Introduction to CEE

» New BS »:ff‘f‘:-_,__ n
> 16 NSF CAREEF







Risk Management of Infrastructure Portfolios

Critical Zone
Monitoring

K
C it

:
(D

g Ecohydraulics and Modeling nm - global scale
Ecomorphodynamics

Laboratory

Molecular Biology

~_Engineer . “Harness Microbial Power <~ Engineer
microorganisms . enzymes

1 _ Microbes

Production of ’ {/;”
Renewable Biofuels ‘ %

Waste-to-Value Public Health

Groundwater contamination from a waste disposal site

Recharge area

Wastewater |
Treatment

Water Reclamation
and Reuse

"™ Recelving
_Watershéd

E Civil & Environmental Engineering




Urban Flooding Challenges = 1 i MODELING
. = - - CHICAGO’S

The Chicago Underground Model s e ¥ HEE, ~~  TUNNEL AND
MODEL (IUHM) l RESERVOIR

wcsoss PLAN (TARP)

Sanitary/Dry Weather

DIRECT RUNOFF i ? i SYST E M
HYDROGRAPH FROM IUHM

MODEL BECONES INPUT TO

INTERCEPTOR MODEL = Combined Sewer System

INTERCEPTOR / INTERCEPTOR MODELTO
HYDRAULIC MODEL / TREATHENT PLANT .
(SWMM) ]

OUTFLOW HYDROGRAPH
FROM INTERCEPTOR MODEL
BECONES INFLOW
HYDROGRAPH FOR TARP
HYDRAULIC MODEL
- DIFECT OUTFLOW FROM
- ICAP/ITM TO TARP TUNNELS
TARP HYDRAULIC
MODEL (ICAP/ITM)

ANY FLOW IN EXCESS OF
CAACITY OF TARP SYSTEM Combined Sewer
WILL BECOME A COMBINED Outfall
SEWER OVERFLOW INTOA
NOT TO SCALE
. NEARBY WATERWAY . Created by Joshua Cantone

E Civil & Environmental Engineering Marcelo H. Garcia



Environmental Fluid Mechanics

Flow-biota interactions.
Sediment dynamics & Transport of organisms and plastic =~ Assessment of nature-based features

gas transfer debris in rivers and coastal areas for coastal protection
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Environmental Genomics
Whole genome sequencing to reveal environmental source of antibiotic resistant pathogen
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Bacteria’s origin was traced to the
il many small local rivers and streams in

"‘x# the area — meaning that Salmonella
enterica is already established in the
natural environment aided by warmer
temperatures.
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https://earthobservatory.nasa.gov/images/92786/a-broad-view-of-flooding-in-the-carolinas

Environmental Synthetic and Engineering biocatalysts
Molecular Biology for degrading emerging contaminants

Engineer biomaterials for P recovery
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Long Range Impacts of Amazon Deforestation
F"""" on the Diurnal Cycle of Rainfal in the Andes
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Deforestation in the Andes Foothills
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Andes Atlantic Ocean
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Thank you!
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