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Environmental Risk Assessment of Ammonia Pollution of River Waters

Mikio Kikuchi and Meiko Wakabayashi

Summary

Ammoia in water is in equilibrium between non-ionized ammonia (NH; ) and ammonium ion { NH,* ).
The {former is the principal toxic form of ammonia. As they are commonly found in river waters in
Tokyo, the impact on aquatic organisms has been discussed.

This paper reviews -the studies on the acute, chronic and sublethal toxicity on aquatic organisms.
The effects on percent hatch, larval survival, or retardation of growth are observed for fish or other
aquatic organisms exposed to ammonia at sublethal level, From these results, NH, concentrations of .02
mg NH;/ £ should be maintained in river waters for the minimum requirements for aquatic organisms .

The NH, concentrations of the river waters were calculated by monitoring data of chemically analyzed
ammonia concentration and pH using dissociation constant of aminonia, and were evaluated using monthly
data of three years taken from nine typical sites of seven rivers such as Tama River.

The NH; concentrations of the river waters were beyond 0.02 mg NH,;/ ¢ with some worse case due to
lack of adequate treatment of waste water, The risk reduction should be taken for the No River and the
Sumida River.

Keywords ! ammonia, aquatic organism, fish, risk assessment, acute toxicity, chronic toxicity
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1 AF~OEEEN

(¥ mg NHs/l)

A piE REAE RAOAEPERE BREEERE SCBR
Pink salmon ELS 0.0024 0.0012 Rice & Bailey 1980
VT A LC 0.0439 0.0221 Thurston et.al.1984
—TIU A ELS 0.12 0.06 Burkhalter & Kaya 1977
=TT A ELS 0.025 0.010 Calamari et al. 1977, 1981
7L SRHEE  0.05 0.04 RH 1979
Fathead minnow LC 0.187 0.092 Thurston et. al.
Fathead minnow ELS 0.34 0.15 Swigert & Spacie 1983
Green sunfish ELS 0.49 0.22 McCormick et al. 1984
Smallmouth bass ELS 0.0558 (.0342 Broderius et al. 19856
White sucker ELS 0.070 0.048 Reinbold & Pescitelli 1982
Channel catfish  ELS 0.146 0.073 Robinette 19786

LC:Z4 7% 4 7 13E
ELS : 0347 BB SR 1 Bl

XHD 2 5 L DR

%2 CEORDOEM~DIBIERENE

(HAY mg NHs/1)

i BREINEPR BIERE SCHR
FA3¥, Daphnia magna YoHPAE 1.6 Reinbold & Pescitelli 1982
B3 3%, Daphnia magna ST FHE 0.76 Russo et. al 1985
BEMH Chlorella vulgaris BE50%HE 2.4 Przytocka-Jusiak 1976
B8, Scenedesmus obliquus 10%Y6EKEHE 5.1 Abelovich & Azov 1976
B3, Chlorella pyrenoidosa 11%JGEEFE 0.68 Abelovich & Azov 1976
B8, Anacystis nidulans 10% 68 B R 0.68 Abelovich & Azov 1976
B8, Plectonema boryanum 16%Y6& LR 0.68 Abelovich & Azov 1976
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LC50# 2 b& e 5, Hl2iE, BEFREICL > TAOR
R, =¥ = X TIEM%, mountain whitefish T 133
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% B ,USEPA {2 Ambient Water Quality for
Ammonia -1984 T, ST % R ¥ NH.#8 K A1960

(14%116/8) o> ¥ K 4% 3 # By 4 T130.53—22.8 NH,
mg/ L THY, 20/ (9RH18E) M iAKMA TI30.083—4.
60 NHy, mg/ & THAZ ¥, LA OWTAHIE
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