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Planning for the Erosion Process 

• Preservation of vegetative covers 

• Energy dissipation covers 

• Energy dissipation mats 

• Energy dissipation armors 

• Flow bypass/diversions 



Planning means preparing for rain 



What is Normal? 







What is Rain? 

• 2 year, 2 to 3 inches in 24 hours? 

• 1.5 inches in 10 minutes? 

• 1 inch rain each day, for the next five days? 

• Frozen, or saturated soils, next day greater than 2 
inches? 

• [Totals, and intensity, duration, frequency?] 



1 2 3 4 5 6 7 8 9 10 11 12

Ave Precip (in) 0.9 0.77 1.89 2.66 3.36 4.25 4.04 4.3 3.08 2.43 1.77 1.16

2014 Precip (in) 1.42 7.7 0.82 6.27 4.55 11.36 2.27 2.9 0.92 1.75 0.87 0.86

Sediment Risk (x100) 0.02 0.04 0.05 0.5 0.9 1 1 0.8 0.4 0.3 0.03 0.02
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What is Sediment Discharge Risk? 

 



What is a SWPPP? 

• Communication tool 
• Developed by owner 

• Phasing, estimated & tabulated quantities, plan locations, 
application details, estimated costs, overall responsibilities 

• Implemented by contractor 
• Avoidance, minimizing, restoration, quality control, scheduling, 

site management, amending, monitoring rain, corrective 
actions, documentation 



5 Required Permit Items for Erosion Prevention 

1. Non-structural practices things like planned phasing, leaving green 
space alone until actually needed, areas properly marked off, 
minimize need or planned phasing to be on slopes 3:1 and greater  

2. Structural practice items of cat-walking, water bypass diversions, 
rapid covers, rapid repairs 

3. All exposed (note the word all) soil areas must be stabilized (defined 
as immediately) includes stockpiles with significant clay, silt or 
organic matter;  

a) within 7 days (special/impaired),  
b) 24 hours MNDNR Promulgated work restrictions;  
c) otherwise 14 days 

4. Wetted perimeter of ditches from a 2-year return interval type storm, 
last 200 ft. to a surface water or where the water leaves the project 

5. Pipe outlets with appropriate energy dissipation within 24 hours of 
the potential of discharge 



 



Layout Detail Sheet 



 



Blanket Detail 



Presentation Players 

• Dr. PI Costs (Probable Installation Costs), nickname  PIC 

• Mr. IM Low (Incredible Method Low) 

• Mr. IM High (Incredible Method High) 



TEP Agenda 

• MPCA NPDES/SDS Permit requirements 

• MNDOT Standard Specification requirements 

• TEP Plan setup 

• Estimating costs 

• Temporary erosion control practices, best practices, 
best management practices 

• Non-structural TEP 



Temporary EC Permit 
Requirements* 
• Appropriate EC for every 

stage of construction 

• Estimated quantities for the 
life of the contract 

• Knowledge of works not 
shown on the plans 

• Plan locations for the EC 

• Unforeseen conditions 

• Stockpiles 

• Fish spawning 

• Pipe outfalls 

• Timing of EC installation 

• Soil steepness 

• Slope lengths 

• Soil type (erodibility) 

• Landform flows 

• Issues of precipitation 

• All Season (winter) 

*Estimating costs & pay items implied, but not required 



Initiate Immediate Stabilization 

 



SI1: Scheduling and, prepping the 
soil 









Note Practice factor 0.80 (erosion reduction) 



SI2: Scheduling and, installing soil 
covers (C-factor erosion reduction 80 to 97 %) 







SI3: Scheduling and, seeding 

Seeding itself does not reduce erosion, but 6 weeks after germination will 
improve erosion prevention BMP by another 20% for a total of about 99 percent 
total elimination  



SI4: Scheduling and, doing soil 
prep, seeding, and cover 



SI5: Finalizing arrangements 

• Scheduling the work of SI1, SI2, SI3 
• Phone call documentation 

• Email documentation 

• Personal discussion notes 



NPDES describes maximum exposures of soil;  
SWPPP must list project specific timeframes 

 



Permanent EC, else Temporary. 
Either work it, or stabilize it. 

• 24 hours: Last 200 lf where water leaves the project 
area, 2 yr wetted perimeter flow 

• 24 hours: fish, 200 ft back from waters 
• 24 hours: culvert/pipe outfalls 
• 7 days: special or impaired 
• 14 days, not as above 



Discharge conveyance stabilization 
BMP liners for urban projects 

• Required 200 lf from point of discharge within 24 
hours, over the life of the contract 
• Erosion prevention blanket 

• Wood fiber blanket, various widths of 4, 6.5, 8, and 16 feet 

• Rock aggregate liner 

• Geotextile 

• Plastic 

• Crushed bituminous liner 

• Concrete/bituminous gutter 



Why TEP is important. 

• Sediment controls will always fail without TEC 

• TEC also fail 
• Storm event total rain, frequency, duration and intensity 

Exceed performance limits 

• ASHTO failure limits generally defined to mean 0.5 inch 
soil loss 



Temporary Traps 

• All interim erosion prevention programs 
require a temporary insurance program 
of sediment controls for times of active 
works, while within permit exposed 
soils timeframes during active 
construction activities. Schedule Traps. 



Soil Dimpling (micro-trap mulch pockets) 









Temporary Traps 











Chemical Treatment Ditch 

• Wood fiber, or coir blanket/net 

• Sprinkle 3.5 oz. of PAM 705 on the top, lower portion 
of matting section 

• Re-apply after a 0.5” rain event, if needed.  

 



 



 







Effects of Soil (USLE) 

• Higher numbers will require higher degree of BMPs 







Stockpiles have slopes! 







Soil Type Matters 

• Wind erosion: hydrocrete, Airtrol, tackifiers, wood 
fibers 









Why soil knowledge matters 

• Soil physical properties 
• Low, medium, high cohesion 

• Straw fibers on sand 
• Wood fibers on everything else 

• Length of slope matters 
• Max for straw/hay mulches: 325 ft 
• Max for blanket: 300 ft 
• Max for FRM: 300 ft 

• Slope Steepness matters 
• Max for straw/hay: 1:3 
• Max for blanket: 1:1 
• Max for FRM: 1:1 

SWPPP must 
indicate (steep) 
slopes 1:3 and 
greater! 
“Steep Slopes” 
means slopes that 
are 1:3 (V:H) (33.3 
percent) or steeper 
in grade 





 



BMP Types (Tools) of TEP 

Mulch Materials 

• Type 1 
(straw/hay) 

• Type 3 
(Cert WF 
Straw)) 

• Type 4  
(Straw + 
SFM) 

• Type 5  
(wood slash) 

• Type 7 
(prairie 
harvest) 

• Type 8 
(prairie hay) 

Hydraulic Erosion 
Control Products 

• Natural 
tackifier 

• Synthetic 
tackifier 

• PAM 

• Compost 
Matrix 

• Hydraulic 
Mulch 

• SFM 

• BFM 

• FRM 

Rolled Erosion 
Control Products Covers 

Retention of 
Vegetation 

• Category 00 
• Category 0 
• Category 3A& B 
• Category 4A & B 
• Category 6 
• TRMs 

• Plastic 
• Geotextiles 
• Riprap 
• Aggregates 

• Staged 
removals 

• Green space 
preservation 

• Buffers 
 



  



  



blanket 

 



Three focus locations of TEP  

Focus Area 

• Temporary –Rapid 
 

 

 

• Temporary – Routine 
 

• Temporary - Permanent 

Estimating Quantities 

• 5 x per month/stage 
• Straw, HECP 

• RECP (Ditches, abutments, 
culverts, pond rings) 

• 5 x per year 
• Straw, RECP, HECP 

• 1x per project 



Temporary Systems 

 

• Temporary –Rapid: hydromulch, blanket, plastic  
         geotextile, riprap, aggregates 

 

• Temporary –Routine: straw, hydromulch, blanket 

 

• Temporary –Permanent: seed, fertilizer, mulch,   
         hydromulch, blanket, riprap 



Temporary Types of Erosion control 

 

Temporary-Rapid 
 Temporary-Routine 
  Temporary-Permanent 





TEP part of a 
sediment control 
staging plan  

2 

1 

3 

4 



Temporary-Rapid, site specific 

• Straw mulch, crimp anchored 

• Straw mulch hydromulch anchored 

• Hydromulch, seed, fertilizer 

• Blanket 

• Rock mulch 

• Plastic/Geotextile 



Rapid installation – last 200 LF 

• Material specific 
• RECP 

• TRMs, plastic, geotextiles 

• Rock 

• Concrete mats 

• Other transition mats 





 



 



 







Temporary-Routine 

• Areas between where the water leaves 

• Areas within 7 or 14 days, not worked in that 
portion 











Temporary-Permanent 

• No more land disturbing actions 

• Final vegetative restoration 





BMPs by EcoLocation 

Infiltration Basin 

25-141 

33-261 

35-241 

36-211 



Methods of Payment 

• Wishful thinking 

• Magic 

• Incidental 

• Lump sum 

• Unit item 

• Unit price absent of pay item 

• Force account (time and materials) 

• Supplemental agreement 

 



Engineer’s (Rough) Estimates 

Per acre, installed 
• RSM 1:   $800 

• RSM 2:   $1,200 

• RSM 3:   $3,600 

• RSM 4:   $12,000 

• RSM 5 

• Rapid Seed Mixture: $350 

• Rapid Plastic:  $5,000 

• Rapid Geotextile:  $25,000 

• Rapid Topsoil:  $2,000 

Per acre, installed 
• Cat 3 Blanket:  $7,260 

• Cat 4 RECP:   $10,890 

• HM (30% Cat3):  $2,900 

• BFM: (80% Cat3):  $6,500 

• FRM (90% Cat3):  $9,000 

• Type 1 straw:  $400 

• Type 3 Cert WF:  $1,200 

• Type 5 Wood Slash: $2,500 

• Compost blanket:  $11,000 



  



SEQ 



10 hour work day installer 
accomplishment goals 

Under ideal conditions 

• Blanket:   10,000 sq yd 

• Straw/crimp: 96,800 sq yd 

• BFM:   16,594 sq yd 

 

Under lousy conditions 

• RECP:     4,000 sq yd 

• Straw/crimp: 24,200 sq yd 

• BFM:     4,937 sq yd 

 

 

 

• RECP:      7,000 sq yd 

• Straw/Crimp: 82,280 sq yd 

• BFM:      9,874 sq yd 

Under probable conditions 



Blanket Cost History Comparison, 10 hour day 
What is the difference between a good and bad Day? 

 

 

Cost Item 
Ideal conditions 
10,000 sq yd 

Lousy conditions 
4,000 sq yd 

Cat3 WF NN Material   $ 7,500.00   $ 3,000.00  

Labor-laborer  $ 1,500.00   $ 1,500.00  

Labor-equipment operator  $ 750.00   $ 750.00  

Equipment  $ 1,500.00   $ 1,500.00  

Overhead (50%)  $ 5,625.00   $ 3,375.00  

Profit (15%)  $ 1,687.50   $ 1,012.50  

Total Work Value  $ 11,062.50   $ 8,137.50  

Bid Pay Item Value ($1.25)  $ 12,500.00   $ 5,000.00  

Difference  $ 1,437.50   $ (3,137.50) 



Why Critical Resource Identification? 



Rapid Stabilization Methods 

3 Season 

• Method 1 Mulch, disk  
  anchored 

• Method 2 Mulch, glued 

• Method 3 HSS, seed,  
  fertilizer 

• Method 4 Blanket, Seed,  
  Fertilizer 

• Method 5 Rock 

• Method SP Seed 

Winter 

• Snow mulching 

• Frozen soil blanketing 

• Rock 

 

All Season 

• Riprap 

• Geotextiles 



RS: Method 1  

• Type 1 Mulch @ 2 tons per acre (hay or straw) 

• Disc anchored 

• 0.5 to 2 acres coverage per location 





RS: Method 2 

• Type 1 Mulch @ 1.5 tons per acre  

• Type 5/6 Hydraulic Soil Stabilizer @ 750 pounds per acre 
• Wood fiber 

• Cellulose/wood fiber blends 

• 0.5 to 2 acres coverage per critical location 

 





RS: Method 3 

• Type 6 Hydraulic Soil Stabilizer @ 350 pounds per 1000 
gallons of slurry mix 

• Seed mixture 190 @ 10 pounds per 1000 gallons of slurry 
mix 

• Fertilizer 10-10-20 @ 50 pounds per 1000 gallons of slurry 
mix 

• Water @ 875 gallons per 1000 gallons of slurry mix 

• Note: 1000 gallons of slurry mix will cover 1/6 acre. 

• 0.5 to 1.5 acres coverage per critical area 
• (Seed Mix 190: red and alsike clovers, creeping alfalfa, hairy vetch, smooth 

bromegrass, perennial ryegrass, and slender wheatgrass) 

 



HECP Design 

Type Slope 

Slope 
Length 
Limits 
(ft) 

Functional 
Longevity 
(mo) 

Rate (lb/ac) 
Specified 

Compost 3:1 300 >36 3500 

Mulch 2:1 30 3 2100 

Stabilized Fiber 2:1 50 6 2500* 

Bonded fiber 1:1 75 12 3500 

Fiber Reinforced >1:1 100 18 3900 



 







RS: Method 4 

• Erosion Control Blanket Category 3 (Straw or wood fiber, 
2S)  

• Seed mixture 190 @ 2 pounds per 100 square yards 

• Fertilizer 10-10-20 @ 8 pounds per 100 square yards 

• 100 to 800 square yards coverage 







RS: Method 5 

• Rip Rap Class II 

• Geotextile Type III 

• 10 to 20 tons per location 
 





Combinations of RSM 3, 4 & 5 

• Hydromulch in conveyance channels/ditches is not 
acceptable and does not meet best engineering 
standards and practices. 



2575 Establishing Turf and Controlling Erosion 

• Winter season 
• Winter seeding (can be on snow) 

• Winter mulching (can be on snow) 

• Winter blanketing (must be on soil) 

• Hydromulch (FRM, must be on soil, timing and 
coordination essential) 

• Winter rock 

• Plastic 

• Geotextiles 







 



  









 



• First remove snow 

• Dozer work soils for routine staples, else 

• Use nails with washers 



All Season Plastic/Geotextile Sheeting Soil Cover 

121 





Special Resource Control 





TEP as Sediment control 

• Blanket/sod buffer rings, perimeter control 

• Staged, stabilized, and migrating topsoil perimeters 

• Construction exits 



Blanket Perimeter 



Horizontal Perimeter Control Blanket 





Sod (sacrificial) 



Sod really does trap sediments! 



Wood log and slash mulch  





Slash Mulch 



Exit Controls 

• Exit trackout control is both sediment control and 
erosion prevention 



Exit Detail 



Construction Exit Control Type 1: Slash Mulch 



Construction Exit Control Type 2: 
Crushed aggregate 









Nautural Nets and stitchings 



Measurement and Payment 

• See 2575 





Join the BMP Matrix 

• Dwayne Stenlund 

• 612-810-9409 

• Dwayne.Stenlund@state.mn.us 

• ftp://ftp2.dot.state.mn.us/pub/outbound/erosion/
BMP_Design_Matrix 

mailto:Dwayne.Stenlund@state.mn.us

