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Technical Note

Major pharmaceutical residues in wastewater treatment plants @Cmsmk
and receiving waters in Bangkok, Thailand, and associated ecological

risks

S. Tewari ?, R. Jindal **, Y.L. Kho®, S. Eo €, K. Choi®

*Environmental and Water Resources Enginesring Program, Department of Civil and Emvironmental Engineering Mahidol University, Thailand
" Sehool of Human and Emvironmenial Science, Eulfi University, Seongnam, Republic of Korea

“Seoul Research Institute of Health and Emvironment, Seowl, Republic of Korea

4 5chool of Public Health, Seoul National Unfversity, Seoul. Republic of Korea

HIGHLIGHTS

» Pharmaceutical levels in canal water are higher than those of WWTP effluents.
p» Acetylzalicylic acid, ciprofloxacin, diclofenac, and mefenamic acid are of potential ecological concerns.
» Sources other than WWPFTs should be identified for appropriate management.
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Fig. 3. Average pharmaceutical concentrations detected at four locations in Chao
Phraya River in three sampling events (compounds with average concentrations below
5 ng L1 are not shown in this figure).
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J AAS P Cha-oncin Sooksriwong et al/IAASP 2013;2:235-242

RESEARCH PAPER

Values of leftover drugs in households:

preliminary study in 5 major Thai cities unused

Cha-oncin Sooksriwong?!, Chanchai Jarupas?, Dujrudee Chinawong?,

Sakon Supakul®, Chanutta Ploylermsang?,
Korn Sornlumlertwanich®, and Sunchai Janto?
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Figure 5 Categories of drug items (%) found in household surveys: A = non-opiod
analgesics and antipyretics, B = antacids, antireflux agents and antiulcerants, C =
non-steroidal anti-inflammatory drugs, D = antihistamine and antiallergics and E =
antidiabetic druas
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self-paid ”";:::t 5:“::11 ';::::' athers
rar ey use | 1287 11852 | 73 | s4s50 | 1712
in-home storage | 62,182 9380 | 513 B ETT 6,302
routing use 41,991 79,781 13,184 91,873 3,462

Figure 4 Sources of payment of drugs found in 500-household surveys categorized
into self-paid, and paid by Civil Servant Medical, Sodal Security, universal health
coverage (UHC) schemes and others
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Figure 4: Number of pharmaceuticals detected in surface waters, groundwater, tap water, and/or
drinking water per country
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Source: Pharmaceuticals in the environment: Global occurrence and potential cooperative action under the
Strategic Approach to International Chemicals Management, German Environment Agency, 2016.
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Figure 7: Some selected examples of adverse effects of pharmaceuticals on non-target organisms in

-' = - ) » 4
Pharmaceutical 17a-Ethinylestradiol Sulfonamide

laboratory, field, and environmental observations

\

Therapeutic group Synthetic estrogen Antibiotic

Non
ism

v by

B~ .

-target organ- Vulture Fathead minnow Rainbow trout (On- Maize (Zea mays)
(Gyps bengalensis) (Pimephales promelas) corhynchus mykiss) Willow (Salix fragilis)

Population collapse due Adverse effects on

Zﬁgf:?g:aﬁg:ﬁ: to feminization of male "‘/S;:o:%rziacgc:]r;s ci)lfls root growth. Death of
fish 2 Y g maize at high conc.

Study type Wildlife Whole-lake experiment Laboratory Greenhouse
Reference Oakes et al. 2004 Kidd et al. 2007 Triebskorn et al. 2007 Michelini et al. 2012

Source: Pharmaceuticals in the environment: Global occurrence and potential
cooperative action under the Strategic Approach to International
Chemicals Management, German Environment Agency, 2016.
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Chlorine

Chlorine dioxide

Chromic acid and
chromium

Copper

Cumene hydroperoxide
Cyanides

Flammable liquids

Fluorine

Ammonia, acetylene, butadiene, butane, methane,
propane (38 other petroleum gases), hydrogen,
sodium carbide, benzene, finely divided metals,
turpentine

Ammonia, methane, phosphine, hydrogen sulfide

Acetic acid, naphthalene, camphor, slycerol, alcohol,
flammable liquids

Acetylene, hydrogen peroxide
Acids (organic ¥3® inorganic)
Acids

Armmonium nitrate, chromatic acid, hydrogen peroxide,
nitric acid, sodium peroxide, halogens

uenannyndamnegng
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