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# —3p4y * Reading comprehension
Please refer to the following abstract by Kolpin et al. 2002 for questions 1-6
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ABSTRACT To provide the first nationwide reconnaissance of the
occurrence of pharmaceuticals, hormones, and other organic wastewater
contaminants (OWCs) in water resources, the U.S. Geological Survey
used five newly developed analytical methods to measure concentrations
of 95 OWCs in water samples from a network of 139 streams across 30
states during 1999 and 2000. The selection of sampling sites was biased
toward streams susceptible to contamination (i.e. downstream of intense
urbanization and livestock production). OWCs were prevalent during this
study, being found in 80% of the streams sampled. The compounds
detected represent a wide range of residential, industrial, and agricultural
origins and uses with 82 of the 95 OWCs being found during this study.
The most frequently detected compounds were coprostanol (fecal steroid),
cholesterol (plant and animal steroid), N,N-diethyltoluamide (insect
repellant), caffeine (stimulant), triclosan (antimicrobial disinfectant),
tri(2-chloroethyl)phosphate (fire retardant), and 4-nonylphenol (nonionic
detergent metabolite). Measured concentrations for this study were
generally low and rarely exceeded drinking-water guidelines, drinking-
water health advisories, or aquatic-life criteria. Many compounds,
however, do not have such guidelines established. The detection of
multiple OWCs was common for this study, with a median of seven and
as many as 38 OWCs being found in a given water sample. Little is
known about the potential interactive effects (such as synergistic or
antagonistic toxicity) that may occur from complex mixtures of OWCs in
the environment. In addition, results of this study demonstrate the
importance of obtaining data on metabolites to fully understand not only
the fate and transport of OWCs in the hydrologic system but also their
ultimate overall effect on human health and the environment.

Reference: DW Kolpin, ET Furlong, MT Meyer, EM Thurman, SD Zaugg, LB Barber, HT Buxton, “Pharmaceuticals,
Hormones, and Other Organic Wastewater Contaminants in U.S. Streams, 1999-2000: A National Reconnaissance.”
Environmental Science & Technology, 2002, 36, 1202-1211
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1. (10 points) Which one is a potential organic wastewater contaminants (OWCs)
(a) Polychlorinated biphenyls (PCBs)

(b) Cadmium
(c) E. Coli

(d) Chloramines
(&) Turbidity
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2. (10 points) Concentrations of the pharmaceuticals, hormones and OWCs found are generally low. For
example, caffeine was found at 20 pg/L level. Which one below does not express the same
concentration found?

(a) 0.02 mg/L

(b) 20 micrograms per liter

(c) 0.02 parts per million

(d) 200 ppb

(e) 0.1 uM (0.1 pmol/L)

3. (5 points) Which compound is likely to be found as its deprotonated form in the river waters (having
pH = 7.5, temperature = 20 °C)

(a) Triclosan

{b) 4-nonylphenol

(c) Tris(2-chloroethyl)phosphate

(d) Caffeine

(e) None of the above

4. Part I (5 points): Which compound is most likely to be sorbed onto the sediment based on the
information given in the table?

(a) Triclosan

(b) 4-nonylphenol

(c) Tris(2-chloroethyl)phosphate

(d) Caffeine

(e) None of the above

Part I (5 points): please explain your choice

5. (5 points) In the abstract, it mentioned “Little is known about the potential interactive effects (such as
synergistic orantagonistic toxicity)...” Please explain what is synergistic toxicity.

6. (10 points) In the abstract, it mentioned “...this study demonstrate the importance of obtaining data on
metabolites to fully understand not only the fate and transport of OWCs in the hydrologic system but also
their ultimate overall effect on human health and the environment.” What is metabolites? And why is it
important to also understand their occurrence in the water systems?

¥oug: FRERTER

7. (12 points) EIRBMT AR EGEFHBHAERS - £ F 238 A R ERE(soil vapor
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9. (B points) KRBT RATZRE SHLER (1) B (alkalinity) ; (2)48 78 /& (total hardness) ; 3
%X B B 7% ¥ (carbonate hardness) ; (4)3F5 8% B 5 & (noncarbonated hardness) « &4 ¥ 5 F 85
Ca=40; Mg=24.3; Sr=87.6; Na=23; K=39; C=12; H=1; O=16; 8=32; CI=35.5; N=14 (B4 % 5 g/g-

mole)
Cations (mg/L) | Anions (mg/L)
Ca** 12 HCOs 75
Mg* 15 SO4* 41
St 3 Cr 25
Na* 15 NO5- 10
X* 15 pH 7.8

10. (15 points) F B R & EFEF B Z Rk 455 & AR HEAHBRREREIRKETER - A-G 53
K% T simple cyclone, spray tower wet scrubber, bag filter, settling chamber, electrostatic precipitator,
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HRARMYES | QUILERREES DX AEE RS R EEATHKRAT » &IMEEES
ERBMADANT 05 22 pm 85 > F 835 #0624 (4o D £ B EH L E R EB AR
& H AR FRRRGERBINAET R LR ERBRNER IR EGEE

100 TTTT

>

S0
80+
70
601~
50+
401

Removal efficiency (%)

30 -1
20+ .
10 -

Omlll ] I AR L [N B
0.5 1 5 10 ) 50 100
Particle size (jum)

(P

AN




