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Stormwater Community of Practice

Stormwater Practitioner’s Handbook
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Polling Questions

Today’s Speakers/Topics

ERIC STRECKER, P.E., Principal, Geosyntec Consultants, Portland Oregon
BMP Selection and Design Steps and NCHRP Research Manuals

LE NGUYEN, P.E., Hydraulics Engineer, Washington State Department of
Transportation

Washington State DOTs Approach to Meeting Specific Pollutant
Requirements

MICHAEL BARRETT, Ph.D., Research Associate Professor, University of Texas

Porous Pavement Overlays and Their Potential for Addressing Highway
Pollutants

PETER MATTEJAT, P.E., NPDES Coordinator, Maryland Transportation Authority
Asset Management — Keeping Track of BMPs to Ensure Their Effectiveness
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Regulatory Drivers

Emerging Stormwater Issues

URBAN STORMWATER
MANAGEMENT IN
THE UNITED STATES

Comwittee on Reducing Stormmvater
ey =g to Water Polls

WWater Science and Technology Rocrd
Drviston on Earth and Life Studtes
NATTONAL RESEARCIH COUNCIL oF Tt
NATIONAL ACADENGES

THE NATIONAL ACADEMILS PRISS
Washingea DC.
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Emerging Stormwater Issues (cont.)

=H| Integrated System
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Consistency

System Condition
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Unique Operational Conditions
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National DOT Effort with EPA
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What could be an ideal TS4?
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Post Construction BMP Selection - Runoff
Management to Meet Quantitative Pollution Limits

The Need
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Research Guidance on BMP Selection and Design
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Environmental Impact of Construction
and Repair Materials on Surface and
Ground Waters
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Environmental Impact of Construction and Repair
Materials-on-Surface and Ground Waters
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Recycled Materials -Use in Highway Construction
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Research Questions
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General Conclusions

Development of BMP Evaluation
Methodologies for Highway Applications
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Overall Goal

Consider Fundamental Process
Categories (FPCs)
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Alternative 1 — Address Trash/debris, TSS,
dCu, Volume/Flow

BaP 4

Extendedt Detreitiot
Secondary Sedmentation

Peak Attenuation u
Sate Constraints Ao

Unit Processes

BMP 2
Volume Reduction
r. - Peak antenuation

. Filtration
,U_E Adsorption
N : Uptake

How duration

NCHRP 25-31 (Completed in 2012)
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Ultra Urban Highway Retrofits
- Very difficult

Guidance Document Organization

Highway Runoff
and Receiving
Characterization

Retrofit Drivers

and Practices A
Retrofitting

Guidance
BMP Options
Case Studies

Evaluating

Effectiveness Sizing and Design

BMP

Maintenance Retrofit Costs
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NCHRP Project 25-32 (complete 12/12)

Initiating NCHRP Efforts
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The Future:
Making-Green “Work Harder”

Research Objectives
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Distributed Real Time Controls -OptiRTC Platform

cLoup ]
Invamet Weather Foracast
Raintal Radar /
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Other Feld Senscn

Data Logging and

Coftlular Telermwtry Solutions

REMOTE DEVICES
Deaitoos
Smiert Phones
Tatdots

Current DTRC/High Performance Infrastructure
Pilot and Project Types

Collaboration. Innovation. Results.
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Pilot Technology:
Contrelled-Under Drain Bioretention

St. Joseph RTC Wetland Forebay

6/7/12
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RTC Outlet Control Structure

Distributed RTC Findings to Date
_ g .

* Distributed Smart Real Time Controllers are being
demonstrated to make green infrastructure “work
harder”

— significantly more wet weather volume control for CSOs

— ability to maximize treatment and infiltration

* Very cost-effective flood control facility retrofit
option — create water quality volume within flood
control volume and maintain flood control

Federal Highway
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Summary

Post Construction BMP Selection - Runoff
Management.to.Meet Quantitative Pollution Limits
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WSDOT Issues

Environmental Requirements in WA

29



The Challenges

Urban Setting

Limited ROW precluded
use of large stormwater
treatment facilities

Nearby Renton Airport
limited types of facilities

* Superelevated
Curves

* Exsting Storm
Drain Systems

= Existing Walls

» Steep Slopes

6/7/12
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Design Challenges

How WSDOT Overcomes the Challenges and
Meets-the-Environmental Requirements
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SR 303 — Manette Bridge Replacement
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SR 303 — Manette Bridge Replacement
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SR 303 — Manette Bridge Replacement
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Infiltration Gallery Plan View

1-405 Master Plan

Regional Consensus
* EIS & Record of Decision. 2002

Roadways
* 2 new lanes in each direction
o Local antaosl improvemeants

Envi tal Enh nts

T, & T Aation Chaol

P

* Bus Rapid Transit system
* 8 new transit centers added
* 50% transit senvice Incranse

HOV direct access ramps and fiyer stops

Potential managed lanes system
5000 new Park & Ride spaces
1700 naw vanpocis

6/7/12
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Standard vs. Modified Media Filter Design (MFD)
BMP Opportunities

* Replaces Grass Shoulders « Small Footpnnt

« Accepiable Design up to 4:1 * Ideal for piped collection
Slopes systems

« ideal for Widening and * Minimal hydraulic drop
Retrofits recuired

* Variable dimensions to fit
site

Stormwater
Treatment BMP
Network

* Each color represents a
treatment facility and
associated capture area

* 8 MFDs

* 7 MMFDs
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MMFD How Does It Work?

= Influent Flow Diversion

* Level Flow Spreader - Weirs
* Grading Details

* Underdrain Collection System
* Maintenance Access
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MMED Installation with Monitoring Equipment

1-405 - |-5 to SR 169 Stage 2 Widening
Renton, WA

38



6/7/12

Construction Photos / Flow Spreader Installation

* Recycled Plastic
Posts and Weirs

+ V-Notch Weir Plates

Flow Spreader Must be Flat.
=Easier-Said Than Done
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Construction Photos

Gravel
backfill for
Trench

Compost for
Filter Strip

«  Final verification testing with
Builder and WSDOT representatives
+  Piped-in water to simulate design
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Looking Beautiful

MMFD Completed Installation

Cost and Maintenance Considerations?
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Lessons Learned

Contact Information
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Post Construction BMP Selection - Runoff
Management to Meet Quantitative Pollution Limits

Permeable Friction Course
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PFC Composition

Permeable Friction Course

TEe

R

Bituminous
Binder

Conventional Asphalt

Coarse .
Aggregate Fine

Aggregate

Acknowledged Safety and Noise Benefits
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Splash and Spray
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TSS Temporal Trend
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Water Quality at TX1

. Conventional Reduction
TSS 118 8.8 92

0.016

Total P 0.13 0.07 48 0.047
Total Copper 27 13 50 0.010

D. Copper 6 10 -77 0.045
Total Lead 13 1 91 0.025
Total Zinc 29 83 0.002
Dissolved Zinc 47 22 0.139
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Paired Samples — TX2

 PFC

B Conventional

TSS (mg/L)

3/26/2007
5/3/2007
5/16/2007
5/24/2007
6/4/2007
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4/25/2007
4/30/2007
7/20/2007
10/22/2007
11/26/2007
12/12/2007
3/18/2008
4/18/2008

Water Quality at TX2

. Conventional Reduction
TSS 148 18 38

<0.000
Total P 0.15 0.05 63 0.006
Total Copper 30 13 57 <0.000
D. Copper 6.3 9.0 -44 0.015

Total Lead 11 1.3 88 <0.000
Total Zinc 21 84 <0.000

Dissolved Zinc 18 11 0.043

48



6/7/12

Comparison of TX, NC, CA Data

TXDOT HMA TXDOT PFC NCDOT PFC Caltrans OGFC

Grouped OGFC vs. Austin Sand Filters

Constituent value OGFC | OGFC Filter Filter
P Mean Median Mean Median

TSS (mg/L) 0.202 6.666 - 5.557
Total P (mg/L) <0.001 0.057 - 0.159
Nitrogen (mg/L) <0.001 0.827 - 2.010
Total Cu (uglL) 0.020 6.469 - 8.551
Dissolved Cu (uglL) <0.001 4.108 - 6.801
Total Pb (ug/L) - - -
Dissolved Pb (ug/L) - - -
Total Zn (ugl/L)
Dissolved Zn (ug/L)
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Water Quality Benefits

o TX1 0 NC1
© TX2 © NC2
A TX3 & NC3

© NC4

Source of Water Quality Benefits
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Ongoing Research

Permeable Friction Summary
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Common Questions

More Info At:

52



6/7/12

Post Construction BMP Selection - Runoff
Management.to-Meet Quantitative Pollution Limits

Overview of Asset Management
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Inventory

Inventory
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Inventory
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Inventory
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Condition Evaluation

Condition Evaluation
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Remediation
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Remediation
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Tracking

Work Remedial II
Orders Actions etc.
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Tracking
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Questions and Answers

Concluding Remarks
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