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Radiological evaluation

Full body, 30m sessions, 
9 sessions in each trimester

Locations 226Ra 137Cs 232Th 40K D
(nGy·h-1)

Hskin
(μSv·y-1)

San Diego, Cuba 37 ± 3 5 ± 1 27 ± 5 236 ± 61 43 1.0

Elguea, Cuba 1800 ± 298 <1.6 38 ± 16 115 ± 16 859 0.7

Santa Lucía, Cuba 405 ± 65 <1.6 21 ± 6 365 ± 40 215 1.6

Cajío, Cuba 6 ± 1 <1.6 6 ± 3 47 ± 7 8 0.2
Salsomaggio, Italy 30 - 30 659 70 1.3

Eugenian Hills, Italy 286 2 35 423 169 3.0

Safaga, Egypt 25 - 21 618 50 0.9

Hurgada, Egypt 21 - 22 548 46 0.8

Niska Banja, Serbia 259 0.5 253 219 286 5.2

Abano, Italy* 1208 5 580 460 928 16.7

Peruíbe, Brazil** 16 - 31 423 43 0.8

UNSCEAR 33 - 45 420 60 -

•- Peloide with the higher 226Ra activity reported, 
**- Average Activity of the reported peloides.
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XRFA

Full body, 30m sessions, 
9 sessions in each trimester

Peloid/Baseline Co Ni Cu Zn Pb

San Diego, Cuba 6,9 ± 0,6 44 ± 5 33 ± 1 73 ± 4 20 ± 2

Elguea, Cuba < 6 65 ± 6 30 ± 1 97 ± 4 14 ± 1

Santa Lucía, Cuba < 6 23 ± 5 107 ± 2 57 ± 4 6 ± 1

Cajío, Cuba < 6 20 ± 4 20 ± 1 25 ± 3 12 ± 1

US Pharmacopeia 50 50 50 50 50

Eur. Med. Agency - 25 250 1300 -

SQG
TEL - 18 35.7 123 35
PEL - 36 197 315 91.3
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Hurricanes impact

San Diego river

LBGS+XRF
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Peloide

San Diego river

Element Before After EF

K (%) 1,2 ± 0,1 0,8 ± 0,1 0,7

Ca (%) 1,31 ± 0,05 1,82 ± 0,05 1,5

Ti (%) 0,63 ± 0,02 0,59 ± 0,02 1,0

Cr 79 ± 18 80 ± 17 1,1

Mn 817 ± 28 950 ± 30 1,3

Fe (%) 4,0 ± 0,1 3,6 ± 0,1

Co 18 ± 2 16 ± 2 1,0

Ni 68 ± 8 62 ± 8 1,0

Cu 56 ± 2 52 ± 2 1,0

Zn 77 ± 4 72 ± 5 1,0

Pb 32 ± 2 28 ± 2 1,0

Nuclide Before After

238U 11 ± 2 10 ± 2
226Ra 19 ± 2 22 ± 2
137Cs 5,0 ± 0,4 4,5 ± 0,4
232Th 21 ± 2 18 ± 2

40K 273 ± 25 208 ± 23

Before After

pH 7,4 7,8

Eh (mV) -207 -180

T (oC) 26,5 24,3

DO (mg-L-1) 1,0 0,8

Elec. Cond. 
(mS.cm-1) 12,6 20,1

LBGS+XRF
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Peloide

San Diego river

Taking into account the
average sedimentation rate
(~0,7 cm.y-1), the sediment
original characteristics will re-
established only in 5-7 yearsLBGS+XRF
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Bibijagua beachBlack sands
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LBGSBeach sands

Locations 232Th 226Ra 40K 137Cs

La Coloma 37 ± 1 19 ± 1 40 ± 8 0.6 ± 0.2

Cajío 6 ± 3 6 ± 1 47 ± 7 < 0.4

Rancho Luna 2.6 ± 0.5 4.5 ± 0.7 274 ± 12 < 0.4

Cayo Coco 4.6 ± 0.6 12 ± 1 10.6 ± 0.7 0.8 ± 0.1

Cayo Guillermo 2.1 ± 0.4 5.7 ± 0.7 135 ± 8 < 0.4

Guardalavaca 1.5 ± 0.4 2.1 ± 0.7 15 ± 7 0.6 ± 0.2

Xiamen, China 11 ± 8 15 ± 4 396 ± 75 NR

Tamil Nadú, India 6 ± 1 13 ± 4 379 ± 4 NR

El Inglés, Spain 31 ± 2 23 ± 1 736 ± 32 NR

Penang, Malasya 38 ± 6 21 ± 8 369 ± 17 NR

UNSCEAR 30 35 400 -

Cayo Coco
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LBGSBeach sands

Locations
D
(nGy.h-1)

Raeq
(Bq.kg-1)

Hex Iγ
AEDE
(μSv.y-1)

La Coloma 30 93 0.18 0.23 37

Cajío 8 51 0.2 0.05 10
Rancho Luna 15 219 0.09 0.12 18

Cayo Coco 8 26 0.05 0.06 10

Cayo Guillermo 10 113 0.05 0.07 12

Guardalavaca 3 16 0.01 0.02 3

Xiamen, China 30 335 0.16 0.34 37

Tamil Nadú, India 25 313 0.14 0.20 31

El Inglés, Spain 59 626 0.33 0.47 73

Penang, Malasya 51 367 0.30 0.41 63

Permissible levels 51 370 ≤ 1 < 1 70

Rancho Luna
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ImpactBeach sands



2024-2025Beach sands



Crocodile sands 2024-2025



Thanks, and see you in Havana!!!
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