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Why are we studying this?

(1) Stormwater transports contaminants of
emerging concern (CECs) to surface water
bodies.

(2) Many contaminants that do not sorb to particles
can be transported long distances.

(3) Sunlight-driven transformation

processes are important in

controlling CEC fate.

Can we design a treatment pond that takes advantage
of sunlight-driven transformation processes to lower
downstream loads of CECs?

What are sunlight-driven
lransformation processes?

Physical and chemical processes that occur when
sunlight interacts with dissolved constituents in
natural and engineered water bodies. They are
broadly classified as direct and indirect
processes.

Indirect process: a target
contaminant reacts with
reactive species that form
naturally in water when sunlight
Interacts with dissolved
constituents.
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Reactive species include
hydrogen peroxide,
radicals, and excited-
state species.

Dissolved organic matter (or DOM) Is a major
water constituent that controls the rate and
efficiencies of direct and indirect processes:

(1) Indirect processes, DOM acts as a screen,
nlocking light from reaching CECs;
(2) In indirect processes, DOM

acts as a sensitizer,
forming reactive
species that can
transform CECs.

The excited state of DOM
(T*) is an especially important
reactive species because it
reacts with CECs and forms
other reactive species.

It is a heterogeneous mixture of organic material that
originates from living cells (e.g., exudates) or the
degradation of plant and microbial cells. Its composition
can change depending on /and cover and other

environmental parameters.
There are several ways to
characterize DOM. Each

method gives different
information.

CECs are defined here as trace
organic contaminants, such as

pesticides, pharmaceuticals,
and endocrine disruptors.
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Because DOM controls
sunlight-driven
transformation processes of
CECs, we characterized 3
important variables of the
stormwater DOM.

What we measured:

(1) R, = the rate at which DOM
absorbs sunlight.

(2) [T*]s = the steady-state
concentration of the reactive
species, T* (just like water
flowing into and out of a tank).

(3) O = the efficiency with which
the reactive species, T*, Is
formed.

study design:

Colors indicate primary
land cover:
Red = High Development
Pink = Low Development
Orange = Dev. & Veg. Mix
Yellow = Crop & Veg. Mix
Green = Vegetated
Blue = Open Water 2.

We partnered with
CRWD, MCWD,
RWMWD, RCWD,
PLSLWD, and WCD to
collect 185 stormwater
samples.
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production (®,)
increases with E2/E3, a
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(2) Watersheds with highly vegetated 9 Design parameters 3 N N~

land cover will also have relatively
high R,. This will slow down rates
of direct transformation processes.

could be paired with
daylighting projects or

new development
detention ponds.

Plainview of a hypothetical contactor-type
reactor that optimizes sunlight exposure.
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