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Rethink E&SC approach, improve performance of 
existing practices, advance design standards, ensure 

proper implementation

CONSTRUCTION STORMWATER NEEDS STORMWATER RESEARCH FACILITY

STORMWATER RESEARCH FACILITY
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Meeting Center

Inlet Protection 
Demo Station

Hydroseeding
Demo Station

Stockpile 
Management

Ditch Check 
Demo Station

Silt Fence 
Installation

Floating 
Turbidity Barrier

Silt Fence & 
Slope Interrupters

Slope Drains & 
Outlet Protection

Construction 
Exit Pad

Channelized Flow 
Research 

Sediment Basin
Research 

Surface 
Skimmer Testing

Rainfall Simulator 
Research & ECBs

Sediment Barrier
Research

Researchh  ••  Testingg  ••  Trainingg 8

STORMWATER RESEARCH FACILITY

Researchh  ••  Testingg  ••  Trainingg 

Craft innovative & practical stormwater 
management solutions for the transportation sector
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Hydroseeding

Erosion Control Blankets

Stockpile Mgm’t

Vegetation Plots

Ditch Checks + Floc

Tree Protection

Sediment Basin

J-HooksInlet Protection

Rainfall Simulator

Diversion Swale

Track-out Control

Sediment Barriers

Floating Turbidity Curtain

Skimmer Testing

Rainfall Simulators

Ditch Checks

Level Spreader

Slope Drains

Silt Fence

TRM’s

Slope Interrupters 

Straw Blowing

Sodding

Floc Shed

Vegetated Buffer

Channelized Flow Demos

Floc Flume
STORMWATER RESEARCH FACILITY

au-stormwater           @StormwaterAU          Auburn Stormwater         stormwater.auburn.edu 

SEDIMENT BASINSCATCH BASIN INSERTS

SILT  FENCE GEOTEXTILES RAINFALL S IMULATORS

FLOCCULANT GUIDANCE SKIMMER TEST INGUAV INSPECTIONS

DITCH CHECKS

INLET  PROTECTION ALDOT STANDARD DRAWINGS



Excavated Sump

Stabilized Auxiliary 
Spillway

Stabilized Inflow Channel

Check Dam

Check Dam

Primary 
Outlet

Shut-off Valve
(optional)

Stabilized 
Outlet

TYPICAL SEDIMENT BASIN DESIGN

Excavated Sump

Stabilized Auxiliary Spillway

Primary Outlet 
floating surface skimmer

Stabilized Inflow Channel

Baffle

Baffle

Baffle

IOWA DOT SEDIMENT CONTROL BASIN (EC-601)
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IOWA DOT SEDIMENT CONTROL BASIN (EC-601)

Use of existing conveyance infrastructure

Increases L:W ratio of flow path

Reduced easement acquisition and right of way

Reduced cost

IOWA DOT SEDIMENT CONTROL BASIN (EC-601)

19 20



BASIN MONITORING - U.S. 30

Basin in Series
Monitored 5/15/2019-9/1/2019 

15.14” Rainfall

Single BasinBasin 2Basin 1
Inflow

Discharge

Inflow

Discharge

Inflow

Discharge

Single Basin
Monitored 9/25/2018-10/16/2018

2.91” Rainfall

Single Basin:
Avg Ratio: 1.19

B-A: +92 NTU
Basin 1:

Avg Ratio: 0.45
B-A: 215 NTU

Basin 2:
Avg Ratio: 1.45

D-C: 870 NTU

System:
Avg Ratio: 1.95

D-A: 9 NTU

A B C D
B

A

Riprap Check Dam

Earthen Dam

42.5 ft

5 ft

10 ft

BASIN DESIGN



Flow & Sediment 
Introduction

Dewatering 
Mechanism

Rock 
Check Dam

Coir 
Baffles

Upper Storage Pond
192,000 ft3

Flow & Sediment 
Introduction

TR-55 for Flow Intro

MUSLE for Soil Introduction

1,960 lbs

62.7 lbs/min

3,053 ft3

1.7 ft3/s

30 min. duration

Iowa Soil Delivery

FOREBAY

SURFACE SKIMMER

F REBAYOFFLOWW BAFFLES

SS RFACEUR E SSS MMERKILLINING



L1-A / L1-BL2-A / L2-BL3-A / L3-BS1: Unlined 
Basin

L1-A / L1-BL2-A / L2-BL3-A / L3-BS2: Geotextile 
Lined Basin

L1-A / L1-BL2-A / L2-BL3-A / L3-BS3: Geotextile 
Lined Basin

L1-A / L1-BL2-A / L2-BL3-A / L3-BS4: Surface 
Skimmer

L1-A / L1-BL2-A / L2-BL3-A / L3-BS5: Porous 
Baffles

L1-A / L1-BL2-A / L2-BL3-A / L3-BS6: Forebay

L1-A / L1-BL2-A / L2-BL3-A / L3-BS7: MFE-I

L1-A / L1-BL2-A / L2-BL3-A / L3-BS8: MFE-I 
+ Flocculant

48 total tests

EXPERIMENTAL EVALUATIONS

1-A 1-B30 minRun 1 30 minRun 2 48 hrsDewatering4.5 hrsDewatering

2-A 2-B 3-A 3-B30 minRun 3 30 minRun 4 48 hrsDewatering4.5 hrsDewatering
30 minRun 5 30 minRun 6 48 hrsDewatering4.5 hrsDewatering

Alabama soil
Iowa soil

EXPERIMENTAL TESTING REGIMEN SEDIMENT BASIN SETUP

Bay 1 Bay 2 Bay 3 Bay 4

Dewatering Mechanism

In-Channel Basin

Flow Transition Area

COMBINED COMPARISON - SEDIMENTATION Dewatering

Geotextile Lining

Forebay

MFE-I



COMBINED COMPARISON - SEDIMENTATION GRAIN SIZE CAPTURE W/ DISPERSANT

Decreased D50 by 51% when flocculant was applied

TURBIDITY REDUCTION

MFE-I MFE-I + FLOCCULANT

Facilitate coagulation and flocculation
Increases sedimentation rate
Decreases detention time

39

Flocculants



FLOCCULANTS ARE SOIL SPECIFIC SOILS VARY ACROSS A SINGLE PROJECT

CURRENT RESEARCH: FLOCCULANT GUIDANCE
Develop best practices for use 

design-based guidance 
provide more effective and 
responsible use on job sites

Performance of market-available 
products and practices
Determine optimum dosage 
requirements and delivery 
mechanisms 

RESEARCH GOAL: DEVELOP GUIDANCE

Optimum 
Dosage?

Maintenance 
Frequency? 

Longevity?

Residuals?

Soil Analysis?

Application 
Intervals?

Application 
Technique?

Product 
Selection?

Flocculant 
Type?



DITCH CHECK - POWDER DITCH CHECK - SOCK

SLOPE DRAINSEDIMENT BASIN
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DO CURRENT TECHNIQUES WORK? WHAT ARE OTHER STATE DOTS DOING?

39% of DOTs use 
flocculants

Main concern: 
unknown risks 
posed to 
receiving waters

STATES DO NOT HAVE GUIDANCE…

55%
MANUFACTURER GUIDANCE

8%
OTHER

7 DOTs rely on 
manufacturer 
guidance for dosage 
and application rates

3 DOTs do not use 
any guidance for 
dosage and 
application rates

2 DOTs have their own 
standard guidance 
for dosage and 
application rates

1 DOT has 
toxicology limits

EXPERIMENTAL APPROACH 

1 – Match Tests

2 – Dosage Tests

3 – Residual Tests

Which products / flocculant types work with which soils?

What is the optimal flocculant dosage?

How can we measure concentrations being discharged?

Experiment Research Question
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Dosage 0 mg/L 10 mg/L 20 mg/L 40 mg/L 50 mg/L 100 mg/L

72.6 98.8 97.6 97.3 97.0 96.4

0.05 0.04 0.10 0.10 0.07 0.09

Color Light yellow Clear Clear Clear Clear Clear

Size Floc N/A 0.75-1.0 0.75-1.0 1.0-1.5 1.0-1.5 1.0-1.5

Bibb CmA
PRODUCT A

DOSAGE TEST – SUPERNATANT

y = 0.0001x2 + 0.2572x - 14.903
R² = 0.98
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Product: B1

y = 0.0147x - 0.1385
R² = 0.9983

y = 0.0201x - 0.1607
R² = 0.9986

y = 0.0223x - 0.0582
R² = 0.9992

y = 0.0265x + 0.0206
R² = 0.9976

y = 0.0331x - 0.1267
R² = 0.9992y = 0.0622x - 0.5252

R² = 0.9918
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Control

1.8 mg/L

9 mg/L

18 mg/L

36 mg/L

54 mg/L

3 - RESIDUAL TESTING METHOD – SETTLING VELOCITY

Dosage target: 50 mg/L

Residual: 35 mg/L

Residual of application dosage: 70%
y = 0.0147x x - 0.1385

R² = 0.9983.

= 0.0201x = 0 0201xx - 0.16070 1607
R² = 0.9986.

- 0.05822
9992

700 800 900 1,000

Control

1.8 mg/L

9 mg/L

18 mg/L

36 mg/L

54 mg/L

Ongoing TestingLARGE SCALE DOSAGE TESTING Ongoing TestingFLOCCULANT INJECTION SYSTEM



Features
4:1 and 3:1 Slopes
Benchmark soils for ALDOT sites
Two sets of portable sprinklers

Objectives
Design and construct 12 simulators
Observe various rainfall 
distributions and erosion patterns
Develop erosion control techniques

TOPSOIL PLACED & TRACKED PRIOR TO EROSION CONTROLS

Photo: B. Fagan

Topsoil Required Topsoil Required 
Based Upon ALDOT Specs. Based Upon ALDOT Specs. 

Prior to Applying Mulch

ASTM and NTPEP Requires ASTM and NTPEP Requires
Testing with No TopsoilTesting with No Topsoil

or Organic Material

Varying configurations: slope, soil type, topsoil
Develop design-based guidance on practice selection

CURRENT RESEARCH: RAINFALL SIMULATION



A 50 ft buffer is required between construction activity and WOTUS. If 

infeasible, then BMPs must achieve equivalent stormwater treatment to a 50 

ft buffer.

50 FT BUFFER REQUIREMENT – NDEE & U.S. EPA

Option 1: 50 ft buffer 

Option 2: >50 ft buffer + additional 
E&SCs 

Together achieves sediment load 
reduction of a 50 ft buffer

Option 3: E&SCs that achieve sediment 
load reduction equivalent of a 50 ft 
buffer

Flow and sediment 
introduction rate calculated 
based on common conditions 
observed on NDOT 
construction sites

Modified ASTM D7351-13 
Testing Apparatus

LARGE-SCALE TESTING METHODOLOGY IMPOUNDMENT VS. FILTRATION



Notice of Termination relives 
ALDOT of I&M Obligations

Construction General Permit Requires Regular 
Inspection and Maintenance of E&SC Practices 

FINAL STABILIZATION

100% of soil surface uniformly 
covered in permanent vegetation 

with density of 85% or greater 

KEY CHALLENGES

Vegetative establishment currently 
determined using visual assessments

There is a need to better document vegetative 
establishment, species coverage and density  

ALDOT UAS FLIGHTS

Pre-construction flight
6 week intervals during 
construction
Post-construction flight

3D model captured at 
1,000 ft intervals 
throughout corridor
Drone deploy software



RESEARCH OBJECTIVE
Develop methodology using 
UASs that ALDOT inspectors can 
use to determine and document 
vegetative establishment on 
constructions sites

Verify stabilization and 
vegetation requirements have 
been met prior to suspension of 
permit coverage

SPECIES SELECTION

BERMUDA BAHIA BROWN TOP MILLET FESCUE

ALDOT MIXBAHIA/MILLET ANNUAL RYEGRASS

SPECIES SELECTION

NATIVE MIX WEEPING LOVEGRASS LESPEDEZA

COGONGRASSCRABGRASS JOHNSONGRASS



TEST PLOT CONSTRUCTION TEST PLOT CONSTRUCTION

TEST PLOT CONSTRUCTION

25%50%

75% 100%

Bermuda Bahia Millet Fescue (Sep. 1) Bahia/Millet Blend

Annual Ryegrass 
(Sep. 1)

ALDOT Zone 2 
Infrequent Mowing

25%50%

100%75%

25%50%

100%75%

25%50%

100%75%

25%50%

100%75%

25%50%

100%75%

25%50%

100%75%

25%50%

100%75%

25%50%

100%75%

25%50%

100%75%

Weeping Lovegrass LespedezaNative Mix
w/ Millet

A B EC

F G H I J

D16
 ft

16 ft

NORTH

TEST PLOT CONSTRUCTION



ALDOT ROADSIDE MIX

TASK 3: DEVELOP UAS INSPECTION METHODS

Headwall Nano Hyperspec
400-1000 nm Spectral range

272 spectral bands 
640 spatial bands

Sentera 6X Multispectral Sensor
5X 3.2MP Monochrome Global Shutter 
1X 20MP RGB Electronic Rolling ShutterDJI Matrice 600 Pro

Flights at 60 ft AGL



TASK 3: DEVELOP UAS INSPECTION METHODS

Skydio2 Autonomous Drone

Flights at 10 ft AGL

12.3 MP CMOS sensor

Used for close-up 
imaging 

VEGETATIVE ESTABLISHMENT INSPECTIONS

AERIAL RGB IMAGES TAKEN BY 6X MULTISPECTRAL

RED GREEN BLUE NIR RED EDGE

Grid layout for the Multispectral imagesGGrGriGriGriGrGGriGrriGrGriGriGriGriGrGGriGririririGrGriGrGrGriGGriGrGGGGGGrGrGriGriGGGGGGGrGGGrGriGriGGGrGriGriGGrGrGGGrGririrrrririGriGGGriGrirGrGGGrrrriGGrrGriGGrGGriiGGriGriGGrGGGr ddd ld ld ld ld ld ldd ld ld ld ld lldd d llddd d d ldd d dd ld ld lddddd d lddddd dddddddddddd d ddddddddddddddddd ddd ldd ayoayoayoayaaayyayayayayoayoyoyoayoayoayooyoyoayoayayayyyyoyooyoyoaayyyayoayoayyyayoyooyooooayyyoyooooayoayyooyooooaayayyoyoyoyooyoooyoyoooyooyoooayoyoyoyaayoyoyoyoyyyyyyyyyyyy ututututut ut utut ut utututututtuttututttt uuuut uuuuutuuuttuut tutuuuuutuutuuuuttuuuut fofofoffofofofofoooororoororrrrfoffoororffooorfoorrfororrrffoooorrfforororrfoffooooorrrrfooorfoffooorrorfooorrfforfffforforforffooooorororrrrfooooor thththththtthhththhthththththhhthhthhhhththththththhhhhhtthttttthtthtttttthtthttthhhthhthhtthhhttttthee e Me Me MMe Me Me Me Me MMe MMMMe Mee Me Me Me Me Me MMe Me Me Me Mee MMe MMe Me Meee Me Me e Me Me Me Me MMMMe MMMe Me Me MMeeee Me Me Me Me MMMMMMMe Me Me Me Me MMMMeee Me MMMMMMMe MMMMee MMe MMMe MMe MMMMMe MMe MMMe Me Me MMeee Me MMultltltulululultulullultultultltululultultulultuluululultltttltlttulultttu ttttttltulltttttttttu ttulltttullllttttllttttulllttttuuulttttttttuultttttispispispspispspspispispspspspspspspispispispispispspspspspispispispspspispispispisppspispispisspispispsspsppsppspispspssppspissspsspppppssssspsppispssspiiissppssppisppispsppi ppppppectectectectectectectectectctecectectectctectectctectectectctectctececttececteeectctttttttecectecttecectttteectecccctteeecteeectecttttctcteectectcttctectecttcteeccttecteecteectcccccctectccttralrarralraralalalallralralralralrarallrraalralalrrralralalralralalraraalrrraalrrralalalalrarrralraaalrallralraralrarraalr lrraaalllr laallaa imiimiimimmmmmmmmimimimimimmmmimmmimmimimmmmmimiiimmmimmimimiiimiimimiiiimiiiimiimiimmmmmimmmmmmmmaaageageageaggegagegeggegeageageaageageageggegeaaageggeggegeegeaaaggegegeaaaaaaagegegegggeeaggeeeaaggeeaageeeeaaaaaaageagegeeageaageaaaaaaaaagggaagggeeggggggg sssssssssssssssssssssssssssssssssssssssssssssssGRID LAYOUT FOR MULTISPECTRAL SENSOR



NDVI Map NDVI MAPPING Tile extraction TILE EXTRACTION

Automated correction 
of orientation for all 

images

Density calculation 
based on NDVI values

Density from ground 
images

Density from aerial 
images (NDVI)

Merged data



45% COVER
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Provide proper documentation of vegetative establishment

EXPECTED OUTCOMES & BENEFITS

Reduce I&M costs and permit liability

Reduce CGP 
coverage 
duration

Minimize 
vegetation 

maintenance 

Resolve 
disputes with 

seeding 
contractors

Early 
detection of 
problematic 

areas

Ensure 
proper 

vegetative 
species



EVALUATE SMALL-SCALE SEDIMENT BASIN CONFIGURATIONS

Min. 12 in. 
Sand

10 – 18 in. Sandy 
Topsoil

Washed No. 
57 Stone w/ 
Geotextile

Rolled Solid 
Sod

INFILTRATION SWALES
Engineered system that promotes 

groundwater infiltration and 
reduces surface runoff

Material limitations
Infiltration rates
Flow rates
Degradation
Maintenance requirements

ALDOT Standard Design
Conduct third-party, independent, performance-based testing to evaluate 

manufactured devices/practices

PRODUCT EVALUATION



TRAINING & OUTREACH

SAVE THE DATE!

Hands-on Installer Training: May 16-17, 2022
Field Day: May 18, 2022

105

BRANDING & MARKETINGARKETING



QQUESTIONSNS?MICHAEL A. PEREZ, PH.D., P.E., CPESC

(334) 844-6267 | MIKE.PEREZ@AUBURN.EDU

AUBURN UNIVERSITY
STORMWATER RESEARCH FACILITY

STORMWATER.AUBURN.EDU


