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DEFINITION

In the MPDM, a Best Management Practice 
(BMP) is… a structural or non-structural practice 
that minimizes water quality and/or quantity (peak 
flow or volume reduction) impacts within a public 
drainage system or its watershed and/or 
downstream. 



TWO KINDS OF BMP

On-system

Off-system



TWO KINDS OF BMP

On-system
On-system BMPs are used within a Chapter 103E 
drainage system and are aligned with the statute based 
authorities and responsibilities of the drainage authority.  
These can include any statute-allowed, or required 
practice.
vegetated buffer strips, 

grade control structures, 

side inlets, 

erosion control, 

multi-stage ditch, 

water storage, 

restored wetland, 

culvert sizing, 

resloping, 

tile repair, etc.



TWO KINDS OF BMP

Off-system
Other BMPs are located off the Chapter 103E drainage 
system, and consequently, not within the traditional 
purview of the drainage authority.   However, as a result 
of efforts related to Chapter 103E.015, a drainage 
authority may find that there are practices that can be 
applied on fields and farms in the watershed of the 
system which will provide significant benefits downslope 
to the drainage system. 
Structural

Water and sediment control basins, 
Grass waterways, 
Grade stabilization structures, and 
Drainage Water Management, etc.

Non-structural
Nutrient management, 
Cover crops, and 
Conservation tillage, etc.



SELECTING A BMP…3 STEPS

STEP 1: OBSERVE 
AND IDENTIFY 
PROBLEMS & 

OPPORTUNITIES

STEP 2: DETERMINE 
CAUSE OF PROBLEM

STEP 3: SELECT AN 
APPROPRIATE BMP 

SOLUTION



SELECTING A BMP…3 STEPS

STEP 1: OBSERVE 
AND IDENTIFY 
PROBLEMS & 
SYMPTOMS

Based on field observations, and 
review of inspector or engineer’s 
reports, studies, local water plans 

or strategies defining what is 
happening in the watershed of the 

public drainage system.

Problems/symptoms are the physical 
issues identified along a public 

drainage system.  

Examples might include:

a. Headcut on adjacent fields 

b. reduced water quality in nearby 
or downstream receiving waters 

c. sediment plumes 

d. channel erosion 

e. ditch incision

f. fish kills 

g. sediment plugged tile 

h. erosion on near-ditch field

i. high concentrations of pollutants 
in system waters

j. failed side slope
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SELECTING A BMP…3 STEPS

STEP 2: DETERMINE 
CAUSE OF PROBLEM

Examples might include:

a. open tile inlets

b. lack of buffers 

c. Excessive use of nitrogen fertilizers or manure

d. lack of cover crops

e. Excessive phosphorus loss through tile systems creating impaired 
downstream waterbodies.

f. altered hydrology due to climate change or man-made changes

g. excessive phosphorus build-up in the soil 

h. downstream channel straightening or maintenance 

i. Ground subsidence may cause old tile to separate, shift, and plug

j. excessive bank slope

k. excessive bottom slope 



SELECTING A BMP…3 STEPS

STEP 1: OBSERVE 
AND IDENTIFY 
PROBLEMS & 

OPPORTUNITIES

Enter…

STEP 2: DETERMINE 
CAUSE OF PROBLEM

STEP 3: SELECT AN 
APPROPRIATE BMP 

SOLUTION



THE BMP MATRIX



OFF-SYSTEM BMP 
GRASSED WATERWAY

CP 412 – Grassed Waterway (Photo Source: USDA NRCS)



OFF-SYSTEM BMPS

CP 340 Cover Crops Source: USDA NRCS 
CP 600 Terrace Source: USDA NRCS 

CP 329, 345, 346

Conservation Tillage        
Source: USDA NRCS 

CP 330 Contour Farming 
Source: USDA NRCS 



OFF-SYSTEM BMP
WATER & SEDIMENT CONTROL BASINS



OFF-SYSTEM BMP
DENITRIFYING BIOREACTOR

CP 605 Denitrifying Bioreactor



OFF-SYSTEM BMP
DRAINAGE WATER MANAGEMENT

CAP 130, CP 587, 554



ON-SYSTEM BMP 
MANDATED BY STATUTE
Vegetated Buffer



THE BMP – MANDATED BY STATUTE

Vegetated Buffer



ON-SYSTEM BMP 
GENERAL CHANNEL REPAIR



ON-SYSTEM BMP
SIDE INLET STRUCTURE



ON-SYSTEM BMP
SIDE INLET STRUCTURE



ON-SYSTEM BMP
SIDE INLET STRUCTURE



ON-SYSTEM BMP
SEDIMENT CONTROL



ON-SYSTEM BMP
ALTERNATIVE TILE INLET



ON-SYSTEM BMP
ROCK DROP 
STRUCTURE



Problem/Symptom: Channel 

Backcutting causing Slope 

Failure

Cause:  Too much drop, 

Excessive Slope

BMP Solution: Install a 

Series of Rock Drop 

Structures to control grade 

line

ON-SYSTEM BMP
ROCK DROP STRUCTURE



ON-SYSTEM BMP
SHEETPILE DROP STRUCTURE



ON-SYSTEM BMP
CONCRETE DROP STRUCTURE



ON-SYSTEM BMP
OUTLET GRADE CONTROL STRUCTURES



ON-SYSTEM BMP
TOE WOOD SOD MAT

AKA Wood Debris Bench

Courtesy of MN DNR



ON-SYSTEM BMP
TOE WOOD SOD MAT



ON-SYSTEM BMP
TOE WOOD SOD MAT





ON-SYSTEM BMP
ROCK RIFFLE GRADE CONTROL



ON-SYSTEM BMP
ROCK RIFFLE GRADE CONTROL



THE BMP – ON SYSTEM
ROCK DROP STRUCTURE



Problem/Symptom: 

Insufficient 

Channel Capacity

Cause:  Limited 

space, Insufficient 

channel cross-

section

BMP Solution: 

Install a concrete 

Channel liner to 

improve channel 

capacity

THE BMP – ON-SYSTEM
CHANNEL LINING



ON-SYSTEM BMP
SEDIMENT POND



ON-SYSTEM BMP
DAM (ON-CHANNEL)



ON-SYSTEM BMP
WETLAND CREATION



A TALE OF TWO DITCHES



A TALE OF TWO DITCHES



ON-SYSTEM BMP
TWO-STAGE/NATURAL CHANNEL

During Construction

October 25, 2004

June 2009 Aerial

Before Construction

October 6, 2004May 4, 2016 Aerial



BMP SELECTION

Few Closing Thoughts
Ideal Solution May Be A Combination Of On- And Off-
system BMPs

May Want/Need To Address On-system BMPs 
Off-system BMPs Can Take More Time To Implement Due To 
Their Voluntary Nature

The MPDM Wiki BMP table Provides Some Guidance

The BMP Selected May Open Funding Doors.

All BMPs Require Professional Judgement

QUESTIONS?



THANK YOU
MORE INFORMATION:
drainage.pca.state.mn.us
houstoneng.com




