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Agenda
• Review of Current Regulations (10 min)

• Slope Stabilization Techniques (10 min)

• Channel Stabilization Techniques (10 min)

• Dewatering and Basin Draining (10 min)
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North Dakota
• Construction Permit expires 2020

• Less regulation. Good in some respects 
but harder to get people to change

• 3 or 4 inspectors for the entire state

• Certification: Prime, Subcontractor, 
and Engineer
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North Dakota Continued

• Getting things stabilized and knowing 
you have to do it as you go. 

• Wind erosion – dry conditions. 

• Updating the narrative sections of the 
SWPPP. 
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South Dakota - DOT
• Certification: Contractor, Maintenance, 

and Designers

• Standard ESC Plans and Details

• BMP Maintenance

• New Statewide NPDES Permit out for 
review
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CURRENT RULES - HISTORY
• USEPA – 1972 Clean Water Act (Revised 1990)

• Created the National Pollutant Discharge Elimination System (NPDES)
• 1970’s – Focussed primarily on “point” discharges
• 1990’s – Focussed changed to “nonpoint” discharges (stormwater)
• Delegated authority to the states to administer 

• State Agencies – NPDES General Permits (MS4, 
Construction Site, Industrial)
• 1991 – Major Metropolitan areas (MSP)
• 2001 – Included most major communities within MN

• Cities, Watershed Districts, SWCDs
• 2001 to Present – Establishing rules and enforcement to meet their 

permit requirements

Presenter
Presentation Notes
Why are their so many regulations? Most of the rules are set at the national level, but state and local agencies have either directly authorized or indirectly regulated to administer the day-to-day activities. Those local agencies may also set additional standards beyond the minimum standards. None of agencies are giving up enforcement capabilities in case the local agencies don’t do their jobs. 



CURRENT STORMWATER RULES
• NPDES – Three General Stormwater Permits

1. Construction Stormwater Permit
• Sets minimum standards for erosion control, sediment control, and 

stormwater management
2. Municipal Separate Storm Sewer System (MS4) Permit – 6 

Minimum Control Measures
1.Public Education/Outreach
2.Public Participation/Involvement
3. Illicit Discharge Detection and Elimination
4.Construction Site Runoff Control
5.Post Construction Stormwater Management
6.Pollution Prevention/Good Housekeeping

3. Industrial Stormwater Permit
• Sets standards for secondary containment and other control 

measures at manufacturing facilities, truck stations, or other 
industries with chemicals or materials exposed to stormwater 
runoff. 

Presenter
Presentation Notes
These are the three main regulated entities of the NPDES program. Builders in MN are regulated under the statewide Construction General Permit. However, it’s important to know that counties, municipalities, and some watershed districts are also regulated under the MS4 Permit, and one of the six major requirements of those agencies is to develop a Post Construction Site Runoff Control Program which includes an ordinance (or other regulatory mechanism), inspections, and enforcement mechanisms to control construction site runoff. 



CURRENT RULES – CITY REQUIREMENTS

• Communities are required by the state to develop ordinances
• Rules must meet the statewide construction permit 

standards
• Many communities will have additional requirements or 

standards
• Impaired Waters of concern
• Trout streams
• Sensitive natural areas
• Specific products or solutions they feel work better than others

• Enforcement actions are typically:
• Authorized by land disturbance or grading permits
• Conducted by public works or building official
• Involve fines, suspended building inspections, escrow, etc. 



ECONOMIC IMPACTS
• Increased flood damage – storage loss due to sedimentation in stream channel

• Sediment removal costs – Municipal stormwater ponds

• Reduced tourism revenue due to loss of lake and stream biodiversity

• Greater need for irrigation

• Infrastructure cost to store additional runoff rate/volume

Presenter
Presentation Notes
What are the economic impacts? 



ENVIRONMENTAL IMPACTS
• The U.S. Environmental Protection Agency estimates that 20 

to 150 tons of soil per acre are lost every year to stormwater 
runoff from construction sites

• The potential for erosion on highly disturbed land is 
commonly 100 times greater than on agricultural land

• excess nutrients and excess sediment

Presenter
Presentation Notes
Common Question: Why is construction site erosion a concern considering the amount of agriculture? Answer: Construction sites remove the top layer of organic material, equipment tends to compact the soil during construction (reducing infiltration), and increases the runoff compared to agriculture. 



GENERAL STORMWATER REQUIREMENTS

1. Develop a Stormwater Pollution Prevention Plan (SWPPP)
• Erosion Control Practices
• Sediment Control Practices
• Dewatering and Basin Draining Activities
• Inspections and Maintenance
• Pollution Prevention Management
• Final Stabilization

Presenter
Presentation Notes
These are the seven basic sections of the requirements for most state and local requirements. Each of these sections will be reviewed in greater detail as we discuss the typical methods to meet those requirements. 



SWPPP
What is a SWPPP?
A “living” written document that includes everything you’re 
doing to meet the permit requirements. 
For small sites, it can be pretty easy to develop
For big development sites, they can be extremely elaborate 
and detailed. 

Grading Plan showing pre/post drainage, discharge locations, and 
receiving water body
Inspection Reports
Contact Information 
Location, list, and quantity of all BMPs

In general, just keep everything regarding erosion and 
sediment control in one place and call it your SWPPP. 

Presenter
Presentation Notes
Read through the slide 



EROSION CONTROL VS. SEDIMENT 
CONTROL
Erosion Control: Keeping sediment from moving
Sediment Control: Once it’s moving, get it to stop. 

Always think erosion control before sediment control…as 
sediment is only generated after erosion has occurred. 

Presenter
Presentation Notes
This is a very important concept to understand. In general, it’s much easier and less costly to control erosion than sediment in suspension. 



EROSION CONTROL
Seeding/Vegetation
• Temporary or permanent 

establishment
• 5 Typical Practices

Broadcast seeding
Drill seeding
Interseeding
Hydroseeding
Sod

• Seed Type

Presenter
Presentation Notes
One of the easiest ways to meet permit requirements is to establish vegetation as quickly as possible. Temporary seed is cheap. You may need to do it multiple times during the construction of a home lot, but it will be much cheaper than repairing the perimeter control practices, cleaning sediment from a pond/lake/catchbasin. Two most common are broadcast seeding and hydroseeding. 



EROSION CONTROL
• Straw Mulch

• Hydraulic Erosion Control Products

• Rolled Erosion Control Products (ECB)

Presenter
Presentation Notes
After seeding, it’s important to protect the seed from erosion and provide a good environment for the seed to germinate. Here are the three most common types of mulch methods to control erosion. They are not created equal. Selecting the correct product for your project is critical to the overall performance. We will explore HECP and RECP product solutions in more detail in the next few slides. By the way, straw mulch recommended application rate is 2 Tons/Acre. Too much can choke vegetation and too little doesn’t work. Also remember to crimp the straw into the ground or it will blow away and cause complaints downwind. 



STRAW MULCH
• Typical Application Rate: 2 Tons/Acre
• Pros

• Low cost
• Protects against raindrop splash

• Cons
• May introduce weed seed
• Must be crimped to be effective
• Messy



HYDRAULICALLY APPLIED EROSION 
CONTROL PRODUCTS
• Types

• Hydraulic Growth Media (Topsoil Alternative)
• Hydraulic Mulch Matrix (1-2 month) $
• Stabilized Mulch Matrix (3 month) $
• Bonded Fiber Matrix (6 month) $$
• Fiber Reinforced Matrix (12 month) $$$

• Selection Criteria
• Soil type
• Slope Steepness
• Slope Length
• Functional Longevity (how long until vegetation gets established)

Presenter
Presentation Notes
MnDOT classifies HECPs into a few different categories depending on the application. Each of these types depends on a number of factors. For home sites, the Hydraulic Mulch Matrix is probably the most common. However, for slopes or other more challenging areas you may want to consider a Bonded Fiber Matrix or Fiber Reinforced Matrix. 



HECP – HYDRAULICALLY EROSION CONTROL

Pros
Very good seed germination
Cost effective for larger areas 
No netting for mowers!

Cons
Can be expensive for small projects
Not appropriate for channelized flow

Presenter
Presentation Notes
Here are a couple pictures of HECPs in action. The middle picture is a product that can be applied dry and will function like a Fiber Reinforced Matrix once is gets hydrated by the rain or morning dew. 



HECP – HYDRAULIC COMPOST MATRIX

Presenter
Presentation Notes
These are pictures of a Hydraulic Compost Matrix commonly referred to as Hydraulic Growth Media. These are essentially topsoil alternatives that help establish vegetation in areas with low organic matter. They also help by not requiring topsoil to be hauled into your site that many times contains weed seed. 



EROSION CONTROL – STOCKPILE 
PROTECTION

Presenter
Presentation Notes
Don’t forget about your stockpiles. All exposed areas need to be covered within 7 days according to the permit. Hydromulch is one common practice but you could also simply cover the stockpile with RECPs or even plastic sheeting. 



ROLLED EROSION CONTROL PRODUCTS
How do you choose the right product?
• Performance Testing
• Application (Channel or Slope)
• Longterm Maintenance (netting issue?)
• Estimated Vegetation success

• Soil Type/Organic Matter
• Current weather/forecast
• Slope length and angle
• Irrigation
• Seed type
• Time of year (dormant seeding?)

• Cost

Textural Triangle

Presenter
Presentation Notes
Rolled Erosion Control Products are commonly called erosion blankets are one of the most common erosion control products for contractors. There is a saying in our industry….“When in doubt, roll it out” However, there are a lot of different types of blanket that perform differently. The next few slides will explain the most common differences. 




ROLLED EROSION CONTROL PRODUCTS

Erosion Control Blankets (ECBs)
100% Straw
70% Straw/30%Coconut Blend
100% Coconut
CURLEX (Aspen Wood Fiber)
Turf Reinforcement Mats (TRMs)
Composite or 100% Synthetic

Presenter
Presentation Notes
Temporary RECPs are filled with biodegradable material such as straw, wood fiber, coconut, etc.. Permanent RECPs are filled with non biodegradable fiber. Choosing the right product depends on how long you need the product to perform based on the vegetation establishment timeframe and site conditions. For example, if you’re planning to seed a slope in the fall after the normal seeding window, choose a blanket that will still perform (not decompose) in the spring to establish vegetation. 



ROLLED EROSION CONTROL PRODUCTS
Natural Net ESC Blankets

Presenter
Presentation Notes
Most RECPs are manufactured with a plastic netting on the top and/or bottom. However a common trend in our industry is jute or biodegradable netting. Anytime you’re working near a MnDNR waterbody you should consider natural netting. 



ROLLED EROSION CONTROL PRODUCTS

Curlex Wood Fiber Netting vs Straw Netting

Presenter
Presentation Notes
Wood Fiber Blankets tend to hold together tighter than the straw blankets. This allows the manufacturer to decrease the amount of netting to hold the material together. The benefit of this is less plastic introduced into our environment and less chance for the netting to get tangled with wildlife or mower decks. 



ROLLED EROSION CONTROL PRODUCTS
Netfree Products



Turf Reinforcement Mats - Soil Fill
Most TRMs (but not all) should be filled with topsoil or 
HGM.
Root reinforcement vs. stem reinforcement
Improved vegetation success
Typically cover with a temporary RECP or HECP

Presenter
Presentation Notes
Permanent RECPs are commonly called Turf Reinforcement Mats. They are meant to replace hard armor such as riprap, pipes, or concrete for channels and slopes.



CONCRETE BLANKET

Presenter
Presentation Notes
When all else fails, you may want to consider a concrete lined channel or slope. This is a geocomposite concrete erosion mat. Simply roll out the fabric and hydrate with water. Once cured it will function similar to concrete. 



SEDIMENT CONTROL
Downstream Perimeter Control

Install and Selection are Important!
Required prior to any land disturbance activity

Presenter
Presentation Notes
The permit requires perimeter control to be installed prior to any land disturbance activity. When most people think about Sediment Control, they think about silt fence, which is a type of perimeter control. 
Here are a couple bad examples. The silt fence is not properly installed, and the straw wattles are not the best choice for concentrated flow applications. 



SEDIMENT CONTROL - MAINTENANCE
All perimeter control must be maintained when 1/3 full



PERIMETER CONTROL 

Presenter
Presentation Notes
Alternatives to silt fence are commonly referred to as fiber logs, biologs, compost logs, wood chip logs, or wattles. Proper installation is very important so you should make sure to follow the manufacturer’s recommendations. For example, some of the products need to be staked and some are heavy enough to simply lay on the ground. 



PERIMETER CONTROL 

Presenter
Presentation Notes
Here are a few different types of fiber logs. Curlex wood fiber, Straw, Compost, Riprap, Rock Log, Sand Bags, Coir Log, and prefabricated triangular foam silt dike. 



ENERGY DISSIPATION
Must be installed 24hrs after 
connection

Presenter
Presentation Notes
Pipe discharges must be stabilized within 24hrs of connection. Here are a few examples. Remember to protect your dewatering discharge! 



STABILIZED CONSTRUCTION ENTRANCE

Presenter
Presentation Notes
This is probably the biggest headache for most contractors. Construction Entrances are meant to remove the sediment from the tires prior to tracking onto the street. Most of these entrances are made with aggregate. Make sure to include a nonwoven geotextile under the aggregate for separation and use the appropriate sized rock for the soil conditions. You may also want to consider prefabricated mats like in this picture that can often times be reused on multiple sites. 



INLET PROTECTION
Two Types

Below Grade
Above Grade 

Last line of defense 
Must Be Maintained!

Presenter
Presentation Notes
You must have inlet protection for all inlets that drain from your site. Be careful, they could be further down the street than you expect. Here are a few types to consider based on the type of inlet. 



INLET PROTECTION – ABOVE GRADE



POLLUTION PREVENTION

Presenter
Presentation Notes
Pollution Prevention is a requirement in the permit. You must dispose of any nonstormwater discharge in an appropriate manner. Concrete wash water, trash, chemicals, solid waste, portable toilets, and any other item that has the potential to discharge nonstormwater from the construction site must be handled in an appropriate manner. 



POLLUTION PREVENTION – STREET 
SWEEPING

Presenter
Presentation Notes
Almost all jobsites will sooner or later need to sweep the street. If it’s not too bad, you can do it manually with a broom, but in most cases you’ll need to hire a contractor and use a street sweeper similar to this picture. 



DEWATERING AND BASIN DRAINING
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?

Presenter
Presentation Notes
Dewatering is one of the easiest violations for an inspector, especially after a rain event. The bottles shown in this picture will help you better understand the standards. In the next few slides, we will review common practices to remove sediment from dewatering activities. 



DEWATERING AND BASIN DRAINING
Dewatering Bags

Flow rate
Sediment load
Staging location 



DEWATERING AND BASIN DRAINING
Additional Options

Chitisan Flocculant
Rock Barrel Dewatering
Dewatering Tanks
Temporary Basins



COMMON TRENDS – RIPRAP 
ALTERNATIVES

Slope Stabilization



COMMON TRENDS – RIPRAP 
ALTERNATIVES

Slope Stabilization – Anchored Reinforced Vegetated System



COMMON TRENDS – RIPRAP/HARD ARMOR 
ALTERNATIVES

Channel Stabilization



COMMON TRENDS – RIPRAP 
ALTERNATIVES

Channel Stabilization



COMMON TRENDS – RIPRAP 
ALTERNATIVES

Channel Stabilization
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(320) 345-0562

ghalverson@brockwhite.com
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