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Contaminant Fate & Transport

* Challenges:
—CBR can be hard to detect
—Dynamic systems, especially urban areas
—Remediation may take years

* Need: dynamic contaminant mapping during
response and recovery

v'Site characterization
v'Developing sampling plans
v'Determining waste staging areas
v'Resource allocation
v'Emergency Planning




Fate & Transport Modeling
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* Adapting US EPA’s Stormwater Management
Model (SWWMM) for modeling needs

—Public domain hydrologic & hydraulic model

—Single event or extended period stormwater
runoff quantity and quality

—Used widely in USA and globally

* Enhancements for contamination mapping:

Offsets: Depth = a Zoom Lewvel

— Open Water Analytics SWMM5 API and SWMM Graphical User Interface
https://github.com/Open

PySWMM (Python wrapper)

—2D modeling for finer spatial resolution

(PCSWMM) WaterAnalytics

pyswmm.readthedocs.org




Case Study: Portland Asbestos Fire

3-Alarm Fire at 10:00 PM Sunday May 14, 2017
PDX Fire Suppression Efforts until Monday AM




Case Study: Portland Asbestos Fire

Building materials contained asbestos

Recognized asbestos-containing ash had
spread far from site of fire

EPA provided support to Oregon
Department of Environmental Quality

FEMA's Interagency Modeling and
Atmospheric Assessment Center

(IMAAC) generated HPAC air plume
model

Demonstrated challenges of a wide-
area contamination incident
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Developing Overland Flow Model

Define model boundary

Cell shape/resolution
GIS data needed:

v'land use/land cover
v'building footprints
v'roads

v critical infrastructure

Digital elevation model

Washoff equations and
parameterization
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<EPA

Rainfall (in/hr)

Overlay IMAAC
plume

Exponential washoff
equation (must define
parameter values)

24-hr 2.4 Inch Storm
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Initial Asbestos Load
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HPAC plume deposition
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NRCS Type 1A 24-hr storm
total precipitation = 2.4 in
Kw=1.0, N\w = 1.5




Surface Contamination

Time =1 hr
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Surface Contamination

SAY WEL MN

Ave

NW 17th

time =0 hr

intensity: O in/hr

Asbestos Load
ug/m?

B >= 1000
500 - 1000
| 100 - 500
L ]10-100
B -10
B 001-3
I 0 - .001
o0

N

A

0.2 Miles




Overland Flow Contamination

Time =1 hr
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Planning for Response & Recovery
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Planning for Response & Recovery
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* Dynamic, flexible support
that can evolve over time
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Case Study — St. Louis

* Large-scale hypothetical
radiological incident resulting
from a radiological dispersal

device (RDD)

* RDD contained 2,300 curies
of cesium-137 (as cesium
chloride)

* Dispersed over
approximately 4 square miles = 2 o U Rag
via a 3,000 Ib truck bomb e h T Ll s s




Case Study — St. Louis
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Model domain larger than
initial deposition plume

Case Study — St. Louis
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Case Study — St. Louis

Post-Rainfall
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Fate & Transport Impacts

* Waste Estimation Support
Tool (WEST) is a GIS-based

Liquid Waste Volume

tool designed to assist in >olid Waste Volume
planning and preparedness Liquid Waste Mass
* Facilitates waste estimates, Solid Waste Mass

planning for staging and

: , 0.00E+00  2.00E+09  4.00E+09  6.00E+09
storage, assessing strategies

Post-rainfall Initial Deposition
Results Units Initial Deposition Post-Rainfall
Solid Waste Mass b 1.34E+08 2.11E+08
Liquid Waste Mass b 2.28E+09 4.00E+09
Solid Waste Volume ft3 1.69E+06 2.45E+06
Liquid Waste Volume gal 2.79E+08 4.84E+08




Next Steps

Constrain CBR agent washoff 26 1t tall indoo i

representation and parameterization rainfall simulator for
washoff studies

Link overland flow models to pipe
network

SenSItIVIt)’ analyses EPA Urban Watershed Facility Edison, NJ
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Questions?

Katherine Ratliff
ratliff.katherine@epa.gov

Disclaimer: The views expressed in this presentation are those of the authors and do not
necessarily reflect the views or policies of the U.S. Environmental Protection Agency.
Furthermore, any mention of trade names, products, or services does not imply an endorsement
by the U.S. Government or the U.S. Environmental Protection Agency (EPA). The EPA does not

endorse any commercial products, services, or enterprises.




