFR 65.3 

submit technical data to 

FEMA within 6 months 

of project completion.  

(MnDOT submit to FP 

Unit, who will forward 

to FEMA, AH & 

Community) 

Yes 

Options: 
 Redesign project so it 

meets MN Rules 
6115.0231, Subp. 2, B. 

 Get approval of MN DNR 
Waters (includes 
ensuring no increased 
flood damage potential – 
i.e., all impacted area 
under control of project 
sponsor, easements, 
permission, etc.) AND 
obtain Conditional Letter 
of Map Revision 
(CLOMR) from FEMA. 

 
  

Cumulative stage increase (including 
stage increase due to designation of 
floodway) is less than 0.50 feet,  
AND no increased flood damage 
potential (see MN Rules 6115.0231, 
Subp.2, B)?  

 Yes 

Impact on floodway?  
(Need to change floodway 

boundary?)   

Yes No 

Must obtain a Letter 
of Map Revision 
(LOMR) from FEMA 
for floodway change 
(see Federal Code 44 
CFR 60.3 (d)(4)). 

No 

Complete “No-Rise” 
Certificate.   
No submission to 
FEMA (community 
keeps on file) 

Yes 

No 

Decrease in 100-year flood stage 
(more than 0.00 feet)? 

No 

Per 44 CFR 

65.12 (b), the 

community 

must adopt the 

CLOMR prior 

to approving the 

project 

encroachments.  

Increase in 100-year flood stage  
(more than 0.00 feet)? 

Must obtain a 
Conditional 
Letter of Map 
Revision 
(CLOMR) 
from FEMA 
(see Federal 
Code 44 CFR 
60.3 (d)(4)). 

CLOMR – Conditional Letter of Map Revision 
LOMR – Letter of Map Revision 
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REPLACEMENT Bridges & Culverts   
 Floodplain Reporting Requirements in FEMA’s AE Zones  

‘AE Zones’ are designated 100 year (1% annual chance) floodplain areas where an approved detailed flood study has 
generated flood profiles for various events along with a mapped floodway. 

 
 
 
 

Do hydraulics/hydrology report to meet 
MN Rules 6115.0231, Subp. 2, A. and 

local floodplain management ordinance. 

No CLOMR 

required.  Per 44 

CFR 65.3 submit 

technical data to 

FEMA within 6 

months of project 

completion.  

(MnDOT submit to 

FP Unit, who will 

forward to FEMA, 

AH & Community) 

Options: 
 Redesign project so it 

meets MN Rules 
6115.0231, Subp. 2, B. 

 Get approval of MN DNR 
Waters (includes 
ensuring no increased 
flood damage potential – 
i.e., all impacted area 
under control of project 
sponsor, easements, 
permission, etc.) AND 
obtain Conditional 
Letter of Map Revision 
(CLOMR) from FEMA. 

 
  

Cumulative stage increase (including 
stage increase due to designation of 
floodway) is less than 0.50 feet, 
AND no increased flood damage 
potential (see MN Rules 6115.0231, 
Subp.2, B)?  

 Yes 

Impact on floodway?  
(Need to change floodway 

boundary?)   

Yes No 

Must obtain a Letter 
of Map Revision 
(LOMR) from FEMA 
for floodway change 
(see Federal Code 44 
CFR 60.3 (d)(4)). 

No 

Complete “No- 
Rise” Certificate.  No 
submission to FEMA 
(community keeps on 
file) 

Yes 

No 

Decrease in 100-year flood stage 
(more than 0.00 feet)? 

No 

Per 44 CFR 

65.12 (b), the 

community 

must adopt the 

CLOMR prior 

to approving 

the project 

encroachments.    

Stage increase for proposed structure is 
more than for existing structure (see 

MN Rules 6115.0231, Subp. 2, B.)? 

 Yes 

Must obtain a 
Conditional 
Letter of Map 
Revision 
(CLOMR) 
from FEMA 
(see Federal 
Code 44 CFR 
60.3 (d)(4)). 

CLOMR – Conditional Letter of Map Revision 
LOMR – Letter of Map Revision 
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Bridges & Culverts – Floodplain Requirements in FEMA’s A Zones  
‘A zones’ are designated 100 year (1% annual chance) floodplain areas where a detailed flood study has not been done. 
 
 
 

 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 

 
 
 

 
 
 

 
 

 
 

  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
*    Construction conditions are those that are very short in duration, such as where stream blocks, 
diversions, or temporary crossings, are in place during construction of permanent structures. Construction 
conditions are removed when the permanent structure is completed, or should a flood be predicted. 

Options: 
 Redesign project so it meets MN Rules 6115.0231, 

Subp. 2, B. 
 Get approval of MN DNR Waters (includes ensuring 

no increased flood damage potential – i.e., all 
impacted area under control of project sponsor, 
easements, permission, etc.)  

 Stage increase 
for proposed 
structure is 
equal to or less 
than for existing 
structure, OR  

 Cumulative 
stage increase is 
less than 1.0 feet 
AND no 
increased 
damage 
potential (see 
MN Rules 
6115.0231, 
Subp. 2, B.)? 
 

 

Do hydraulics/hydrology report to meet 
MN Rules 6115.0231, Subp. 2, A. and local 
floodplain management ordinance. 
 

Note: If associated with development of > 5 
acres and/or 50 lots, detailed study is 
required (44 CFR 60.3, (b), 3.) 

Complete hydraulic 
report or “No-Rise” 
Certificate.   
No submission to  
FEMA (community 
keeps on file) 

No 

 Yes 

No submission 
to FEMA.   
Community 
keeps data on 
file and tracks 
portion of 0.5 
foot surcharge 
used. 

Permanent 
conditions 

Construction 
conditions* 

 Stage increase 
for proposed 
structure is 
equal to or less 
than for existing 
structure, OR  

 Cumulative 
stage increase is 
less than 0.50 
feet AND no 
increased 
damage 
potential (see 
MN Rules 
6115.0231, 
Subp. 2, B.)? 

Yes 

Change in 100-year flood stage 
(increase or decrease of more than 0.00 

feet)? 

 No 

Yes 

No submission 
to FEMA.  
Construction 
conditions 
removed prior 
to predicted 
flood 
conditions. 

 No 
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Navigation Requirements 
 

For waters with commercial navigation, the DNR defers to the US Corps of Engineers and the US Coast 
Guard for navigational requirements.  For other rivers and lakes and streams, to meet DNR navigation 
requirements, clearance of three feet above the; 1) Ordinary High Water Elevation (OHW), or 2) top of 
the adjacent bank, or 3) 50-yr flood stage elevation, will ordinarily satisfy DNR requirements.  In no case 
should waters with navigation be re-designed with reduced clearance 
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State Water Trails 

 

 
 
For an interactive trail map with links to individual canoe route information, go to: 
http://www.dnr.state.mn.us/watertrails/location_map.html 

 
Crossings of canoe routes must be evaluated for navigation clearance.  Generally 3 ft above the 
50 yr event, OHW, or top of the bank is sufficient for recreational navigation (see previous page). 

 
Best Practice:  Road Projects near State Parks, State Trails or Public Access’s should be 
considered as opportunities for joint MnDOT-DNR projects, such as improved access and 
parking facilities. 

 

http://www.dnr.state.mn.us/watertrails/location_map.html
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State Trails 
 
 

 
 
   

Interactive trail maps are located here:  http://www.dnr.state.mn.us/state_trails/map.html 
 
For Public Access locations by county: http://www.dnr.state.mn.us/water_access/counties.html 
 
For snowmobile trail maps, go here: http://www.dnr.state.mn.us/snowmobiling/maps.html 

 

http://www.dnr.state.mn.us/state_trails/map.html
http://www.dnr.state.mn.us/water_access/counties.html
http://www.dnr.state.mn.us/snowmobiling/maps.html
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Bridge Scuppers 
 

 
 
Scupper definition:  A vertical hole through a bridge deck for the purpose of deck drainage. Sometimes, a 
horizontal opening in the curb is called a scupper. 
 
MnDOT Road Design Manual, Chapter 8 (Drainage Design & Erosion Control) section 8.5.6, provides the following 
Design information regarding drainage of bridge decks: 
 

Drainage of bridge decks is similar to other curbed roadway sections. Deck drainage is often less 
efficient, because cross slopes are flatter, and small drainage inlets or scuppers have a higher 
potential for clogging by debris. Because of the difficulties in providing and maintaining adequate 
deck drainage systems, gutter flow from roadways should be intercepted before it reaches a bridge. 
In many cases, deck drainage must be carried several spans to the bridge end for disposal. 
 

Zero gradients and sag vertical curves should be avoided on bridges. The minimum desirable 
longitudinal slope for bridge deck drainage should be 0.5 percent. If a sag curve cannot be avoided, 
the sag should not occur directly over a water body unless it is a treatment pond. Deck drainage can 
generally not be discharged directly to a water body without providing a pond or other means of 
intercepting a hazardous spill. Runoff should be handled in compliance with applicable stormwater 
quality regulations. 
 

The use of scuppers should be evaluated for site-specific concerns. Scuppers should not be located 
over embankments, slope pavement, slope protection, navigation channels, driving lanes, or railroad 
tracks. For bridges that require deck drains, it may be necessary to provide a drainage system on the 
bridge to convey water off the bridge. 

 

Chapter 8 of the MnDOT Road Design manual can be downloaded from: 
http://www.dot.state.mn.us/design/rdm/metric/8m.pdf 
 
The above guidance is generally adequate for DNR concerns. However there may be site specific concerns (EG 
Areas of Environmental Sensitivity) that will require drainage treatment systems.  When water is directed off the 
bridge and back past the abutments, there may be retrofit options in the road ditch prior to discharge to the stream.  
 

 

http://www.dot.state.mn.us/design/rdm/metric/8m.pdf
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Culvert Liners 

County 43, Mayhew Creek, Benton County 

Lining a failing culvert is a common alternative to complete replacement of the structure.  The DNR evaluates 
culvert projects on Public Waters to ensure there are no adverse impacts associated with this practice.   Potential 
adverse impacts on stream hydrology or ecology are: 
 

a. Permanent changes to velocity, water elevations, or invert elevation may occur due to the reduced culvert 
size, or  

b. Temporary impacts due to discharge of construction precipitate created by the installation process. This 
could have adverse impacts to fish populations (e.g. fishkill).  

   
Culvert lining projects typically occur on smaller culverts. These tend not to be on Public Waters and are not in 
DNR Public Waters jurisdiction.  However they are occurring on Public Waters with increased regularity.  In 
general, DNR will request a culvert to be assessed for complete replacement (under current design 
recommendations) prior to authorizing a culvert lining project.   
 

1. There are three general types of culvert lining projects.  
     

a. Cured in place plastic (CIPP) liners.  These are essentially a flexible plastic tube that is inflated inside 
the pipe (like a balloon).  Cured in place liners are thin (about an inch) and are intended to bond with 
the existing culvert wall.   

b. Hard pipe liners.  Smaller diameter pipes are slid through the existing opening and the outside void is 
filled with expansion foam or other suitable material (e.g. cement slurry).  The new pipe material may be 
plastic, metal or concrete.    

c. Spray on liners or overlays. Either concrete or resin based materials may be applied to existing walls or 
floors for spot repairs or a complete lining.  Thicknesses vary by material and the pre-existing culvert 
condition.   

 

2. Potential implications of center-line culvert lining projects: 
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a. Hydraulics (water elevations and velocities) of the stream through a road is altered due to a liners 
smaller opening.  Culvert lining projects should not adversely impact flood elevations or control 
elevations of upstream water basins.  On corrugated metal pipes, a CIPP liner is generally self-
mitigating as the slightly smaller diameter is compensated by the liners smoothness (change in 
Manning’s ‘n’ value).  However, an increase of velocity may compromise fish passage on currently 
marginally passable culverts. 

b. Liners will raise the culvert inverts slightly.  On culverts with inverts above the stream profile (perched), 
this will make the perched situation worse and may compromise fish passage,  

c. Scour may be an issue.  Increased velocity may increase the scour potential at the outfall. 
   

The DNR may ask for hydraulics information to evaluate the concerns above.  There are situations where we 
have not allowed liners because of the increased velocities or changes to invert elevations can turn marginally 
fish passable culverts into impassable barriers.  Total replacement may be required in these situations. 

 

3. Lining projects on culverts that outfall into Public Waters:  
 

a. If a culvert outfall is not within the stream during normal water levels, fish passage is less of an issue, 
though #2 above still applies. 

 

4. Liner methods may temporarily alter the chemical or thermal properties in the receiving water during the 
installation process, curing process, or initial flush.   These by-products of installation have potential for 
adverse impacts to receiving waters.  In extreme cases, impacts may result in a localized fish kill. To help 
assure that suitable containment or treatment prior to discharge to Public Waters is conducted, the following is 
recommended:  
  

a. Special Conditions to construction specifications should be written to prevent hot water precipitate or 
chemical containing precipitate (e.g. styrene or cement waste) from discharging into receiving waters. 
 

b. The following provision should be included on Public Waters permits for culvert lining projects:  
CULVERT LINER CONSTRUCTION METHODS: Liquid or other by-product waste resulting from the 
construction or curing processes of liner installation shall not be discharged into Public Waters. 

 
 

 

 
TH61 Indian Camp Creek (Cook County) 
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TH61 Carlson Creek at normal flow after floor overlay and grade control installation downstream (Cook County) 

 

 
(comment: Project was marginally successful, as velocities through the culvert were still very high post project) 
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Chapter 3. Methods of In-Water Construction 
 

The following pages contain illustrations, notes, and guidance on Best Practices for in-water 
construction work. These methods have been pre-approved by the DNR for use in the field; however, 
not all methods are appropriate for all work sites. Note that in most cases the applicable DNR 
Hydrologist will have to approve a method prior to construction. For this reason project designers, 
construction engineers, project managers, or contractors should work in consultation with the DNR for 
selection and approval of the appropriate method of in-water construction.  

 

 
(Public Water Access installation, Mississippi River at Hastings, Dakota County MN) 
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 (Lowry Ave Bridge, Minneapolis, Hennepin County.   photo Peter Leete)
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Demolition or Repair of Bridges over Water 
 
The following is an overall checklist of items that may be required prior to (and during) bridge demolition or redecking 
repair: 
 

Potential permits or notifications required: 
DNR Public Waters Work Permit    DNR Temporary Appropriations Permit 
MPCA Asbestos Abatement Notification (14 day)  MPCA Construction Site NPDES  
MPCA Demolition Notification (14 day lead time)  MPCA 401 Water Quality Certification 
US Corps of Engineers     US Coast Guard  
Watershed District Permits    Wetland Conservation Act (wetland impacts) 

 

Check Work Exclusion dates for Staging/scheduling:    
Work exclusion dates that protect fish migration and spawning limit the time allowed for work in the water.  See 
Chapter 1, Page 3.  These dates may affect work schedules.   Also see Chapter 3, Page 11 for guidance on in-
stream work methods, as some methods of construction will not be allowed if fish movement is a concern. 

 

Identify Work Area Limits (Potential Area of Impact) 
DNR permitting authorizations can be more efficient if both permanent impacts and temporary impacts are 
reviewed simultaneously.   Often, temporary work areas are not known by regulatory authorities until after 
contract letting, as these areas may be determined by contractor after project letting.  However, the project 
proposer should make attempts to define the potential area of impact for regulatory review at the onset of project 
development.  Special provisions can be added to bid documents to constrain contractors to these areas.  Thus 
avoiding a second round of review (and possible delays) should the contractor propose work outside the identified 
‘Potential Area of Impact’.  The potential area of impact should include areas of permanent disturbance plus those 
areas that may be disturbed temporarily during demolition or construction activities.  This includes staging areas 
and in-water areas such as cofferdams, temporary fill for access, barge loading/unloading facilities, areas of spud 
pole use, or any other activity that could limit public use of the water or cause permanent or temporary impacts to 
the cross section of the lake or riverbed.  
 
 

  
 
The early identification of the in-water ‘Potential Area of Impact’ is utilized by the DNR to review for all potential 
resources in or near the project area. This example shows the area identified by MnDOT for potential impacts.   
All resources were identified (including a native Mussel Survey) within this ‘box’ prior to permit review or 
amendment request, thus there is no need to re-survey resource concerns as the project moved from design to 
construction to in-water work proposals by contractor for demolition/construction. Thus project delay from 
redundant regulatory review of adjacent areas is avoided.  Conversely the ‘potential area of impact’ is not 
expected to be completely impacted, though has a high enough possibility for some impact during construction 
that it should be included in the early review process.

Potential Area of Impact 
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Check for Protected Species and Ecologically Sensitive Areas.    
Bird nests and mussel species are commonly encountered at bridges.  The most common bird nests on bridges 
over water are Barn & Cliff Swallow nests.   If swallow nests are present, the structure must be netted (figure 5) or 
use other suitable methods to prevent nesting should work be proposed during that time (Spring to early 
summer).  Mussel Surveys may also be required prior to demolition. For questions regarding Threatened and 
Endangered Species, contact: 

 DNR Natural Heritage Information System 
http://www.dnr.state.mn.us/eco/nhnrp/nhis.html  

 or refer to MnDOT's Highway Project Development Process (HPDP) 
http://www.dot.state.mn.us/planning/hpdp/environment.html 

 

Check for Regulated Materials.   
An assessment/inspection must be done to identify regulated materials a minimum of 9 months before letting to 
set up assessment of bridge to be demolished, renovated, or moved. Additional information can be found on 
Chapter 3, page 6 or the MnDOT Office of Environmental Stewardship Regulated Material Management website: 
http://www.dot.state.mn.us/environment/buildingbridge/index.html 
 
 

Check with MPCA Stormwater Program for Construction Activity. 
MPCA administers the requirements of the National Pollutant Discharge Elimination System and the State 
Disposal System (NPDES/SDS) requirements. To ensure state water quality standards during construction are 
not violated, check with the MPCA Stormwater Program http://www.pca.state.mn.us/stormwater for permit 
application requirements, pollution prevention guidance documents, and additional measures required for work in 
Special or Impaired Waters.  

 
The MPCA requires increased water quality protection measures on projects located within one mile of waters 
designated Special Waters and/or Impaired Waters.   Check the interactive map called “Special Waters and 
Impaired Waters Search” located at 
 

http://pca-gis02.pca.state.mn.us/csw/index.html 
  

NPDES/SDS permits from MPCA for construction sites near specially-protected and impaired waters require 
additional controls, conditions or an individual permit: 
a. Sites that discharge near waters with qualities that warrant extra protection (special waters) must use 

additional best management practices and enhanced runoff controls.  
b. Sites that discharge near an “impaired water,” impaired for phosphorous, turbidity, dissolved oxygen, and 

biotic impairment, must meet special conditions during project design and/or when preparing a Stormwater 
Pollution Prevention Plan (SWPPP), or a Construction Stormwater permit application.    

 

Failure to incorporate increased protection measures on Special and/or Impaired Waters could be a violation of 
MPCA Water Quality regulations.   

 

Demolition Notification.    
MPCA Notification of Demolition is required at least 10 working days prior to demolition or re-decking repair 
(http://www.dot.state.mn.us/environment/buildingbridge/pdf/mpca-bridge-form.doc). Debris shall not be allowed to 
drop into the water without prior written approval of the appropriate DNR Hydrologist.   Methods to contain 
materials and dust must be undertaken, such as:    

 Demolition onto temporary access road or utilize barges. (ex: figure 1 &2).  

 Cutting and lifting bridge pieces/sections when dropping into water is not allowed (ex: figure 3). 

 Temporary work pads in the water for placing of equipment must meet guidance on Chapter 3 Page 13 
(figure 6). 

 Use of demolition debris may be offered for use by other federal, state, or local government for beneficial 
use. 

 All regulated materials need to be managed appropriately. 
 

Check for appropriate in-stream work methods. 
The DNR or MPCA may limit types of construction methods based on natural resources or water quality concerns.   
Limitations should be written into project bid documents.   See Chapter 3, Page 11 for guidance on in-Water 
construction methods.   

 

Spill Containment.  
Spill containment kits or supplies must be located on the site, near where potential spills could occur (figure7) 

 

http://www.dnr.state.mn.us/eco/nhnrp/nhis.html
http://www.dot.state.mn.us/planning/hpdp/environment.html
http://www.dot.state.mn.us/environment/buildingbridge/index.html
http://www.pca.state.mn.us/stormwater
http://pca-gis02.pca.state.mn.us/csw/index.html
http://www.dot.state.mn.us/environment/buildingbridge/pdf/mpca-bridge-form.doc
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figure 1. Temporary causeway built for demolition and  
construction 

 

 
  figure 2. Barge use for capturing debris 

 

 
  figure 3. Cut and lifting sections instead of dropping debris 

 
figure 4. Redundant BMPs for added protection  
of the waterway 
 

 
figure 5. Net bridges prior to nesting season. 

 

 
figure 6. Access pad with filter fabric pad and silt 
curtain for waterway protection. 
 

 
figure 7.  Spill Containment kit must be on site  
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MnDOT Assessment/Inspection for Regulated Materials 
 

Prior to bridge demolition or repair, the bridge must be assessed for asbestos containing material, loose or peeling lead 
based paint, and other regulated materials such as treated wood, florescent bulbs, light ballasts, transformers and other 
electronic components. If the bridge contains asbestos, lead based paint or other regulated materials such as mercury 
or PCBs, the materials must be properly managed and disposed/recycled by MnDOT certified contractors and at 
MnDOT approved end sites.   The inspector conducting the assessment must be licensed by the Minnesota Department 
of Health (MDH). The assessment will determine if the bridge contains regulated amounts of asbestos and other 
regulated materials. More information is located on the MnDOT’s Office of Environmental Stewardship Regulated 
Materials and Waste website: http://www.dot.state.mn.us/environment/regulatedmaterials/index.html 

 
Contact:  MnDOT Districts 1,2,3,4 and Metro N or E:  
  Mark Vogel, MnDOT, Office of Environmental Stewardship. 
  Mark.Vogel@state.mn.us or 651-366-3630 
 
  Or 
  

MnDOT Districts 7,8, and Metro S or W:  
  Jackie Klein, MnDOT, Office of Environmental Stewardship. 
  Jackie.Klein@state.mn.us  651-366-3637 
 
 
Description:  There are numerous regulations that apply to management and disposal of regulated materials/waste. 

The environmental management of asbestos and other wastes are regulated by the following agencies: 
US Environmental Protection Agency, US Department of Transportation, Minnesota Pollution Control 
Agency, and Minnesota Department of Health. These regulations place both short and long term liability 
on the owner or generator of the material/waste.  

 
MnDOT Office of Environmental Stewardship coordinates with MnDOT approved contractors and 
regulatory agencies for proper notification and management of asbestos containing materials and other 
regulated waste. All assessments, sampling, testing, removal, transportation, and disposal will be done 
under oversight of MnDOT Office of Environmental Stewardship and performed by personnel certified 
by the Minnesota Department of Health and on MnDOT’s certified contractor list. 

 
Best Practice: An assessment/inspection must be done to identify regulated materials. Contact Mark Vogel, 

MnDOT Office of Environmental Stewardship, a minimum of 9 months before letting to set up 
assessment of bridge to be demolished or redecked. Information includes: SP#, TH#, bridge#, 
district contact, and bridge as-built plans. The Office of Environmental Stewardship will prepare 
contracts for structure assessment and oversight of asbestos removal procedure.  

 
Note:    For local projects, the same process is required, though local coordination with the MPCA is required 
(provide MPCA links for local folks here).   The following materials shall be separated from general construction 
debris and treated accordingly: 
 

 Asbestos:  Asbestos Containing Material (ACM) will be removed prior to or during demolition 
 

 PCBs:   Polychlorinated Biphenyls (PCBs) will be removed from the bridge prior to demolition. 
 

 Mercury:  Material containing mercury will removed from the bridge prior to demolition. 
 

 Treated Wood:  Treated wood will be removed from the bridge prior to demolition. 
 

 Lead:  Lead plates will be removed and peeling or loose lead paint will be encapsulated or be removed prior to 
demolition 

http://www.dot.state.mn.us/environment/regulatedmaterials/index.html
mailto:Mark.Vogel@state.mn.us
mailto:Jackie.Klein@state.mn.us
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Typical regulated material and locations: 
 

 
Wood preservatives 

 

 
deck materials & joint compounds 

 

 
lead paint 

 

 
lead plates 

 

 
asbestos 

 

 
     lighting ballasts 
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Erosion Prevention and Sediment Control 
 

The following erosion prevention and sediment control requirements are taken from Part IV (Construction Activity 
Requirements)  and Appendix A (Special Waters and Impaired Waters) of MPCA Permit #MN R100001 (General Permit 
Authorization to Discharge Stormwater Associated with Construction Activity under the National Pollutant Discharge 
Elimination System). The text has been reworded as a stand-alone document for meeting DNR GP 2004-0001 Erosion 
Prevention and Sediment Control requirements for in-water projects regardless if a MPCA permit is required or not.  
 
1. A MPCA NPDES stormwater permit for construction activity (Permit #MN R100001) is required for any construction 

activity disturbing: 
 

a. One acre or more of soil.  
b. Less than one acre of soil if that activity is part of a "larger common plan of development or sale" that is greater 

than one acre. 
c. Less than one acre of soil, but the MPCA determines that the activity poses a risk to water resources.  

 
The requirements in this section are a subset of requirements of MPCA’s Permit #MN R100001.  As a standalone 
guidance document, parts A through G below may not meet all MPCA Construction Activity NPDES permit 
requirements.  To ensure state water quality standards during construction are not violated, check with the MPCA 
Stormwater Program http://www.pca.state.mn.us/stormwater for permit application requirements, pollution prevention 
guidance documents, and additional measures required for work in Special or Impaired Waters.  

 

2. Temporary work below the Ordinary High Water (OHW) elevation, such as channel diversions, placement of 
temporary fill, structures for work pads/dock walls, bypass roads, coffer dams, or staging areas to aid in the demolition 
or construction of any authorized structure shall be submitted for review and approval in writing by the DNR 
Transportation Hydrologist or Area Hydrologist prior to beginning work 
 

3. The DNR may prohibit in-water construction if the project will be detrimental to water quality or significant fish and 
wildlife habitat.  Erosion Prevention and Sediment Control practices that have been determined to be the most 
effective and practical means of preventing or reducing sediment from leaving the worksite are required.  These 
practices shall be installed in areas that slope to the water and on worksite areas that have the potential for direct 
discharge due to pumping or draining of areas from within the worksite (EG coffer dams, temporary ponds, 
stormwater inlets).  These methods, such as mulches, erosion control blankets, temporary coverings, silt fence, silt 
curtains or barriers, vegetation preservation, redundant methods, isolation of flow, or other engineering practices, 
shall be installed concurrently or within 24 hours after the start of the project, and will be maintained for the duration of 
the project in order to prevent sediment from leaving the worksite.   

 

a. Any cofferdams, turbidity barriers, or berms placed within Public Waters must be installed and maintained in a 
manner that does not allow soil erosion or deposition of soil or debris into the water.  If they are constructed using 
earthen material, then sheet piling, armoring with riprap, or a synthetic cover such as silt curtain or filter fabric 
must be included to prevent their erosion.  Upon removal of a cofferdam or turbidity barrier, the affected area 
must be restored to pre-project conditions.   

 

b. In-water sediment control measures must be properly installed prior to the authorized activities and must be 
maintained for the duration of the in-water disturbances.  The chosen measures must be monitored to ensure 
turbidity or sedimentation are not occurring outside of the expected area of impact (work area).  If the measures 
fail to contain sediment or turbidity the Permittee must immediately repair, replace or use an alternative measure, 
which will adequately control turbidity and sedimentation.   

 

To aid in determining appropriate methods to be identified in a Storm Water Pollution Prevention Plan or Site Plan, see: 

 The MPCA Stormwater Best Management Practices Manual ‘Protecting Water Quality in Urban Areas’ 
(www.pca.state.us/index.php/water/water-types-and-programs/stormwater/stormwater-management/stormwater-
best-practices-manual.html), and  

 The following section on ‘Typical In-Water Construction Methods’ of construction (Chapter 3, page 11).   
 

A. SITE MANAGEMENT PLAN 
A Storm Water Pollution Prevention Plan (SWPPP) is a document required by the MPCA for compliance to the 
Construction Stormwater Permitting requirements.  A SWPPP is not required by the DNR, however it may be utilized as 
part of the site management plan for review and authorization for work authorized by DNR Public Waters Work 
Permitting.  See GP2004-0001 condition 'TEMPORARY IMPACTS DURING CONSTRUCTION' and items ‘A’ though ‘L’ 
for subjected conditions.  

http://www.pca.state.mn.us/stormwater
http://www.pca.state.us/index.php/water/water-types-and-programs/stormwater/stormwater-management/stormwater-best-practices-manual.html
http://www.pca.state.us/index.php/water/water-types-and-programs/stormwater/stormwater-management/stormwater-best-practices-manual.html
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The Permittee (or its contractor) must submit for approval a site management plan detailing proposed measures and 
schedules indicating construction operations.  These must meet the requirements listed here in Parts A through G (also 
refer to Site Management Plan requirements in MnDOT Construction Specification 1717.2.D).  The Best Practices 
selected to meet these requirements are to be identified in the plan.  Following DNR approval, these practices must be 
installed and maintained in an appropriate and functional manner that is in accordance with relevant manufacturer 
specifications and accepted engineering practices. 

1. The plan shall implement appropriate demolition and construction phasing, and other construction practices to 
prevent adverse impacts from debris, minimize erosion, and prevent sediment from leaving the worksite.  
  

2. The location of areas not to be disturbed must be delineated (e.g. with flags, stakes, signs, fence, etc.) on site 
before work begins. 

 

3. Other provisions of GP 2004-0001 may have requirements more stringent than those listed here.  In such cases, 
the more stringent provision takes precedence (Example: selected practices shall not adversely affect 
endangered or threatened species, Areas of Environmental Sensitivity (see Chapter 1 page 10), or MPCA Special 
or Impaired Waters water quality requirements).  

 

B. EROSION PREVENTION PRACTICES   
1. In all cases, erosion prevention and sediment control methods that have been determined to be the most effective 

and practical means of preventing or reducing sediment from leaving the worksite shall be installed in areas that 
are within 200 feet of the water’s edge and drain to these waters, and on worksite areas that have the potential for 
direct discharge due to pumping or draining of areas from within the worksite (EG coffer dams, temporary ponds, 
stormwater inlets). These methods, such as mulches, erosion control blankets, temporary coverings, silt fence, silt 
curtains or barriers, vegetation preservation, redundant methods, isolation of flow, or other engineering practices, 
shall be installed concurrently or within 24 hours after the start of the project, and shall be maintained for the 
duration of the project in order to prevent sediment from leaving the worksite. DNR requirements may be waived 
in writing by the authorized DNR staff based on site conditions, expected weather conditions, or project 
completion timelines.  

 

2. For Designated Trout Waters, including all perennially flowing tributaries to the designated trout streams within 
the Public Land Survey  (PLS) Section where the designated trout stream is located, the following also apply:   
a. Stabilization of all exposed soil areas must be initiated immediately to limit soil erosion but in no case 

completed later than seven (7) days after the construction activity in that portion of the site has temporarily or 
permanently ceased.   

b. Where possible, a 100 foot undisturbed vegetated buffer zone from the designated Trout Waters shall be 
preserved as part of the construction phasing, unless encroachment is necessary to complete the project. 

c. The permanent stormwater management system must be designed such that the discharge from the project 
will minimize any increase in the temperature of trout stream receiving waters resulting from the 1-and 2-year 
24-hour precipitation events.  

 

3. For areas not in Public Land Survey System (PLSS) sections with Designated Trout Waters, stabilization of all 
exposed soil areas must be initiated immediately to limit soil erosion whenever any construction activity has 
permanently or temporarily ceased and will not resume for a period of 14 calendar days. 
 

4. Work exclusion dates (no work in the water during fish migration and/or spawning):  Areas landward of the OHW 
may be worked during the DNR work exclusion dates (See Chapter 1 page 3).  However, in areas that are within 
200 feet of the Public Water OHW, and drain to these waters, must complete stabilization activities within 24 
hours during this restricted work period. 

 

5. Pipe outlets must be provided with temporary or permanent energy dissipation within 24 hours. 
 

C. SEDIMENT CONTROL PRACTICES 
1. Sediment control practices must be established before any shoreline or in-water disturbing activities begin. 

 

2. Sediment control practices must minimize sediment from leaving the worksite.  If the selected practices become 
overloaded, additional sediment control practices or redundant Best Practices must be installed to eliminate the 
overloading. 
 

3. The timing of the installation of sediment control practices may be adjusted to accommodate short-term in-water 
activities. 
 

4. Contributing curb or storm drain inlets must be protected by appropriate Best Practices during construction until 
all sources with potential for discharging sediment to Public Waters have been stabilized.  
 

5. Temporary stockpiles must have silt fence or other effective sediment controls, and shall not be placed in 
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wetlands or surface waters. 
 

6. Vehicle tracking of sediment off the construction site must be minimized. 
 

D. WORKSITE DEWATERING  
1. Worksite Dewatering (e.g., pumped discharges of coffer dams and other work areas,) related to the construction 

activity must be discharged to a temporary or permanent sedimentation basin on the project site. If the water 
cannot be discharged to a sedimentation basin prior to entering the surface water, it must be treated with the 
appropriate Best Practices, such that the discharge does not adversely affect the receiving water or downstream 
landowners.  Sediment control devices can be bypassed when the discharge water appears clear. 
   

2. Stream Diversion Water, such as a pumped bypass, shall be immediately returned to the original channel 
downstream.  This water does not require treatment prior to discharge.  
 

3. In either case (worksite dewatering or stream diversion water), practices must be in place to ensure that 
discharge points are adequately protected from erosion and scour. 

 

4. All drain plugs on pumps shall be removed and all dewatering equipment, including hoses, shall be drained prior 
to transport off site (see Best Practices for Prevention of Spread of Aquatic Invasive Species, Chapter 1 page 8). 
 

5. For construction dewatering amounts that exceed 10,000 gallons/day or 1 million gallons/yr, the permittee or their 
Contractors must submit a GP 1997-0005 Notification Form to the DNR at least 5 days prior to the start of 
pumping operations. Prior authorization to use General Permit 1997-0005 must be obtained by submitting an 
application using the MNDNR Permitting and Reporting System. 

 

a. Note: GP 1997-0005 is not valid for appropriations from surface water sources that are designated as 
infested waters unless accompanied by an Infested Waters permit or written notification from the Department 
that an Infested Waters permit is not required.  For a current list of designated infested waters, see:  
http://files.dnr.state.mn.us/eco/invasives/infested_waters.pdf 

b. Application forms for an Infested Waters permit application are available at: 
http://www.dnr.state.mn.us/waters/watermgmt_section/appropriations/permits.html  

  

E. INSPECTIONS AND MAINTENANCE 
1. Either the Permittee, or whoever is identified in the SWPPP or Site Management Plan must routinely inspect the 

in-water work areas and determine the adequacy of existing measures.  The MPCA requires this be conducted at 
least once every seven (7) days during active construction and within 24 hours after a rainfall event greater than 
0.5 inches in 24 hours to ensure integrity and effectiveness of the selected practices. 
 

2. All nonfunctional Best Practices must be repaired, replaced, or supplemented with functional Best Practices within 
24 hours after discovery, or as soon as field conditions allow. 
 

3. Should Best Practices fail, resulting in sediment deposition in Public Waters, the DNR shall be notified 
immediately.  The Permittee and/or its contractor(s) must plan for corrective actions to remove all deltas and 
sediment deposited in Public Waters.  Such a plan shall include DNR input, and removal and stabilization must 
take place within seven (7) calendar days of obtaining access. The Permittee and/or its contractor(s) is 
responsible for contacting all local, regional, state and federal authorities and receiving any applicable permits, 
prior to conducting any additional in-water work associated with delta removal. 

 

F. POLLUTION PREVENTION MANAGEMENT MEASURES 
1. Storage and disposal of hazardous waste must be in compliance with MPCA regulations. 

 

2. Liquid and solid wastes must be disposed of properly and in compliance with MPCA regulations. 
 

G. FINAL STABILIZATION 
1. All soil disturbing activities must be stabilized by a uniform perennial vegetative cover, or other equivalent means 

necessary to prevent soil failure under erosive conditions.  The DNR prefers that native vegetation (grasses, 
forbs, shrubs and/or trees) that is suitable to the local habitat to be utilized where appropriate.  In some case it 
may be required as part of the mitigation package for the permitted project. 
 

2. Note that the current MPCA Construction Stormwater General Permit (R1000001) language has a subtle change 
from previous permits regarding permanent vegetative cover (final stabilization).   The requirement is now that 
uniform perennial vegetative must provide cover with a density of 70 percent of its expected final growth density 
over the entire pervious surface area. This should remove disincentive for using native vegetation in permanent 
cover plans because even though a native mix might take longer to reach full coverage, it could potentially reach 
70% of its mature density in an amount of time comparable to what it takes a non-native mix to reach 70% of its 
mature density.  See Chapter 1 page 14 for native vegetation best practices. 
 

3. All temporary synthetic and structural erosion prevention and sediment control practices (such as silt fence) must 
be removed. Best Practices designed to decompose on site (such as some compost logs) may be left in place. 

http://www.mndnr.gov/mpars
http://files.dnr.state.mn.us/eco/invasives/infested_waters.pdf
http://www.dnr.state.mn.us/waters/watermgmt_section/appropriations/permits.html
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Typical In-Water Construction Methods 

 

To facilitate construction in Public Waters, it is usually necessary that portions of the worksite be separate from open 
water and be relatively dry.  There are several options available for providing a stable, dry work area during construction.  
The following options shall be considered for project construction.  Several options may be suitable for any specific site.  
However not all options are suitable for all projects.  Suitable options are to be determined based on the project size, 
required resource protection levels, and available materials.   
 

In-water work methods will require prior written approval from the applicable DNR Hydrologist 
(Area Hydrologist).  Below is a list of options for in-water work or stream diversions during 
construction.  
 

For All Options: 
 

1.   Potential permits or notifications required:  The following is an overall checklist of items that may be required prior 
to authorization of temporary in-water impacts for construction: 

 

 DNR Public Waters Work Permit  

 MPCA Construction Site NPDES Permit  

 MPCA 401 Water Quality Certification 

 US Corps of Engineers 

 US Coast Guard  

 Watershed District Permits 

 Wetland Conservation Act (wetland impacts) 

 Local Floodplain Zoning administrator 
  

2. Check DNR work exclusion dates that protect fish migration and spawning (see Chapter 1 page 3).  These dates 
may affect work schedules. 
 

3. All equipment intended for use at a project site must be free of prohibited invasive species and aquatic plants 
prior to being transported into or within the state and placed into state waters. All equipment used in designated 
infested waters shall be inspected by the Permittee or their authorized agent and adequately decontaminated 
prior to being transported from the worksite. See Best Practices for Prevention of Spread of Aquatic Invasive 
Species, Chapter 1 page 8). 
 

4. Check navigation requirements for the effected waterway (see chapter 2, page 22). 
 

5. MPCA may have designated a Public Water as a Special Water and/or an Impaired Water.  The MPCA requires 
increased water quality protection measures on projects located within one mile of waters designated Special 
Waters and/or Impaired Waters.   To determine if Special or Impaired waters are near the project area, check the 
interactive map “Special Waters and Impaired Waters Search” located at: 
 

http://pca-gis02.pca.state.mn.us/csw/index.html 
  
To determine MPCA design requirements for work in Special Waters and/or Impaired Waters, go to the MPCA 
Stormwater Program for Construction Activity website: 

 

http://www.pca.state.mn.us/index.php/water/water-types-and-programs/stormwater/construction-
stormwater/construction-stormwater.html 
  

6. A mussel survey may be required prior to authorization of work in the water.  Generally streams with native 
mussel populations are the larger streams or rivers. 
 

7. Dewatering.  A separate water use permit is required for withdrawal of more than 10,000 gallons of water per day 
or 1 million gallons per year from surface water or ground water. GP1997-0005 (temporary water appropriations) 
covers a variety of activities associated with road construction and should be applied if applicable. An individual 
appropriations permit may be required for projects lasting longer than one year or exceeding 50 million gallons. 
Information is located at: http://www.dnr.state.mn.us/waters/watermgmt_section/appropriations/permits.html 
However, in all cases: 

a. In-stream pump intakes shall be fitted with screens, filter geotextiles, rock berms, or similar to prevent fish 
from being drawn into the system. 

b. Keep stream diversion water separate from worksite water (diverted stream water does not require 
treatment prior to discharge).   

c. Stream diversion water must be returned to the original channel downstream. 

http://pca-gis02.pca.state.mn.us/csw/index.html
http://www.pca.state.mn.us/index.php/water/water-types-and-programs/stormwater/construction-stormwater/construction-stormwater.html
http://www.pca.state.mn.us/index.php/water/water-types-and-programs/stormwater/construction-stormwater/construction-stormwater.html
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d. All worksite water requires treatment prior to discharge.  
e. All discharge points shall be adequately protected from erosion and scour by use of riprap, plastic 

sheeting, geotextiles, plywood, existing vegetation, or suitable alternatives. 
f. Sediment control devices can be by-passed when discharge water appears clear. 
g. Pumps are to be sized for a typical storm event for the time period when work is proposed, commonly a 2 

year – 24 hour event. 
h. A second pump of the same size should be on site for contingency purposes. 
i. All drain plugs shall be removed and hoses drained prior to transport off site. 
 

8. Any temporary in-water construction methods, such as cofferdams, turbidity barriers, berms, or access facilities 
(EG temp access roads, workpads, temporary barge facilities) placed within Public Waters must be installed and 
maintained in a manner that they do not lead to streambank erosion or allow sediment to leave the worksite.  If 
they are constructed using earthen material, then sheet piling, armoring with riprap, or a synthetic cover such as 
silt curtain or filter fabric must be included to prevent their erosion and creation of sediment.  Erosive slopes must 
be stabilized with aggregate, slash mulch, or comparable non-erosive material.  In-water materials may consist of 
any number of alternative measures:   

a. Rock burrito [washed rock wrapped in geotextile]. 
b. Earthen berm – only allowed when there is no sediment issue to surrounding areas such as fish habitat or 

Areas of Environmental Sensitivity (see Chapter 1, page 10). The MCPA has regulations prohibiting 
earthen berm use on waters designated as Special Waters or Impaired Waters  

c. Silt curtain 
d. Heavy duty silt fence (jersey barriers) 
e. Sand bags (large or small) 
f. Water dams (such as the Aqua Barrier) 
g. Sheet piling 
h. Cookie cutter barrier (large sheets of metal or plywood pressed into the ground) 

If approved, temporary fill shall be free of organic material or any material that may cause siltation or pollute the 
waterbody. All such material shall be removed and the area restored to pre-existing profiles prior to project 
completion.  

 

9. Hydrologic modeling of temporary fill or temporary structures may be required by DNR Transportation Hydrologist 
or Area Hydrologist in order to evaluate impacts to the 100-yr (1% chance) flood elevation. Contingency plans 
may also be required to ensure all construction equipment and unsecured construction materials are moved out of 
the floodplain to prevent impacts to the 100-yr (1% chance) flood elevation or from being swept away by flood 
waters.  
 

10. Diversion structures or cofferdam construction placed in the water should be constructed and maintained so not to 
cause scouring conditions. 

 

11. Project materials must be deposited or stored in an upland area, in a manner where the materials will not be 
deposited into the public water by reasonably expected high water or runoff.  
 

12. Spill containment kits or supplies must be located on the site, near where potential spills could occur.  
 

13. Site Restoration.  All in-stream materials shall be removed upon project completion. The impacted area must be 
restored to the original cross-sections and existing shoreline restored.   Revegetation plans must be reviewed in 
consultation with the landowner and the DNR.  It is common that the DNR require revegetation of disturbed soil 
with native plant species suitable to the local habitat (grasses, forbs, shrubs, and/or tress) see Selecting a Seed 
Mix in Chapter 1, page 14). 

 

14. Use MnDOT Spec 1717 Site Management Plan requirements and Erosion Control Schedule 
 

Option 1.  Temporary Stream Block 
  
This method is applicable to low flow stream characteristics with no fish passage concerns during the time of construction.  
With large bypass pumps it has been utilized on larger streams as well.  It is also common for stormwater outfall repairs.   
With little or no flow, a bypass pump may not be needed at all.   It is also a common choice for very short term projects. 
 

Construct temporary berms upstream and downstream of the proposed structure in order to block off water from the 
construction area.  To install structures in this manner, approval may require up to three pumps;  A stream diversion 
pump, a worksite dewatering pump, and a standby pump.  When flowing water is present, install pumps to direct water 
around the construction site to provide downstream flow.   See Chapter 3, page 15 for an illustration of this setup. 
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Option 2:  Culvert By-Pass 
 
This method is applicable to higher flow characteristics, though may not be allowed by the DNR during periods of fish 
migration unless velocity criteria to facilitate fish passage is met. They are generally utilized for larger culvert installations 
that have larger flow regimes, access requirements, or on projects that will take a considerable amount of time. 
 
Construct temporary dikes upstream and downstream of the proposed structure in order to block off water from the 
construction area.  Install a temporary culvert, tube, or hose to carry the water through or around the work area. 
 

See Chapter 3, page 16 for an illustration of this setup 

 
Option 3: By-Pass Channel 
 

This method provides for better accommodation for fish passage during construction.  They are generally utilized for 
larger or longer culvert installations that have larger flow regimes, fish passage requirements during construction, or on 
projects that will take a considerable amount of time.  
 
Construct a by-pass channel around the culvert/bridge installation site.  The channel must be designed to withstand 
erosion and bed shear potential.  Commonly they are lined with plastic or other non-erosive materials, sometimes jersey 
barriers are incorporated into the side berms to protect the channel as well.  With the channel diverted, the work area is 
isolated for the duration of the project.  Any water pumped from the worksite area must be treated prior to discharge to the 
stream    
 

See Chapter 3, page 16 for an illustration of this setup 
 

Option 4:  Partial Stream Diversion 
 

This method is often utilized on wide streams, multiple culvert installations, or bridge construction.   The natural channel is 
partially spilt by a berm, thus allowing water to continue on its same alignment, though in a constricted state.   The berm 
may split the channel in half, working on one side, and then shifting to the other at a later date.  Only the upper and lower 
ends need moving from one phase to the other.  Alternately, where conditions allow, a berm may be placed along both 
stream banks to provide simultaneous work areas to both banks, while water flows through the middle. 
 

See Chapter 3, page 17 for an illustration of this setup 
 

Option 5:  Speed BMP 
 

This method is appropriate when there is little to no flow, no need to pump the worksite, and it can be done within 24 hrs.  
These are usually on culverts that are smaller than those found on Public Waters, though can include stormwater outfall 
work during relatively dry conditions. Temporary berms may be placed for worksite protection from water seepage.  
 

All materials, including final stabilization materials, must be on-site before any in-water work begins.  Once works begins, 
continue until the installation is 100% complete in 24 hours or less.  This includes final grading and seeding.  Often 
temporary erosion control is not needed with this method. 
  

Option 6: Winter Work 
 

This method is becoming more common, especially on projects that would normally require work in the water during the 
Work Exclusion Dates (see Chapter 1 page 3).   It is also well suited for in-water pier work or demolition.  This method has 
no specific construction methods, other than scheduling portions of the project that are adjacent to or in-water when 
conditions are frozen, and before the Work Exclusion Dates for Fish Migration and Spawning.   
 

Option 7:  Temporary Fill for Workpads, Isolating Worksites, Cofferdams, and Staging Areas.  
 

This method is a regular requirement for bridge construction.  It utilizes any combination of the above options (options 1 
through 6), plus requires temporary fill for workpads, causeways, and/or cofferdams.   Large areas may be required to be 
impacted. Habitat protection items and floodplain protection items often require added precautions and detailed workplans 
for the site prior to approval.  Several options for in-water berms are available.  Typically they are constructed with 
sheetpile, rock, or jersey barrier, and may be backfilled.  Often the work area is not backfilled, and berms only function as 
containment barriers for debris and materials during construction.     
 

1. When rock is utilized for berm or workpad construction, typically it is the same rock that will ultimately be used for 
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final riprap for abutment and streambank protection.   
 

2. Silt curtain (turbidity barrier) shall be placed as close to the area of impact as possible prior to workpad 
installation. In moving water it is essential that the silt curtain not cause scour to undisturbed streambed.  After 
installation of workpads or berms in moving water, silt curtain should be pulled tight against the outer edge.  Silt 
curtain is not required on sheetpile walls.    

 

3. The area separated from the water may be back filled or left with shallow water.  Should dewatering be required 
the items listed above will apply. 

 

4. Flood Protection: 
a. An unobstructed opening shall be provided for normal river flow and navigation. 
b. The temporary fill must be built to withstand the flows of the ‘design flood event’ chosen by the 

permittee/contractor.  
c. The choice of the ‘design flood event’ is up the permittee/contractor. 
d. Modeling may be required to show the fill material used in construction will withstand the shear stresses of the 

design flood event. 
e. Additional modeling may be required to show flood elevation impacts.  A rise in 100yr elevations may require 

reporting and concurrence from the impacted communities, plus legal notification to any impacted property 
owners.  See ‘Reporting Impacts to Flood Elevation’ Flow Charts in Page 2 page 18 or bridge/culvert 
floodplain requirements at: 
http://www.dnr.state.mn.us/waters/watermgmt_section/floodplain/fp_resource_material.html 

f. Floodplain Modeling requirements may be waived by the DNR should a Removal Contingency Plan be 
adequate for the site (item ‘g’ below).  

g. The Contractor may be required to provide a Removal Contingency Plan to the DNR and/or erosion control 
inspector for approval.  This plan must detail how the Contractor plans to remove or protect the temporary fill 
before flooding would occur and how the Contractor will ensure all construction equipment and materials are 
removed from flood prone areas to prevent being swept away by the river. 

 

Option 8:  Specific site management plan 
 

This method occurs for those unique situations that come up due to unique combinations of concerns relating to 
topography, natural resources, cultural or historical resources, or contaminated property.   An approved plan is developed 
in consultation with the DNR Hydrologist, US Army Corps of Engineers, MPCA, MnDOT Office of Environmental 
Stewardship, and other effected parties.  
 

 
I-90 Mississippi River Bridge Replacement, Dresbach, MN

http://www.dnr.state.mn.us/waters/watermgmt_section/floodplain/fp_resource_material.html
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Appendix  
 

Miscellaneous reports or publications 
 
 

A-2    GP2004-0001 (DNR) 
A-7    MESBOAC (DNR) 
A-16  Aquatic Organism Passage (USDA Forest Service) 
A-26  Flood Effects on Road–Stream Crossing Infrastructure (USDA Forest Service) 
A-27  Floodplain Culverts (DNR)  
A-28  Perimeter Control (MPCA) 
A-34  Understanding our Streams and Rivers (DNR)  

Resource Sheet 1: Streambank Erosion and Restoration 
Resource Sheet 2: The Value and Use of Vegetation 

A-46 MnDOT Standard Plans (reduced to 8.5x11) 
Passage Bench (MnDOT Fig. 5-397-309) 
Temporary Sediment Control (MnDOT Fig. 5-297.405) 
Bioengineering (MnDOT Fig 5-297.407) 
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General Permit Number

2004-0001

Limited/Amended

MINNESOTA DEPARTMENT OF NATURAL RESOURCES

Public Waters Work General 

Permit
Expiration Date: 11/27/2018

Pursuant to Minnesota Statutes, Chapter 103G, and on the basis of statements and information contained in the 

permit application, letters, maps, and plans submitted by the applicant and other supporting data, all of which are 

made part hereof by reference, PERMISSION IS HEREBY GRANTED to the applicant to perform actions as 

authorized below. This permit supersedes the original permit and all previous amendments.

Resource:Watershed:County:Project Name:

MNDOT Statewide General 

Permit

All counties in 

Minnesota

All watersheds in Minnesota All waters shown on the 

Public Waters Inventory

Authorized Action:Purpose of Permit:

Bridge, culvert, or stormwater outfall repair or 

replacement.

Upon notification of approval by the DNR Transportation 

Hydrologist or Area Hydrologist, replace or repair of bridges, 

culverts, riprap, or stormwater outfalls on Public Waters, where 

all conditions and provisions specified herein are met.

N/AMN DEPARTMENT OF TRANSPORTATION

CONTACT: CLARKOWSKI, LYNN, (651) 366-3602

OFFICE OF ENVIRONMENTAL STEWARDSHIP

395 JOHN IRELAND BLVD, MS 620

ST. PAUL, MN 55155

(651) 366-3600

Permittee: Authorized Agent:

Property Description (land owned or leased or where work will be conducted):

The Permittee or its authorized agent must own, control, or have permission to access and use all lands affected by the 

project.

Water Regulations Unit 

Supervisor

Tom Hovey

Expiration Date:Effective Date:Issued Date:Title:Authorized Issuer:

11/27/201811/27/201311/27/2013

This permit is granted subject to the following CONDITIONS:

APPLICABLE FEDERAL, STATE, OR LOCAL REGULATIONS: The permittee is not released from any rules, regulations, 

requirements, or standards of any applicable federal, state, or local agencies; including, but not limited to, the U.S. Army 

Corps of Engineers, Board of Water and Soil Resources, MN Pollution Control Agency, watershed districts, water 

management organizations, county, city and township zoning.

NOT ASSIGNABLE: This permit is not assignable by the permittee except with the written consent of the Commissioner 

of Natural Resources.

NO CHANGES: The permittee shall make no changes, without written permission or amendment previously obtained from 

the Commissioner of Natural Resources, in the dimensions, capacity or location of any items of work authorized 

hereunder.

SITE ACCESS: The permittee shall grant access to the site at all reasonable times during and after construction to 

authorized representatives of the Commissioner of Natural Resources for inspection of the work authorized hereunder.

TERMINATION: This permit may be terminated by the Commissioner of Natural Resources at any time deemed 

necessary for the conservation of water resources of the state, or in the interest of public health and welfare, or for violation 

of any of the conditions or applicable laws, unless otherwise provided in the permit.

CONDITIONS continued on next page...(MPARS revision 10/07/2013, Permit Issuance ID 10959, printed 11/27/2013)
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GENERAL PERMIT CONDITIONS (Continued from previous page)

COMPLETION DATE: Construction work authorized under this permit shall be completed on or before the date specified 

above. The permittee may request an extension of the time to complete the project by submitting a written request, 

stating the reason thereof, to the Commissioner of Natural Resources.

WRITTEN CONSENT: In all cases where the permittee by performing the work authorized by this permit shall involve the 

taking, using, or damaging of any property rights or interests of any other person or persons, or of any publicly owned 

lands or improvements thereon or interests therein, the permittee, before proceeding, shall obtain the written consent of all 

persons, agencies, or authorities concerned, and shall acquire all property, rights, and interests needed for the work.

PERMISSIVE ONLY / NO LIABILITY: This permit is permissive only. No liability shall be imposed by the State of 

Minnesota or any of its officers, agents or employees, officially or personally, on account of the granting hereof or on 

account of any damage to any person or property resulting from any act or omission of the permittee or any of its agents, 

employees, or contractors. This permit shall not be construed as estopping or limiting any legal claims or right of action of 

any person other than the state against the permittee, its agents, employees, or contractors, for any damage or injury 

resulting from any such act or omission, or as estopping or limiting any legal claim or right of action of the state against 

the permittee, its agents, employees, or contractors for violation of or failure to comply with the permit or applicable 

conditions.

EXTENSION OF PUBLIC WATERS: Any extension of the surface of public waters from work authorized by this permit 

shall become public waters and left open and unobstructed for use by the public.

INVASIVE SPECIES - EQUIPMENT DECONTAMINATION: All equipment intended for use at a project site must be free 

of prohibited invasive species and aquatic plants prior to being transported into or within the state and placed into state 

waters. All equipment used in designated infested waters, shall be inspected by the Permittee or their authorized agent 

and adequately decontaminated prior to being transported from the worksite. The DNR is available to train inspectors 

and/or assist in these inspections. For more information refer to the "Best Practices for Preventing the Spread of Aquatic 

Invasive Species" at http://files.dnr.state.mn.us/publications/ewr/invasives/ais/best_practices_for_prevention_ais.pdf. 

Contact your regional Invasive Species Specialist for assistance at www.mndnr.gov/invasives/contacts.html. A list of 

designated infested waters is available at http://files.dnr.state.mn.us/eco/invasives/infested_waters.pdf. A list of prohibited 

invasive species is available at www.mndnr.gov/eco/invasives/laws.html#prohibited.

APPLICABLE PROJECTS: This permit applies only to the replacement, reconstruction, or repair (including associated 

minor channel or shoreline work) of existing bridges, culverts, stormwater outfalls, or riprap in Public Waters that are 

designed under the supervision of a registered professional engineer. A project not meeting applicable conditions of this 

permit or a project the DNR identifies as having the potential for significant resource impacts, is not authorized herein. 

Rather, such projects will require an individual permit application.

PROJECT AUTHORIZATION: This permit provides conditions to aid project planning and facilitate initial design to 

streamline DNR regulatory approval. A project must be reviewed by the DNR Transportation Hydrologist through the 

MnDOT Early Notification Memo (ENM) process in order for it to qualify for authorization under this permit. The existing 

framework of MnDOT environmental review by the applicable DNR personnel will be utilized to review projects at the 

earliest possible stage for permit needs and additional conditions. Additional design information may be required of 

MnDOT during this process. If a project can not meet the conditions of this permit, a separate individual permit will be 

required. If emergency or unforeseen projects arise that can not include the framework of the ENM process, the permittee 

shall contact the DNR Transportation Hydrologist or Area Hydrologist immediately to provide details and discuss project 

design and applicable standards for authorization under this permit. Work shall not commence until written approval that 

the project will meet these (and any additional written) permit conditions is received from the applicable DNR Hydrologist.

RESPONSIBILITY: The permittee is responsible for satisfying all terms and conditions of this permit. When a project is 

awarded to a said third party (contractor) for work to be completed, the permittee may notify the DNR in order to 

administratively amend the project authorization form to include the said third party as a co-permittee for joint 

responsibility in compliance with this permit.

ENVIRONMENTAL REVIEW: If the bridge/culvert construction is part of a road project that requires mandatory 

environmental review pursuant to MN Environmental Quality Board rules, then this permit is not valid until environmental 

review is completed.

DNR NOTIFICATION: The permittee shall notify the DNR Transportation Hydrologist or Area Hydrologist at least five days 

in advance of the commencement of the work. An email notification of the pre-construction meeting will suffice for this 

notification.

CONDITIONS continued on next page...Page 2 - General Permit Number 2004-0001
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GENERAL PERMIT CONDITIONS (Continued from previous page)

PHOTOS AND AS-BUILTS: Upon completion of the authorized work, the permittee may be required to submit a copy of 

established benchmarks, representative photographs, and may be required to provide as-built surveys of Public 

Watercourse crossing changes.

STATE & FEDERAL LISTED SPECIES PROHIBITION: If there are unresolved concerns regarding impacts to federally or 

state listed species (endangered, threatened, or special concern), this general permit is not applicable, and the project 

must be submitted as a separate permit application. Compliance with DNR and federal guidelines established for a listed 

species (e.g. Topeka Shiner conditions) would constitute a resolved concern.

PRELIMINARY ENGINEERING: This permit authorizes preliminary engineering studies in the water associated with bridge 

planning (e.g., core sampling). All core holes must be sealed in accordance with Department of Health well sealing 

requirements. On designated infested waters, all equipment in contact with the water must be decontaminated per the 

Invasive Species condition.

HYDROLOGIC/HYDRAULIC DATA REPORTING: Unless waived by the DNR Transportation Hydrologist or Area 

Hydrologist, hydrologic modeling to show the impacts of the structure(s) on the 100-yr (1% chance) flood elevation is 

required. Calculations showing calculated velocities through the structures at 2-year peak flows may also be required.

NAVIGATION MAINTAINED OR IMPROVED: The structure’s final design will not obstruct reasonable public navigation, 

as determined by the DNR. For bridges, three feet above the calculated 50-year flood stage ordinarily satisfies navigational 

clearance requirements. For culverts, three feet of clearance above the ordinary high water level (top of the bank) ordinarily 

satisfies navigational requirements.

STATE TRAILS: Projects proposed near an existing or proposed state trail system should be consistent therewith.

FLOWLINE/GRADIENT NOT CHANGED: Replacement of culverts or crossings are to follow (or be restored to) the natural 

alignment and profile of the stream. Changes from the existing flowline, gradient or alignment must be consistent with the 

Water Level Control and Fish Passage conditions and authorized by the DNR Transportation Hydrologist or Area 

Hydrologist.

FLOOD STAGES/DAMAGES NOT INCREASED: A. No approach fill for a crossing shall encroach upon a DNR approved 

community designated floodway. When a floodway has not been designated or when a floodplain management ordinance 

has not been adopted and approved, increases in flood stage in the regional flood of up to one-half of one foot shall be 

approved if they will not materially increase flood damage potential. Additional increases may be permitted if: a field 

investigation and other available data indicate that no significant increase in flood damage potential would occur upstream 

or downstream, and any increases in flood stage are reflected in the floodplain boundaries and flood protection elevation 

adopted in the local floodplain management ordinance as determined by the applicable DNR Hydrologist; B. If the existing 

crossing has a swellhead of one-half of one foot or less for the regional flood, the replacement crossing shall comply with 

the provisions for new crossings in (A). If the existing crossing has a swellhead of more than one-half of one foot for the 

regional flood, stage increases up to the existing swellhead may be allowed if field investigation and other available data 

indicate that no significant flood damage potential exists upstream from the crossing based on analysis of data submitted 

by the applicant. The swellhead for the replacement crossing may exceed the existing swellhead if it complies with the 

provisions found in (A) above.

WATER LEVEL CONTROL: Permittee is responsible for maintaining existing water level control elevations.

FISH PASSAGE: Bridges, culverts and other crossings shall provide for fish movement unless the structure is intended to 

impede rough fish movement, aquatic invasive species movement, or the stream has negligible fisheries value as 

determined by the Transportation Hydrologist or Area Hydrologist in consultation with the Area Fisheries Manager. The 

accepted practices for achieving these conditions include: A. Where possible a single culvert or bridge shall span the 

natural bankfull width adequate to allow for debris and sediment transport rates to closely resemble those of upstream and 

downstream conditions. A single culvert shall be recessed in order to pass bedload and sediment load. Additional culvert 

inverts should be set at a higher elevation. All culverts should match the alignment and slope of the natural stream 

channel, and extend through the toe of the road side slope. “Where possible” means that other conditions may exist and 

could take precedence, such as unsuitable substrate, natural slope and background velocities, bedrock, flood control, 

100-yr (1% chance) flood elevations, wetland/lake level control elevations, local ditch elevations, and other adjacent 

features. B. Rock Rapids or other structures may be used to retrofit crossings to mimic natural conditions.

TERRESTRIAL SPECIES MOVEMENT: Structures shall not be detrimental to significant wildlife habitat. If the crossing is 

located at a significant wildlife travel corridor as determined by DNR Wildlife or Ecological & Water Resources staff, the 

CONDITIONS continued on next page...Page 3 - General Permit Number 2004-0001
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crossing shall be designed to minimize concerns. Typically this is accomplished with the presence of a walkable surface 

(dry ground) at normal flow conditions. For bridges this is known as a ‘Passage Bench’, which is incorporated into bridge 

abutment riprap. On multiple culvert installations, outer culvert inverts can be set at an elevation higher than normal flow to 

allow terrestrial species use during non-flood conditions. A Passage Bench design is incorporated into MnDOT Standard 

sheet (Figure 5-397.309) and available at http://www.dot.state.mn.us/bridge/cadd/files/bdetailspart2/pdf/fig7309e.pdf. Also 

see ‘Passage Bench Design’ as well as other species protection measures in Chapter 1 of the collection of “Best 

Practices for Meeting DNR General Public Waters Work Permit GP 2004-0001” 

http://www.dnr.state.mn.us/waters/watermgmt_section/pwpermits/gp_2004_0001_manual.html.

RESTORATION OF VEGETATION: On areas of disturbed soil adjacent to Public Waters, final vegetation plans should 

include native species suitable to the local habitat. This may include trees, shrubs, grasses, and/or forbs. Also see 

MnDOTs “Native Seed Mix Design for Roadsides” 

http://www.dot.state.mn.us/environment/erosion/pdf/native-seed-mix-dm.pdf.

TEMPORARY IMPACTS DURING CONSTRUCTION: Construction methods not finalized at the time of project review 

shall be submitted for review and approval at a later date. Temporary work below the Ordinary High Water (OHW) 

elevation, such as channel diversions, placement of temporary fill, structures for work pads/dock walls, bypass roads, 

coffer dams, or staging areas to aid in the demolition or construction of any authorized structure shall be submitted for 

review and approval in writing by the DNR Transportation Hydrologist or Area Hydrologist prior to beginning work. This is 

normal procedure for bridge or culvert projects as we recognize that final project designs are often posted for bid without 

final construction/ demolition plans. The following conditions must be met:

A. AQUATIC INVASIVE SPECIES - EQUIPMENT DECONTAMINATION: All equipment intended for use at a project site 

must be free of prohibited invasive species and aquatic plants prior to being transported into or within the state and placed 

into state waters. All equipment used in designated infested waters, shall be inspected by the Permittee or their 

authorized agent and adequately decontaminated prior to being transported from the worksite. The DNR is available to 

train inspectors and/or assist in these inspections. For more information refer to the "Best Practices for Preventing the 

Spread of Aquatic Invasive Species" at 

http://files.dnr.state.mn.us/publications/ewr/invasives/ais/best_practices_for_prevention_ais.pdf. Contact your regional 

Invasive Species Specialist for assistance at www.mndnr.gov/invasives/contacts.html. A list of designated infested waters 

is available at http://files.dnr.state.mn.us/eco/invasives/infested_waters.pdf. A list of prohibited invasive species is 

available at www.mndnr.gov/eco/invasives/laws.html#prohibited.

B. WORK EXCLUSION DATES FOR FISH SPAWNING AND MOVEMENT: Work within Public Waters may be restricted 

due to fish spawning and migration concerns. Dates of fish spawning and migration vary by species and location 

throughout the state. Specific dates for each DNR Region may be found on page 3 of Chapter 1 of the manual: Best 

Practices for Meeting DNR General Waters Work Permit GP2004-0001. 

http://www.dnr.state.mn.us/waters/watermgmt_section/pwpermits/gp_2004_0001_manual.html. Work in the water is not 

allowed within these dates. The DNR Transportation Hydrologist, Area Hydrologist, or Area Fisheries Supervisor shall be 

contacted about waiving work exclusion dates where work is essential or where MnDOT demonstrates that a project will 

minimize impacts to fish habitat, spawning, and migration.

C. HYDROLOGIC MODELING: Hydrologic modeling of temporary fill or temporary structures may be required by DNR 

Transportation Hydrologist or Area Hydrologist in order to evaluate impacts to the 100-yr (1% chance) flood elevation. 

Contingency plans may also be required to ensure all construction equipment and unsecured construction materials are 

moved out of the floodplain to prevent impacts to the 100-yr (1% chance) flood elevation or from being swept away by flood 

waters.

D. TEMPORARY FILL: If approved, temporary fill shall be free of organic material or any material that may cause siltation 

or pollute the waterbody. All such material shall be removed and the area restored to pre-existing profiles prior to project 

completion.

E. WETLAND PROTECTION: Should MnDOT or its contractors chose to do work in association with this project that is 

outside MnDOT project area right-of-way (EG excavation, grading, fill, vegetation alterations, utility installations, etc), they 

must obtain a signed statement from the property owner stating that permits required for work have been obtained or that 

a permit is not required, and mail a copy of the statement to the regional DNR Enforcement office where the proposed 

work is located. The Landowner Statement and Contractor Responsibility Form can be found at: 

http://www.bwsr.state.mn.us/wetlands/wca/index.html#general

F. STORAGE/STOCKPILES: Project materials must be deposited or stored in an upland area, in a manner where the 

CONDITIONS continued on next page...Page 4 - General Permit Number 2004-0001
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materials will not be deposited into the public water by reasonably expected high water or runoff.

G. NAVIGATION: All work on navigable waters shall be so conducted that free navigation of waterways will not be 

interfered with, except as allowed by permits issued by the proper public authority. See MnDOT Standard Specifications 

for Navigable Waters (spec #1709) of MnDOT Standard Specifications for Construction, 2005 edition, or its successor: 

http://www.dot.state.mn.us/pre-letting/spec/2014/2014-Std-Spec-for-Construction.pdf.

H. EROSION PREVENTION AND SEDIMENT CONTROL: In all cases, erosion prevention and sediment control methods 

that have been determined to be the most effective and practical means of preventing or reducing sediment from leaving 

the worksite shall be installed in areas that are within 200 feet of the water’s edge and drain to these waters, and on 

worksite areas that have the potential for direct discharge due to pumping or draining of areas from within the worksite (EG 

coffer dams, temporary ponds, stormwater inlets). These methods, such as mulches, erosion control blankets, temporary 

coverings, silt fence, silt curtains or barriers, vegetation preservation, redundant methods, isolation of flow, or other 

engineering practices, shall be installed concurrently or within 24 hours after the start of the project, and shall be 

maintained for the duration of the project in order to prevent sediment from leaving the worksite. DNR requirements may be 

waived in writing by the authorized DNR staff based on site conditions, expected weather conditions, or project completion 

timelines.

I. MPCA WATER QUALITY REQUIREMENTS: MPCA administers the requirements of the National Pollutant Discharge 

Elimination System and the State Disposal System (NPDES/SDS) requirements. To ensure state water quality standards 

during construction are not violated, check with the MPCA Stormwater Program www.pca.state.mn.us/stormwater for 

permit application requirements, pollution prevention guidance documents, and additional measures required for work in 

Special or Impaired Waters. For questions on MPCA requirements, contact the MPCA-MnDOT Liaison (Dan Sullivan at 

Dan.Sullivan@state.mn.us or 651-366-4294).

J. TEMPORARY DEWATERING: A separate water use permit is required for withdrawal of more than 10,000 gallons of 

water per day or 1 million gallons per year from surface water or ground water. GP1997-0005 (temporary water 

appropriations) covers a variety of activities associated with road construction and should be applied if applicable. An 

individual appropriations permit may be required for projects lasting longer than one year or exceeding 50 million gallons. 

Information is located at: http://www.dnr.state.mn.us/waters/watermgmt_section/appropriations/permits.html .

K. PROTECTION OF VEGETATION: If DNR Ecological & Water Resources staff determine that Native Plant 

Communities, Sites of Biodiversity Significance, other Areas of Environmental Sensitivity are present in or adjacent to 

Public Waters, precautions must be implemented to ensure protection and restoration of vegetation. MnDOT Standard 

Specifications for Protection and Restoration of Vegetation (spec #2572) of MnDOT Standard Specifications for 

Construction, 2005 edition, or its successor must be followed to minimize disturbance to such areas, see 

http://www.dot.state.mn.us/pre-letting/spec/2014/2014-Std-Spec-for-Construction.pdf. This may include, but is not limited 

to, the following: (1) During the project, parking, placement of temporary structures or material shall not be allowed outside 

the existing road right-of-way; (2) Place temporary fence at the construction limits and at other locations adjacent to 

vegetation designated to be preserved; (3) Minimize vehicular disturbance in the area (no unnecessary construction 

activities); (4) Leave a buffer of undisturbed vegetation between the critical resource and construction limits; (5) 

Precautions should be taken to ensure that borrow and disposal areas are not located within native plant communities; 

and (6) Revegetate disturbed soil with native species suitable to the local habitat.

L. NESTING BIRDS: MnDOT adherence to existing federal migratory bird protection programs will suffice for DNR 

concerns. Should active nests be encountered on the project (including swallow nests attached to bridges or culverts), 

contact MnDOT Office of Environmental Stewardship (Jason.Alcott@state.mn.us, ph; 651-366-3605), for specific guidance 

relating to Federal Threatened and Endangered Species and U.S. Fish and Wildlife Service coordination.

BEST PRACTICES - MNDOT: Please refer to the collection of “Best Practices for Meeting DNR General Public Waters 

Work Permit GP 2004-0001” for guidance to meeting the conditions of this General Permit. A PDF version is available at: 

http://www.dnr.state.mn.us/waters/watermgmt_section/pwpermits/gp_2004_0001_manual.html.

Page 5 - General Permit Number 2004-0001
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Transportation Research Record: Journal of the Transportation Research Board 
Stream Simulation for Aquatic Organism Passage at Road-Stream Crossings 
Volume 2203,  Page  36- 45, Date  2011-12-01 
Link - http://trb.metapress.com/content/G59K30783680W45M 

http://trb.metapress.com/content/G59K30783680W45M
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ABSTRACT 

Stream simulation design is a geomorphic, engineering, and ecologically based approach to 

designing road–stream crossings that creates a natural and dynamic channel through the 

crossing structure similar in dimensions and characteristics to the adjacent natural channel, 

allowing for unimpeded passage of aquatic organisms, debris, and water during various flow 

conditions, including floods. A retrospective case study of the survival and failure of road–

stream crossings was conducted in the upper White River watershed and the Green Mountain 

National Forest in Vermont following record flooding from Tropical Storm Irene in August 2011. 

Damage was largely avoided at two road–stream crossings where stream simulation design 

was implemented and extensive at multiple road–stream crossings constructed using 

traditional undersized hydraulic designs. Cost analyses suggest that relatively modest 

increases in initial investment to implement stream simulation designs yield substantial 

societal and economic benefits. Recommendations are presented to help agencies and 

stakeholders improve road–stream crossings, including increasing coordination to adopt stream 

simulation design methodology, increasing funding and flexibility for agencies and partners to 

upgrade failed crossings for flood resiliency, and expanding training workshops targeting 

federal, state, and local stakeholders. 
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DNR Stream Habitat Program website: http://www.dnr.state.mn.us/eco/streamhab/index.html 
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REDUCING	
  LOCALIZED	
  IMPACTS	
  TO	
  
RIVER	
  SYSTEMS	
  THROUGH	
  PROPER	
  
GEOMORPHIC	
  SIZING	
  OF	
  ON-CHANNEL	
  
AND	
  FLOODPLAIN	
  OPENINGS	
  AT	
  
ROAD/RIVER	
  INTERSECTIONS 
 
 
Kevin Zytkovicz, Hydrographer 

Minnesota DNR, Stream Habitat Program 
 

Salam Murtada, P.E., CFM, Floodplain Hydrologist 
Minnesota DNR, Land Use Unit 

 
 

 

 

 

 

 

 

 

 

November, 2013 

 

http://www.dnr.state.mn.us/eco/streamhab/index.html
http://files.dnr.state.mn.us/eco/streamhab/geomorphology/reducing-rior.pdf


______________________________________________________________________________________________________________________________________ 
(http://www.dnr.state.mn.us/waters/watermgmt_section/pwpermits/gp_2004_0001_manual.html) 

Best Practices for Meeting DNR GP 2004-0001 (Version 4, October 2014)                                                    Appendix,    Page  28 

 

www.pca.state.mn.us 

 

Minnesota Pollution Control Agency 
651-296-6300   |   800-657-3864   |   TTY 651-282-5332 or 800-657-3864 

August 2013   |   wq-strm2-26 
Available in alternative formats 

 

Perimeter control  
National Pollutant Discharge Elimination System/State Disposal 
System Permit Guidance on the use of perimeter control  

 

Perimeter control is a method of sediment control best 
management practices (BMPs) that acts as a barrier to retain 
sediment on a construction site. Sediment control BMPs are 
intended to slow and hold flow, filter runoff, and promote the 
settling of sediment out of runoff, via ponding behind the 
sediment control BMP. 

 

Silt fence used as perimeter control 

What is required by the National Pollutant Discharge Elimination 
System/State Disposal System Construction Stormwater Permit? 
The National Pollutant Discharge Elimination System/State Disposal System (NPDES/SDS) Construction 
Stormwater Permit (Permit) requires that certain sediment control BMPs are utilized to minimize 
sediment from leaving a construction site. Some sediment controls, such as ditch checks, may be 
needed to promote sheet flow and prevent rills and gullies from forming on steeper slopes or ditch 
bottoms. The Permit also requires additional sediment controls to be utilized at the base of soil piles to 
contain sediment. Sediment controls located at down gradient boundaries of the construction site are 
referred to as “perimeter controls”. The location and type of perimeter control BMPs, along with other 
sediment control BMPs required by the Permit, must be identified in the site’s Stormwater Pollution 
Prevention Plan (SWPPP).   

The perimeter sediment control BMPs must be established on all down gradient perimeters and up-
gradient of buffer zones before any land disturbing activities begin. These BMPs shall remain in place 
until final stabilization has been established. If the down gradient perimeter controls are overloaded, 
additional up gradient controls may be necessary to prevent further overloading. The selection of 
perimeter control BMPs is the permittee’s decision, but it must be effective at keeping sediment on the 
site. If it is determined through inspection that the selected method is not effective, then the BMP must 
be upgraded to a method that is effective at keeping sediment on the site.    

The timing of the perimeter control installation may be adjusted to accommodate short term activities 
such as clearing and grubbing, and passage of vehicles. This means these BMPs may be taken down as 
necessary to allow vehicle on and off areas of the site or to allow work such as utilities to be installed 
through the perimeter BMP. These short term activities must be completed as quickly as possible and 
the perimeter control BMPs must be reinstalled immediately after the activity is finished. All perimeter 
control BMPs, however, must be in place before the next precipitation event, even if the activity is not 
complete. For full details of the Permit requirements, a copy of the NPDES/SDS Permit can be found at 
www.pca.state.mn.us/water/stormwater/stormwater-c.html. 

 

This guidance, one of several 2013 Permit fact sheets, is available at MPCA website: 
http://www.pca.state.mn.us/index.php/water/water-types-and-programs/stormwater/construction-stormwater/index.html 
 

http://www.pca.state.mn.us/index.php/water/water-types-and-programs/stormwater/construction-stormwater/index.html
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Types of perimeter sediment control 

Silt fence is a commonly known method of perimeter control. However, other types of perimeter 
controls exist that can be equally or even more effective depending on the construction site 
circumstances. The following sediment control BMPs are commonly used as perimeter control on 
construction sites of all sizes:  

• ditch checks 

• rock logs 

• compost berms, logs, and rolls 

• biorolls 

• sand bags 

• vegetated or stabilized soil berms 

• geotextile wrapped jersey barriers  

• existing vegetation  

• silt fence 

• super duty 

• heavy duty 

• preassembled 

Planning perimeter sediment control 

Perimeter controls should be planned as a system, taking the entire site into consideration and installed 
prior to any land disturbing activity, and only need to be installed in locations down gradient of the 
construction. The design of a site’s perimeter control system should anticipate ponding that will occur 
up gradient of the controls and provide sufficient storage and deposition areas and stabilized outlets to 
prevent flows from over topping the controls. The SWPPP must account for the following factors in 
designing the temporary erosion prevention and sediment control BMPs including perimeter controls: 

1. The expected amount, frequency, intensity, and duration of precipitation. 

2. The nature of stormwater runoff and run-on at the site, including factors such as expected flow from 
impervious surfaces, slopes, and site drainage features. 

3. If any stormwater flow will be channelized at the site, the Permitte(s) must design BMPs to control 
both peak flow rates and total stormwater volume to minimize erosion at outlets and to minimize 
downstream channel and stream bank erosion. 

4. The range of soil particle sizes expected to be present on the site.  

Flows should be strategically directed to specified deposition areas through appropriate positioning of 
the perimeter controls and site grading. Sometimes additional perimeter controls need to be added or 
moved to different locations on a project as conditions change. For example, perimeter control is 
installed above street curbs once the curb and gutter system is installed to keep sediment out of the 
water conveyance. Some perimeter controls can be relocated as needed, such as biorolls, rock logs,  
sand bags, and triangular silt dikes. Keeping a vegetated buffer between disturbed areas on a 
construction site and the down gradient perimeter control BMP can help the BMP perform better and 
need less maintenance. 

Perimeter control BMPs serve no function along ridges or drainage divides where there is little 
movement of water. Perimeter controls should be installed on the contour of slopes, and the ends of 
the BMP should bend up slope forming a crescent shape or a “J- hook” rather than a straight line. This 
will prevent runoff from flowing around the ends of the controls. 
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Regular maintenance is needed to ensure that a 
site’s perimeter control is functioning properly. 

                          

Install biorolls or other sediment controls along the contour of the slope.             “J-hooked” silt fencing   

Maintenance considerations 

The NPDES/SDS Permit requires that all BMPs are inspected once every seven days or within 24 hours of 
a rainfall event greater than 0.5 inches in 24 hours. All non-functioning BMPs must be replaced, repaired 
or supplemented with functional BMPs within 24 hours of discovery or as soon as field conditions allow 
access. Generally, sediment controls must be repaired, replaced, or supplemented when they become 
nonfunctional, or sediment reaches 1/3 the height of the control.   

After the contributing drainage area has been stabilized, all sediment controls and the associated 
sediment build up must be removed and disposed of properly. Care should be taken to dispose of 
sediment in a location that is not susceptible to erosion.  

Cold weather considerations 

It is important to consider winter conditions when planning a perimeter control system. All construction 
sites must remain in compliance with the NPDES/SDS Permit throughout the winter even if no 
construction is occurring. It is imperative that properly functioning sediment controls are in place during 
minor thaws and for the large spring snowmelt to prevent transport of sediment to area surface waters. 
For this reason, the BMPs must be installed and functional prior to winter freeze up. The BMPs must be 
inspected and maintained immediately following intermittent snow melt or rainfall that occurs in winter 
months. If construction resumes during the winter, then the weekly inspection schedule must also 
resume.   

The best way to ensure proper functioning of perimeter 
controls throughout the winter is to have all sediment controls 
installed prior to the first freeze. Stakes needed for some 
sediment control BMPs will be difficult, if not impossible to 
install into frozen ground. The site’s SWPPP should clearly 
outline the strategy to prepare the site for the winter months. 

If construction is going to continue during the winter and new 
areas will be disturbed that requires new sediment controls; 
materials such as compost berms, logs and rolls, fiber rolls, 
rock bags and rock filters can be installed over the snow cover.  
These installations will need extra care and frequent inspections to assure continued effectiveness. 
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Coffer dams made of sheet metal to isolate the work area from the surface 
water. 

 

Use of down gradient perimeter sediment control for work in or near open water 

It is critical to ensure down gradient perimeter controls are utilized during work on stream banks and 
lake shores to keep sediment from washing into open water. Sediment discharges resulting from this 
type of construction can result in enforceable water quality violations.  

Sites that include work in public waters permits from the Department of Natural Resources (DNR) that 
also have coverage under the Minnesota Pollution Control Agency’s (MPCA) general construction 
stormwater permit are required to comply with the conditions in both permits, including the use of 
down gradient perimeter controls to minimize sediment discharges.  

More specialized types of sediment control BMPs may be needed to protect surface waters during 
construction that extends below the water surface. Whenever possible, work below the Ordinary High 
Water table (OHW) should be done in a manner that keeps water out of the work area, or separated 
from flowing water. For example, coffer dams made of sheet pilings or other materials to isolate the 
work from the water or water diversions to divert water around the work area may be the best choices 
during bridge construction or any work that encroaches into open water. 

Biorolls, rock logs, sand bags, 
triangular silt dikes, geotextile 
wrapped jersey barriers or 
stabilized soil berms that can 
easily be relocated may be best 
during stream bank restoration 
work. The perimeter control 
method may need to change as 
work changes at the site. 
Therefore, multiple perimeter 
control methods may be 
employed at one site at different 
times or at the same time. 

If the work is conducted on an 
MPCA designated special water, 
such as a trout stream or scenic 
and recreational river segment, 

redundant BMPs must be employed when an existing 100 foot buffer is encroached. In this case, more 
than one method of perimeter control is employed or a super duty perimeter control method may be 
required to adequately protect the surface water. 

Protection of wildlife 

Perimeter controls have been known to trap amphibians, reptiles, and small mammals within a 
construction area. Of concern is the inadvertent harm to rare species. Inspectors of perimeter controls 
should move rare species out of harm’s way if they appear trapped or are in imminent danger. If not in 
danger, they should be left alone. In areas of known rare species populations, silt fence may also be 
helpful in keeping these animals out the construction area. In all cases it is critical that silt fencing be 
removed after the area has been re-vegetated. More information on Minnesota’s rare species can be 
found on the DNR website: http://www.dnr.state.mn.us/ets/index.html.   

Floating curtain is not perimeter control 

Frequently, floating silt curtains are employed during work in water. However, it is important to note 
that floating curtains will not satisfy MPCA’s NPDES/SDS Permit requirement for down gradient  
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Relying on floating curtain as down gradient perimeter control will result 
in permit violations for failure to install sediment control and in most 
cases will result in water quality violations. 

perimeter control. Even if a floating 
curtain is utilized, down gradient 
perimeter control must still be installed 
between the work and the surface 
water to prevent sediment from 
entering the surface water. A nuisance 
condition (as described in Minn.  
R. 7050.0210 sub. 2) caused by allowing 
sediment runoff into the water body is 
a water quality violation. 

 

 

 

 

Floating silt curtain is not designed to prevent sediment from entering surface water. It is designed to 
help contain suspended sediment within the water column until it has settled to the bottom of the 
water body. Therefore, floating curtain’s only use may be for work that cannot be done outside the 
water or as a secondary containment to minimize the impact of a water quality violation and keep the 
damage to the water body near the shore and the sediment recoverable. 

 
Use floating silt curtain for work in the water as secondary containment to contain sediment close to the work area. 

Proper placement of perimeter sediment controls near water 

Perimeter controls need to be installed before upgradient work begins. The perimeter control should be 
placed at the water’s edge during work on the bank or shoreline. If possible, vegetation should be left 
between disturbed areas and the sediment control BMP. As work is completed on the bank and the 
bank is fully stabilized, the perimeter controls can be moved upward away from the water’s edge above 
the vegetated or rip rapped areas. 
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Fiber roll installation at shoreline.  Move perimeter controls up the bank as the bank is 
stabilized. 

 

Additional resources  
Additional information on the use of perimeter controls; including use of floating silt curtain, water 
diversions, coffer dams and other perimeter control BMPs for work in or near waters as well as all other 
applications can be found in the MPCA Protecting Water Quality in Urban Areas – Manual 
http://www.pca.state.mn.us/index.php/view-document.html?gid=7157. 

Minnesota DNR species protection information 
http://files.dnr.state.mn.us/waters/watermgmt_section/pwpermits/gp_2004_0001_chapter1.pdf. 

MPCA Stormwater Construction Inspection Guide  
http://www.pca.state.mn.us/publications/wq-strm2-10.pdf. 

United States Environmental Protection Agency NPDES Menu of BMPs –Construction Site Sediment 
Control – Silt Fences 
http://cfpub.epa.gov/npdes/stormwater/menuofbmps/index.cfm?action=browse&Rbutton=detail&bmp
=56&minmeasure=4.  
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Just as our human health is determined by the factors that in fl uence our bodies, including environment, lifestyle, and 
healthcare, so too is stream health determined by the combined factors of the stream’ s confi guration, environment, resil-
ience, and our stewardship. A stream, like the human body, has several interdependent features that indicate health of the 
stream. These features can be grouped into the following fi ve components: shape, fl ow, connectivity, biology, and water 
quality.

1. Stream shape

A stream’s shape is formed over time through the continuous interaction between 
water and the watershed, including its size, climate (wet or dry), topography , soil 
types, and vegetation. The channel is shaped by the predominant fl oodfl ow, known 
as bankfull fl ow, in which the water fi lls the banks and just begins to overfl ow onto 
the fl oodplain. Natural streams of all types and sizes have a tendency toward a 
balanced, stable state. In this state, streams transport water and sediment and dis-
sipate the water’s energy while maintaining over time their shape: pattern, pro fi le, 
and dimension (see graphics at right). In other words, when erosion and deposition 
and scour and fi ll are balanced, the channel does not widen or narrow, nor does the 
streambed rise (aggrade) or deepen (degrade). 

This does not mean a stream channel’s position is permanent; instead, the channel 
is able to adjust over time as the bends, or meanders, of the channel slowly migrate 
down the valley. Naturally shaped streams provide aquatic organisms a variety of 
habitats, like riffl es (shallow, rocky rapids), pools, sandbars, and backwaters, because 
of variations in stream depth, width, water currents, and streambed materials.

2. Streamfl ows 

Streamfl ows vary seasonally and interannually depending on snow melt, rain-on-
snow events, growing season rains, drought, and climatic changes such as increas-
ing temperatures. Variations in seasonal and annual precipitation yield a range of 
fl ows that are fundamental to sustaining river ecosystems. Aquatic organisms such as 
spawning fi sh have evolved to these seasonal cues. Streamfl ows are also altered by 
land-use changes, from agriculture and urbanization to timber harvest. These chang-
es generally inhibit infi ltration of precipitation into the ground. Reduced in fi ltration 
increases runoff, which increases the volume of water that streams must transport, 
resulting in stream instability and excessive erosion. 

In the stream channel, fl ows 
vary because of stream fea-
tures such as sinuosity (curving shape), width, depth, and bed and 
bank materials (e.g., sand, gravel, boulders, vegetation). For exam-
ple, fl ows are faster along the outside of bends and slower along the 
inside of bends. Consequently, strong erosional forces along outside 
bends form pools, or scours, and cutbanks if the banks are weak; 
slower fl ows along inside bends deposit sediment, forming point bars  
(see photo at left). Streams create bends to reduce the speed of the 
fl ows just as a downhill skier carves from side to side down the hill-
side. Also like a skier gaining speed, the tighter the turns, the deeper 
the scours or pools left by the streamfl ow. The strongest streamfl ow 
generally follows the thalweg (deepest part of the channel), travels 
from pool to pool or bend to bend, and crosses from one side of the 
channel to the other depositing sediment, which creates rif fl es. 

3. Stream connectivity

Fragmenting streams with dams and culverts disrupts the longitudinal connectivity of a stream. Uninterrupted fl ow along 
the entire length of the stream is essential for the proper fl ow and exchange of water, energy, sediments, nutrients, and 
organisms. Structures that fragment streams disrupt the progression of stream habitats from small, shaded, rocky , steep 
headwater streams to large, sandy, fl at, warm, slow-fl owing valley streams. 

Are Minnesota Streams Healthy?

Understanding Our Streams and Rivers

Streamfl ow is faster along the outer bend of a stream and 
will erode a streambank lacking stabilizing native vegetation, 
creating a cutbank. Excessive erosion increases the sediment 
load of the stream. Streamfl ow is slower on the inside of the 
bend, which allows sediment to settle and form a point bar. 
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Understanding Our Streams and Rivers

Lateral connectivity be-
tween the stream chan-
nel and its fl oodplain is 
crucial to stream health 
and stability. Flood-
plains play an important 
role because this land 
reduces the fl oodwater’s 
energy with plants and 
trees and provides tem-
porary storage space for 
fl oodwaters and sedi-
ment. Floodplains also 
provide habitat for vari-
ous plant and wildlife 
communities, some of 
which depend on fl ood 
events to reproduce and 
grow. Floodwaters nourish fl oodplains with sediments and nutrients and provide temporary aquatic habitat for invertebrate 
communities, amphibians, reptiles, and spawning fi sh. 

4. Stream biology

Streams are complex networks of terrestrial and aquatic communities. Streams and their fl oodplains provide diverse habi-
tats including uplands, riparian zones (streambanks), fl oodplain forests, marshes, fens, oxbow lakes, rif fl es and pools. The 
diverse habitats and their plant and animal species are key to maintaining healthy ecosystems. 

Terrestrial plants, aquatic plants, and aquatic animals in the stream are important to the stream’ s health. Terrestrial plants 
in the fl oodplain and riparian zones strengthen and stabilize the soil; intercept runof f; fi lter out nutrients, sediment, and 
other pollutants; and provide habitat. Similarly, aquatic plants protect the shoreline, stabilize the streambed, are a food 
source, provide refuge, absorb nutrients and contaminants from the water , and produce oxygen. Aquatic animals such as 
freshwater mussels are important to aquatic systems because they stabilize the streambed by anchoring themselves into 
the sediment, clean the water of particles and chemicals during their feeding process, and are a source of food and habitat 
for fi sh and invertebrates. They also use fi sh as hosts for their larvae, relying on fi sh health, abundance, and migration for 
dispersal. This demonstrates the interconnections of aquatic systems.

5. Water quality

Water quality includes the chemical, biological, and physical characteristics of water . Good water quality is maintained 
by natural channel shapes and fl ows, naturally vegetated riparian zones, a healthy biological community , and proper 
stewardship. The most common pollution sources in Minnesota are sediment, herbicides, insecticides, industrial chemi-

cals, sewage effl uent (outfl ow), and fertilizers. Some of these sources such as 
industrial and sewage effl uent are point sources, which are identifi able, local 
sources that are relatively easy 
to monitor and regulate. Others 
are nonpoint sources such as 
herbicides and fertilizers, which 
are contaminants from sources 
that are much harder to assess 
and regulate. 

Healthy stream systems ensure 
good water quality and are para-
mount to human and ecological 
health. This crucial resource 
provides drinking water from 
lakes and rivers for many cities, 
in addition to habitat for wild-
life, fi sh, and aquatic organisms, 
some of which are valuable food 
sources.

Lateral connectivity : The stream is connected to its fl oodplain on the right but is disconnected on the left by 
development. At various stream stages, the stream and its fl oodplain provide a range of habitat settings.

Naturally vegetated streambanks protect streams 
and stream organisms. Desirable woody vegetation 
includes willow, cottonwood, and dogwood. Benefi cial 
forbs and grasses include monkey fl ower, blue vervain, 
fox sedge, swamp milkweed, and river bulrush.

Freshwater mussels are sedentary, long-lived 
(some more than 100 years) mollusks that 
nestle in sediments while fi ltering particles 
and oxygen from the water to feed and 
breathe. Mussels are vulnerable to stream 
habitat disturbances (dams, channelization, 
pollution, exotics) and are good biological indi-
cators of stream health. They are one of the 
most endangered animals in North America.

Understanding Our Streams and Rivers
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How do stream alterations affect the fi ve components of stream health?

Structures in a stream, such as dams and culverts, and some land use practices in a watershed can signi fi cantly affect 
the fi ve components of natural, healthy streams: shape, fl ow, connectivity, biology, and water quality.

How structures affect stream health

Shape: Dams, culverts, and handmade structures alter the natural 
stream pattern, dimensions, and profi le. The water fl owing over 
a dam is “sediment hungry,” leading to scouring or down cutting 
the streambed and erosion of streambanks. Dams also create un-
natural reservoirs upstream that slowly fi ll with settling sediment. 
Flow: Dams and improperly sized or placed culverts limit the 
fl ow of water, energy, sediments, and nutrients downstream. 
These structures also lock the channel in place, which restricts the 
stream from adjusting to maintain stability. 
Connectivity: Dams and perched culverts create barriers that 
disrupt the fl ow downstream and prevent fi sh migration upstream 
to spawning, over-wintering, or other habitat areas. Levees and 
dikes disconnect the channel from the fl oodplain, forcing the 
channel to carry fl oodfl ows. 
Biology: Dams create reservoirs or impoundments that initially 
fl ood and eventually bury critical wildlife habitat. Dams and le-
vees also disrupt the fl ow and exchange of material longitudinally 
and laterally on which biological communities depend.
Water quality: In the upstream reservoirs, contaminants and 
nutrients accumulate, which ultimately degrades water quality .

1.

2.

3.

4.

5.

How land use practices affect stream health

Shape: Digging ditches converts headwater streams into 
unstable straight trenches and increases the stream slope. This 
leads to excessive erosion upstream and sediment deposition 
downstream of the ditched area. Removal and degradation of 
natural riparian vegetation weakens streambanks, resulting in 
excessive erosion and ultimately a change in stream shape. 
Flow: Irrigation from streams can lower stream fl ows to poten-
tially critical levels, especially during dry periods when water 
levels are low and aquatic communities need refuge. Urbaniza-
tion and tiling on farmland funnel excess rainwater directly 
into streams, forcing the streams to carry higher , fl ashier fl ows.
Connectivity: Connection to the fl oodplain is commonly 
degraded or removed. Floodplains converted to farmland, 
pasture, or developments do not effectively dissipate or store 
fl oodwaters. Riparian zones that are farmed, mowed, grazed, 
deforested, or developed replace natural and diverse vegetation 
with crops, lawns, bare soil, and pavement.
Water quality, and 5. Biology: Excessive erosion of topsoil 
commonly degrades water quality, primarily by decreasing 
water clarity. Field and lawn fertilizer and manure inputs add 
excess nutrients to streams, causing extreme plant and algal 
growth followed by decomposition that extracts oxygen from 
the water. Pesticides, herbicides, and insecticides have been 
found at dangerous levels in streams. Research indicates that 
these chemicals kill aquatic organisms, inhibit reproduction, 
and upset hormones in animals in addition to a multitude of 
adverse physiological effects.

1.

2.

3.

4.

Land use: (above) Parking lot runof f, (below left) eroded 
fi elds, and (below right) unvegetated ditches transport pol-
lutants and excess sediment to streams.

Dams and culverts: (above) A handmade dam disconnects 
fi sh from upstream migration and alters the stream fl ow. 
(below) A perched culvert also inhibits fi sh passage and 
disrupts the longitudinal connectivity of the stream.
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To what extent have we disturbed Minnesota streams and watersheds?

Minnesotans take great pride in and enjoy the state’s 92,000 miles of large and small 
streams. However, throughout our history, humans have had a growing impact on our 
streams and watersheds due to a booming population and technological advancements. 
The following are a few examples of the extreme changes that have degraded stream 
health in Minnesota:

Nearly one-third of the streams have been converted to ditches.
Nearly 18,000 miles of tile are added to farmland in Minnesota every year . That is 
nearly three-fourths of the circumference of the earth.
More than 900 dams greater than 6 feet in height and hundreds of smaller (low-head) 
dams have been built on Minnesota streams.
More than 56 percent of the landscape has been converted from native prairies, wet-
lands, and forests to farmland and urban areas.

These land-use changes and resulting changes in stream shape lead to excessive stream-
bank or streambed erosion and degraded stream health. These impacts, in addition to 
climate change, lead to increased erosion and deposition, altered hydrology , more frequent 
and destructive fl ooding, degradation of aquatic and riparian habitat, and decrease in spe-
cies diversity. Moreover, these effects have huge economic impacts. In the deep loess soils 
(highly erodible, windblown fi ne sediments) of western Iowa there has been an estimated 

$1.1 billion in damage to private and public infrastruc-
ture due to channelization and ditching. In Minnesota, 
fl owing water carries off more than 60 million tons of 
upland topsoil each year. That amount would fi ll the 
Metrodome with topsoil 21 times every year. Conse-
quently, stream stability is crucial to our environment 
and our own well being.

How can you and the community correct stream 
disturbances and improve stream health?

As individuals, riparian landowners can restore, protect, 
and maintain naturally vegetated riparian buffers and 
fl oodplains realizing that rivers are dynamic. However , many stream health problems 
are the result of widespread land use issues. In these cases, communitywide ef forts are 
needed for recovery to begin. 

Watershed planning engages citizens, landowners, businesses, local governments, inter -
est organizations, and other agencies. Watershed protection and planning becomes effec-
tive through cooperation toward long-term goals like improving water quality , reduc-
ing surface runoff, reducing soil loss, improving habitat, restoring natural biodiversity , 
and allowing for sustainable development. Furthermore, focusing on a watershed scale 
makes it easier to integrate social, economic, and cultural factors 
into planning and implementation efforts.

Additional information

The Healthy Rivers instructional CD and resource sheets on  
stream health, such as techniques to stabilize a streambank, are on  
the DNR web site. Research sources are available on request.

•
•

•

•

Reconnecting the Red River : Since the 
early 1800s, more than 500 dams have 
been built on the Red River of the North 
and its tributaries. Lake sturgeon could 
no longer migrate to critical spawning 
habitat in the higher gradient tributaries. 
By the mid-1900s, the sturgeon were 
gone, victims of a fragmented river that 
no longer provided the habitat the fi sh 
needed to reproduce. The DNR is work-
ing with local communities to “recon-
nect the Red” by removing or modifying 
dams into artifi cial rapids. This has 
successfully opened hundreds of miles 
of streams to migrating fi sh. 

DNR Contact Information 
DNR Stream Habitat Program is described 
on the Ecological Services website: 
http://mndnr.gov/eco/streamhab
The DNR Waters website: 
http://mndnr.gov/waters 

DNR address in St. Paul: 
500 Lafayette Road
St. Paul, MN 55155
DNR Ecological Services: (651) 259-5100 
DNR Waters: (651) 259-5700

DNR Information Center
Twin Cities: (651) 296-6157
Minnesota toll free: 1-888-646-6367
Telecommunication device for the deaf (TDD): (651) 296-5484
TDD toll free: 1-800-657-3929

This information is available in an alternative format on request. Equal opportunity to participate 
in and benefi t from programs of the Minnesota Department of Natural Resources is available re-
gardless of race, color, national origin, sex, sexual orientation, marital status, status with regard to 
public assistance, age, or disability . Discrimination inquiries should be sent to Minnesota DNR, 
500 Lafayette Road, St. Paul, MN 55155-4049; or the Equal Opportunity Of fi ce, Department of 
the Interior, Washington, DC 20240.

(above) Buffered: The vegetated buf-
fer along the Pelican River decreas-
es the contaminants and sediment 
carried by runoff to the stream. 
(below) Unbuffered: The South 
Branch of the Buffalo River lacks 
such protection from runof f.
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