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UNCONVENTIONAL URANIUM DEPOSITS AND OCCURENCES
Soda Lakes
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UNCONVENTIONAL URANIUM DEPOSITS AND OCCURENCES
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MONGOLIA | Dornod: BW Background Well 7 ug/L| Linhoffetal. (2011)
MONGOLIA | Ulaanbaatar: average 7 D|str|c1§ . 7 ua/l Nriagu et al. (2012)
MONGOLIA | Ulaanbaatar: average 11 wells in Khan Uul District 6.7 ug/L
MONGOLIA | Dornod: TS2-2 well near Tsaidam-2 soda lake 5.0 ug/L| Linhoff etal. (2011)
USA average in 55,000 groundwater samples 4.8.ug/L Irwin (1997)
MONGOLIA | Ulaanbaatar: average 55 wells in Soningo Khairkhan District 4.6 ug/L
MONGOLIA | Ulaanbaatar: average 129 wells in 7 Districts 4.6 ug/L| Nriagu et al. (2012)
MONGOLIA | Ulaanbaatar: average 19 wells in Bayanzurkh District 3.7 ug/L
USA averagein over 28,000 domesticwater samples 2.5 ug/L
MONGOLIA | Ulaanbaatar: average 27 wells in UB Sukhbaatar District 2.4 ug/L| Nriagu et al. (2012)
EUROPE averagein 5,474 tap water samples 2.2 ug/L
GERMANY | guidelineforwaters used in preparing infant food 2.0 ug/L
mgsggt:i Ulaanbaatar: average 9 wells in Chingeltei District ﬂzo‘loﬁ:lﬁgj;ll: Nriagu et al. (2012)

Ulaanbaatar: minimum detected in 129 wells in 7 Districts




URANIUM - U

Country details i source
MONGOLIA | Ulaanbaatar: labels on Ar Janchivlan bottled water 1,800 ug/L this paper
USA maximum in 55,000 groundwater samples 946 ug/L Irwin (1997)
MONGOLIA | Dornod: TS-1-1 well nealrl Tsaidam-1sodalake 102 ug/L Linhoff et al, (2011)
MONGOLIA | Dornod: SB-1 Shar Burdiin Well 86 ug/L
MONGOLIA | Ulaanbaatar: maximumin 129 wells in 7 Districts 57.2.pug/L| Nriagu et al. (2012)
USA maximum contaminant level for naturally occurring uranium 30 ug/L EPA rule
WORLDWIDE| Recommended revised WHO guideline for U in drinking water 30 ug/L [Hirose & Fawell (2012)
USA 979 water supplies =220 ug/L
MONGOLIA | Ulaanbaatar: average 4 wells in Bayangol District 18.6 ug/L| Nriagu et al. (2012)
WORLDWIDE| WHO guideline limit for U in drinking water 15 pg/L WHO (2011a)
USA 2,228 water supplies 214 ug/L
MONGOLIA | Dornod: TS2-1 well near Tsaidam-2 soda lake 12 ug/L| Linhoff etal. (2011)
MONGOLIA | Ulaanbaatar: average 4 wells in Bagakhangai 11.3 ug/L
GERMANY maximum permitted for natural mineral waters 10 ug/L , _, :
: : : Nriagu et al. (2012)
GERMANY maximum permitted for spring waters 10 ug/L
GERMANY maximum permitted for table waters 10 ug/L

Uranium in Water -
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Location spring [/ spa longitude| latitude Hﬂ:il;in HI::L” Source
Khalzan in 1333 - 3,478 BallL : .
Khalzan in 1957 |08 34 30| 45 49 00 T4 Bgll| 555 Eiif'L Oyunchimeg et al. (2002)
Bayanzurkh 07 20 00 4% 07 00 - 5318 Bg/L :
Tsagaan gol ga o0 00| 4asion) 74 Bg/ll] 318 BglL GIC (2003)
Janchivlan 107 37 00| 47 36 00 400 Bg/L|{ 430 Bg/L . .
| Khalzan in 2000-2001 108 34 30] 45 49 0o 158 E:jn_ 261 Elif'L Quunchimeg et al. (2002)
Mongolia Urtgad soso o0 513000 36BgL| 222 BgilL
Bulgan ol 23000 463500 3.6 Bgll] 222 Bg/L
Tsetsuukh 00 02 00| 4821000 3.6 Bgll] 222 Bg/L GIC {2003)
Zaart o8 46 00| 4821001111 Bg/l] 177 Bag/L
Khukh nuden |14 49 00| 494000 44 Bg/l| 159 Bg/L
mineral spring water 110 Bg/L| Oyunchimeg et al. (2006)
B [P e e | 0080 oy
Woarld guideline of Codex Alimentarus for infant food 100 Bg/L
Warld guidelines for radon limit before treatment of water 100 Bg/L|WHO (2011a) Table AB.1
Ulaanbaatar] apartment tapwater from public supply pump houses 73 Bg/L|Qyunchimeg et al. (2006)
World above this imit, classified as radon mineral water 74 Bg/L| Zdrojewicz et al. (2006)
Mongolia drinking water in some province and sgum, centres 53 Bg/L| Oyunchimeg et al. (2006)
LISA maximum of over 28 000 domestic water supplies 24 Bg/L Irwin (1997)
Warld ) "S_-:Irele!1jl1g levels for Elr_lnl-:ujg-'-.vate_r : 0.50 Bg/L WHO (2011a)
2elow which no further action is required
LISA average of 53,000 ground waters 012 Bg/L : .
= ——— — Irwin (1997)
LISA average of 33,000 surface waters 0.04 Bg/L
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Ca/Mg CARBONATES IN SOIL‘
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sequestration as geopetal crusts

URANIUM
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) |
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calcium sodium sodium sodium

bicarbonate bicarbonate bicarbonate bicarbonate

waters waters waters waters
PARENT Nat Na' dominant Nat dominant Na" dominant

ROCKS CaZ*dominant P Ca?*lessened P CaZ*depleted PP Ca2*eliminated
HCOE HCOE HCOE HCOE
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sequestration by precipitation as geopetal crusts infiltrate leaching

[ [ +
calcium sodium sodium sodium sodium
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LOW FLI

WHO Guidelines —risk of dental fluorosis

WORLDWIDE if fluoride in drinking-water above this level 1.5mg/L|  WHO (2006)

MNS drinking water standards — HIGHEST permitted 1.5mg/L| MNS 3900:1986
Ar Janchivlan bottled water 1.1 mg/L

MONGOLIA Dolrr]c:d Aimag 1.1 mg/L|{Zolboo etal. (2001)
Khirjirt bottled water 1.0 mg/L
Terelj bottled water 0.8-1.0 mg/L
MNS drinking water standards — LOWEST permitted 0.7mg/L| MNS 3900:1986
South Gobi Aimag 0.57-0.91 mg/L
Gobisumber Aimag 0.52mg/L
Gobi-Altai Aimag 0.26 mg/L

MONGOLIA | Arkhangai Aimag 0.24 mg/L|Zolboo etal. (2001)
Bayan Olgii Aimag 0.16 mg/L
Bulgan Aimag 0.14 mg/L

Ulaanbaatar

0.06 mg/L




HIGH FL

Details

fluoride

Country % children with dental fluorosis micro oS Per source
KENYA Lake Nakuru : 2,800 mg/L
Lake Elmentaita 1,640 mg/L| WHO (2006)
TANZANIA | Momella soda lakes 690 mg/L
MONGOLIA | Tsenker Hot Spring 25 mglL QW
WHO Guidelines —risk of crippling skeletal fluorosis
WORLDWIDE if fluoride in drinking-water above this level 10mg/L| WHO (2006)
Sukhbaatar Soum, Sukhbaatar Aimag 2.0-3.5mg/L Dorj (2007)
Sukhbaatar Aimag 1.63-2.17 mg/L|Zolboo et al. (2001)
Ulaan-Uul railway station—50% 2.05mg/L
MONGOLIA | Sainshand railway station—40% 1.97 mg/L Nﬁwﬁm’d
Zu unbayan railway station —75% 1.96 mg/L BM{EBDS)
Airag railway station — 36.3% 1.95mg/L
Dornogobi Aimag 1.41-1.94 mg/L|Zolboo etal. (2001)
WORLDWIDE WHOQO Guidelines —risk of dental fluorosis 15mg/L| WHO (2006)

if fluoride in drinking-water above this level

MNS drinking water standards — HIGHEST permitted

1.5mg/L

MNS 3900:1986
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