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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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GENERAL PERMIT CONDITIONS (Continued from previous page)

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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GENERAL PERMIT CONDITIONS (Continued from previous page)

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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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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Page 1 of 4 Understanding Our Streams and Rivers

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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