BARKING UP WRONG TREE?

EVALUATING EXPOSURE RISK
T0 TRACE ORGANIC CHEMICALS
IN BIOSOLIDS

Due to widespread
use of TOrCs in
manufacturing of
personal care and
consumer products,
research finds that
the greatest human
exposure is in the
household
environment and
not via land
application of
biosolids.
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S a result of our modern
lifestyle and widespread
use of organic chemicals in
personal care and con-
sumer products (PCCPs),
large amounts of chemical
residues from industries
and homes are being continuously re-
leased into the wastewater stream,
some of which may find their way into
the environment. Unlike heavy metals,
sources of trace organic chemicals

(TOrCs), especially
from manufactur-
ing and use of PC-
CPs, in the wastew-
ater stream are
diverse, and source
control programs
that proved effec-
tive for heavy met-
als are futile in re-
ducing the levels of
TOrCs reaching a wastewater treat-
ment plant (WTTP). Although most
TOrCs that reach the WI'TPs are de-
stroyed through wastewater treatment
and sludge processing, some recalci-
trant TOrCs and their metabolites may
pass through the treatment process in-
tact. Lipophilic (fat soluble) TOrCs
show high affinities for organic carbon
and preferentially partition into
biogolids during solids separation and
are inherently less bioavailable than
the hydrophilic (water soluble) TOrCs
in the soil-water environment.

Our dependence on chemicals has sig-
nificantly increased over the past 30 to
40 years. Recent innovations in chemi-
cal processes associated with technolog-
ical advances in manufacturing have
brought hundreds of thousands of new
PCCPs into the market, which have im-
proved the quality of our daily lives.
However, excessive use of chemicals in
the PCCPs has caused pollution of the
environment and many pollutants have
been detected in our food (e.g., fish,
meat, milk). In addition, detectable lev-
els of many TOrCs have been reported
in breast milk, body fat and serum of hu-
mans, This begs an important question:
What is the major exposure pathway by
which humans are exposed to TOrCs?

Some reports suggested that dietary
exposure is the most likely route of hu-
man exposure but others opined that
many TOrCs may enter the terrestrial
environment via land application of
biosolids and then find their way into the

food chain. Thus, a
better understand-
ing of the major
sources of TOrCs is
critical to devise ef-
fective strategies for
minimizing human
exposure. However,
the question re-
mains: Is land appli-
cation of biosolids a
significant source of commonly detected
TOrCs in humans? This question can be
answered by evaluating the extent of
biosolids land application in the country
and comparing the levels of TOrCs
found in biosolids with other matrices
that have the potential to result in hu-
man exposure.

COMMERCIALLY USED CHEMICALS

There are over 87,000 commercially
used chemicals in the U.S., with an ad-
ditional 2,000 introduced to the market
annually. Over 3,300 of these chemi-
cals (excluding polymers) are high pro-
duction volume (HPV) chemicals with
annual production and/or importation
volumes exceeding one million pounds.
These chemicals are important ingre-
dients in beneficial and essential PC-
CPs but become pollutants of concern
when they enter the environment be-
cause some of these chemicals may ex-
hibit toxicity or produce subtle effects
impacting the well-being of species
within an ecosystem.

Most TOrCs found in the environment
can be divided into seven categories:

¢ Personal care products

e Pesticides/fungicides/herbicides

e Brominated flame retardants

¢ Surfactants

* Plasticizers

¢ Hormones and steroids

* Perfluorochemicals

Common sources of these TOrCs are
summarized in Table 1. Their signifi-
cance in the environment is as follows:







