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STORMWATER MANAGEMENT

…Stormwater is the only pollutant 
source that is actually getting 
worse.

Deborah Nagle
Director, Water Permits Division                        
U.S. Environmental Protection Agency
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EROSION & SEDIMENT CONTROL FIELD MONITORING
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 Evaluate in-field 
performance of standard 
practices

 Recommend design & 
installation improvements

 Field evaluate modified 
practices

EROSION & SEDIMENT CONTROL FIELD MONITORING
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TEMPORARY SEDIMENT CONTROL BASIN MONITORING
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TEMPORARY SEDIMENT CONTROL BASIN DATA - TURBIDITY
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TEMPORARY SEDIMENT CONTROL BASIN DATA - TURBIDITY
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AUCKLAND, NZ



NEW ZEALAND FLOC SHED













ACTIVE MONITORING



AUCKLAND SEDIMENT BASIN



 Inlet armoring 

 Geotextile underlay

 Upstream check dam

 Baffles

 Skimmer

 Flocculent

POTENTIAL SEDIMENT BASIN MODIFICATIONS



TEMPORARY SEDIMENT CONTROL BASIN (EC-601) - MODIFIED



TEMPORARY SEDIMENT CONTROL BASIN (EC-601) - MODIFIED

SURFACE SKIMMER
COIR BAFFLE

GEOTEXTILE

DEWATERING OUTLET-
1% MIN GRADE

EROSION STONE
8” DEPTH
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4’ MIN

18”FREE BOARD

FOREBAY WITH DITCH CHECK

DISTANCE “L”

L/4L/4

SKIMMER REST
6”-8”

COMPACT AND 
GRADE BASIN

NOTE: SKIMMER AND OUTLET PIPE TO BE DESIGNED TO MATCH BASIN VOLUME AND DEWATERING

SEE EC-302 FOR DITCH 
CHECK INSTALLATION

SEE EC-601 FOR OVERFLOW 
BERM INSTALLATION

EARTH MATERIAL EXCAVATED 
TO CONSTRUCT BERM



4’0 STEEL T-POST

MAX 4’

SECURE FABRIC 
TO WIRE MESH

ELEVATION “B”

DISTANCE “X”

NOTE
ELEVATION B (HEIGHT OF COIR BAFFLE) SHOULD HIGHER THAN THE 

CREST ELEVATION OF THE AUXILLARY SPILLWAY

SECURE BAFFLE TO BASIN BOTTOM

ANCHOR AS 
NECESSARY 

COIR BAFFLE

2
4
”
 
M
I
N

3
’
 
M
I
N

NOTE
BAFFLES SHOULD BE MADE UP OF TWO LAYERS OF 700 - 900 g/𝑚ଶ

COIR EROSION BLANKET

TEMPORARY SEDIMENT CONTROL BASIN (EC-601) - MODIFIED



SILT FENCE



SILT FENCE, PERIMETER CONTROL (EC-201)- STANDARD
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SILT FENCE, PERIMETER CONTROL (EC-201) - STANDARD



STANDARD ALDOT INSTALLATION

32 in. Min.



VIDEO
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TRENCHED AND COMPACTED 
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SILT FENCE, PERIMETER CONTROL (EC-201) - MODIFIED

USE C-RING TO TIE GEOTEXTILE TO 
REINFORCEMENT 1’ 0.C.

DISCONTINUE REINFORCEMENT 
AT GROUND LINE

TIE REINFORCEMENT TO TOP, 
MIDDLE, BOTTOM OF T-POST
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SILT FENCE, PERIMETER CONTROL (EC-201) - MODIFIED
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SILT FENCE, PERIMETER CONTROL (EC-201) - MODIFIED
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EROSION & SEDIMENT CONTROL LABORATORY TESTING

 Field and lab 
evaluation of 
standard NDOT 
E&SC practices
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Small barrier | dam constructed in a swale subjected to concentrated flow
Purpose: impound water by flattening the gradient of flow and slowing velocity  

Check Dams



WATTLE CHECK DAMS



NDOT WATTLES

Excelsior (Type-2)

Straw (Type-1) Straw (Type-1)

Wood Chips (Type 2)



NDOT WATTLES

Miscanthus Fiber

Standard Coir (Type-3) 

GeoHay (Type-4)

Premium Coir (Type-3) 



WATTLES FILL MATERIAL



ISU AG & BIOSYSTEMS ENGINEERING FLUME

 38 ft. long with a 4 ft. wide x 2 ft. height cross 
section

 Adjustable slope from 0 to 5%
 Max flow of 8.8 cfs



Wattle Installation

CS‐1
CS‐2

CS‐3
CS‐4

CS‐5
CS‐6

CS‐7
CS‐8

CS‐9

ISU AG & BIOSYSTEMS ENGINEERING FLUME



WATTLE INSTALLATION



Flow

WATTLE INSTALLATION



TESTING REGIME

I-1

I-2

I-3

3.00%

4.25%

5.00%

0.25 ft3/s 0.75 ft3/s 2.00 ft3/s1.25 ft3/s

0.25 ft3/s 0.75 ft3/s 2.00 ft3/s1.25 ft3/s

0.25 ft3/s 0.75 ft3/s 2.00 ft3/s1.25 ft3/s

3.00%

4.25%

5.00%

0.25 ft3/s 0.75 ft3/s 2.00 ft3/s1.25 ft3/s

0.25 ft3/s 0.75 ft3/s 2.00 ft3/s1.25 ft3/s

0.25 ft3/s 0.75 ft3/s 2.00 ft3/s1.25 ft3/s

3.00%

4.25%

5.00%

0.25 ft3/s 0.75 ft3/s 2.00 ft3/s1.25 ft3/s

0.25 ft3/s 0.75 ft3/s 2.00 ft3/s1.25 ft3/s

0.25 ft3/s 0.75 ft3/s 2.00 ft3/s1.25 ft3/s

Wattle

Note: 36 tests per device

SLOPE FLOW RATE
INSTALLATION



EXCELSIOR



MISCANTHUS



MiscanthusWood Chips GeoHay

Excelsior Straw w/ Netting Straw w/ Sock

0.32 ft
0.58 ft 0.59 ft

0.82 ft0.71 ft0.68 ft

12” WATTLE TESTING (0.25CFS @ 5.00%)
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PERFORMANCE ANALYSIS



L1

H1

H2

Subcritical Flow

L2

TYPICAL WATTLE DESIGN VS WATTLE FUNCTIONALITY
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EVALUATION METHODOLOGY
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STRAW - NET



STRAW - SOCK
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WOOD CHIPS
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PERFORMANCE ANALYSIS



y = 0.8962x + 0.3633
R² = 0.9975
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NEXT PHASE: RAINFALL SIMULATOR
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ROCK CHECK 
DAM

SILT FENCE

SILT FENCE 
CHECK DAM

SEDIMENT BASIN

OUTLET STRUCTURE
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M. Perez
Construction

L. Liu
GRA - Ph.D.

ELECTROCOAGULATION & LAMELLA SETTLERS
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IOWA NUTRIENT 
RESEARCH CENTER
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$97k

GROUNDWATER MECHANICS OF SATURATED BUFFERS
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$150k

GEOTECHNICAL STABILITY OF SATURATED BUFFERS
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CONCRETE GRINDING RESIDUE
 1,000,000 gallons of slurry 

produced/year/state
 Challenge: Current disposal 

methods costly & eco-unfriendly
 Solution: Recycle as soil 

amendment & shoulder stabilizer
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ENVIRONMENTAL FIELD EVALUATION OF  POTASSIUM ACETATE
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ENVIRONMENTAL FIELD EVALUATION OF  POTASSIUM ACETATE

L. Liu
GRA - Ph.D.

 KAc might be environmentally 
friendlier than NaCl
 Track degradation
 Determine toxicity to aquatic flora 

and fauna



UNIFIED SIZING FOR GREEN INFRASTRUCTURE
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UNIFIED SIZING FOR GREEN INFRASTRUCTURE
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 Recent changes to local stormwater 
ordinance
 Determine effectiveness in reducing 

water quantity (volume & peak flows)
 Parallel treatment of two subdivisions



BIORETENTION PERFORMANCE
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URBAN SOIL QUALITY RESTORATION
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URBAN SOIL QUALITY RESTORATION
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 Soil as a cost-effective 
BMP
 Increase infiltration 

capacity, reduce runoff
 Capture pollutants 
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