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-Figure S1: Spatial distributions of salinity, pH and temperature in seawater.

-Figure S2: Triangle elements for calculations of the area, water volume, and radium inventories in

Daya Bay.
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Table S1. Environmental parameters and radium activities for surface and bottom seawater.

Temperature ~ Sampling depth ~ Water depth 2%Ra 24Ra 26Ra 2%Ra
Station  Longitude Latitude Salinity
pH (®) m m (dpm 100 L)
S1-1 23.49 8.53 311 15 8 4.4130.53 105.94+2.71 19.3943.46 58.2434.08
114.71 22.75
S1-2 28.57 8.33 29.8 6.5 3.4940.42 47.0245.64 24.3843.84 29.7942.09
S2-1 114.64 22.73 27.61 8.47 30.8 15 6.9 6.7340.81 85.36+10.24 31.4244.48 47.6843.34
S3-1 114.59 22.72 17.00 8.25 30.7 15 4.5 3.6040.43 83.0649.97 19.9043.46 49.6043.47
S4-1 30.15 8.28 304 15 9.3 2.3540.28 55.3246.64 26.4343.84 38.00+2.66
114.72 22.70
S4-2 31.38 7.99 28.2 7 3.1740.38 83.2149.99 30.7244.48 31.20%2.18
S5-1 30.59 8.37 29.6 15 12.2 1.0940.13 32.2243.87 17.60%2.75 29.71+2.08
114.68 22.67
S5-2 31.64 8.11 27.6 10 3.3140.40 103.16+12.38 31.6243.71 79.9945.60
S6-1 30.59 8.75 30.3 15 9 2.9740.36 64.5537.75 18.08+2.24 39.47x2.76
114.62 22.68
S6-2 31.03 7.98 28.1 7 5.3440.64 91.94+11.03 16.8642.24 33.10%2.32
S7-1 114.55 22.69 28.30 85 30.4 15 75 4.96230.60 82.0339.84 13.95%2.24 46.4843.25
S8-1 31.03 8.24 29.9 15 85 2.6240.31 47.7045.72 16.70%2.24 35.1442.46
114.72 22.61
S8-2 32.34 8.05 26.5 7 1.9540.23 59.3847.13 12.48+.92 18.90+1.32
S9-1 30.59 8.31 29.8 15 14.1 1.3640.16 31.2043.74 9.34+1.66 34.1242.39
114.67 22.61
S9-2 31.73 8.12 26.6 11 1.3440.16 25.663.08 6.3441.47 14.1340.99
S10-1 31.38 8.3 29.8 15 15.1 3.8140.46 28.2743.39 10.6942.56 30.7422.15
114.62 22.60
S10-2 32.34 8.07 25.9 13 1.6840.20 53.2146.38 13.312.94 21.02+.47
S11-1 31.30 8.24 32.2 15 10.7 3.9840.48 46.4345.57 15.10%2.24 35.11+2.46
114.58 22.61
S11-2 32.10 8.09 27.6 8 3.5540.43 53.4336.41 11.90+.92 25.16+.76
S12-1 33.30 8.43 304 15 8 3.5240.42 75.3629.04 15.042.24 38.59+2.70
114.52 22.58
S12-2 31.70 8.03 27.3 6 2.0040.24 75.4749.06 8.00+1.28 39.01+2.73
S13-1 114.76 22.53 31.64 8.25 29.3 15 19.7 1.2340.15 17.83%2.14 18.08+2.24 20.63+.44
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S13-2
S14-1
S14-2
S15-1
S16-1
S17-1
S18-1
S18-2
S19-1
S20-1
$20-2
S21-1
S21-2
S$22-1
$22-2
S$23-1
$23-2
S24-1
S24-2
S$25-1
$25-2
$26-1
$26-2
S27-1
S27-2

114.64

114.81
114.77
114.66

114.70

114.62

114.64

114.70

114.72

114.56

114.60

114.67

114.69

114.75

22.53

22.78
22.79
22.76

22.74

22.64

22.65

22.65

22.66

22.56

22.55

22.57

22.55

22.56

32.52
31.38
32.17
24.52
16.16
19.33
23.40
29.80
29.63
29.80
30.94
30.85
31.64
30.77
31.99
30.85
31.64
30.85
31.73
30.68
31.38
31.73
32.26
3112
32.34

8.05
8.28
8.12
7.74
8.73
7.78
8.47
8.19
8.53
8.46
8.29
8.24
8.15
8.21
7.98
8.35
8.2
8.35
8.18
8.33
8.21
8.3
8.03
8.24
8

24.7
29.4
26.1
30.3
317
30.4
314
29.1
30.3
30.8
28.9
30.1
28.6
30.5
27.3
30.2
27.9
30.1
27.1
30.7
28.1
30.4
245
29.9
24.7

13
15
13
0.5
0.5
0.5
15
6.5
15
15
11
15
10
15

15
10
15
10
15
11
15
13
15
10

20.4

75

75

45

8.6

12.4

115

9.3

12.2

14.3

16.8

18.4

13.2

1.0640.13
2.3240.28
1.6340.20
8.74+1.05
6.7640.81
5.2540.63
4.0620.49
7.060.85
4.7430.57
2.2240.27
1.8140.22
2.0240.24
3.5040.42
1.99+0.24
3.9240.47
1.66+0.20
3.0940.37
3.2140.39
2.460.29
2.5140.30
1.7740.21
2.4910.30
1.19+0.14
2.5140.30
2.3240.28

30.3743.64
15.09+.81
31.9243.83
294.05435.29
213.21425.59
173.86+20.86
59.2647.11
119.39+14.33
67.3348.08
52.6346.32
55.5246.66
31.9343.83
55.8046.70
54.5246.54
70.1048.41
32.8143.94
57.7846.93
36.4444.37
42574511
29.6243.55
37.77344.53
35.0444.20
28.5743.43
39.2444.71
48.64145.84

5.924.47
9.15+1.66
8.29+1.60
31.3444.11
18.7943.50
27.9144.80
22.6644.48
27.6543.84
20.06+1.89
22.4043.33
17.4143.26
15.3642.24
11.7441.50
8.86+1.73
8.38+1.41
13.4440.94
10.3442.24
11.7441.89
7.07+.54
8,29+1.66
7.81+1.63
11.174.92
6.78+1.44
8.86+1.66
10.05+1.86

14.72+1.03
29.4242.06
14.1040.99
100.4647.03
73.6845.16
60.1144.21
39.5842.77
32.0842.25
44.1433.09
34.8742.44
25.27TH4.77
35.3442.47
25.744.80
13.6540.96
30.09#2.11
18.114.27
27.7441.94
29.63%2.07
22.29#+1.56
27.954.96
1.4940.10
29.83%2.09
15.744.10
31.46%2.20
20.63+.44

“-1" and “-2" denote surface seawater and bottom seawater, respectively.



35 Table S2. Concentrations of nutrients in surface seawater, groundwater and river water in Daya Bay, respectively.

NOs NO2 NH4 DIN DIP DIN/DIP
Station
(umol L)
Surface seawater
S15 34.29 10.87 ND 45.16 1.49 30.20
S16 34.29 21.74 ND 56.02 2.98 18.80
S17 92.14 43.48 ND 135.62 1.29 105.00
S18 57.14 43.48 ND 100.62 1.74 57.82
S19 22.14 8.70 ND 30.84 0.67 46.36
S20 143 10.87 ND 12.30 0.37 3341
S21 ND 0.09 ND 0.09 0.26 0.34
S22 41.43 0.09 ND 41.52 0.44 93.85
S23 ND 0.09 ND 0.09 0.21 0.41
S24 30.00 6.52 ND 36.52 0.27 136.27
S25 ND 0.09 ND 0.09 0.18 0.48
S26 ND 0.13 ND 0.13 0.20 0.66
S27 ND 0.43 ND 0.43 0.31 1.40
Groundwater
GW1 18.57 217 ND 20.75 0.33 63.61
GW2 344.29 0.13 97.78 442.19 1.16 380.41
GW3 62.86 65.22 ND 128.07 3.32 38.51
GwW4 3.57 1.30 ND 4.88 24 2.03
GW5 7.86 0.43 ND 8.29 0.73 11.36
GW6 13.57 8.70 ND 22.27 3.45 6.44
GW7 103.57 2.61 ND 106.18 1.84 57.69
GW8 41.43 0.87 ND 423 0.69 61.50
GW9 18.57 1.30 ND 19.88 1.69 11.72
River water
R1 67.91 32.16 ND 100.07 3.40 294
R2 206.38 0.26 ND 206.64 0.33 618.5
R3 22.89 7.96 ND 30.84 2.35 13.15
R4 41.04 12.21 ND 53.26 0.87 61.10
36 “ND" denotes not determined.



37 Table S3. Statistical summary of the four data sets (22n Ragw , 220 Rans , 2i12ipg and " Ragw_ns ) from the 9 groundwater samples and corresponding nearshore seawater samples.

gw-ns

n

22 22122i 22
Groundwater Ra,, (dpm100L") Corresponding ?"Ra,. (dpm 100 LY 1121pg "Ra (dpm 100 LY

gw-ns gw-ns

Stations seawater stations
223Ra 224Ra 226Ra ZZBRa 223Ra 224Ra 226Ra 228Ra 223/226Ragw-ns 223/228Ragw-ns 224/226Ragw-ns 224/228Ragw-ns 223Ragw-ns 224Ragw-ns ZzeRagW—ns 228Ragw-ns

S23 (3.8%), S24(1.52),
GW1 0.64¢  6.828 16.42°

S14(5.26) 2.58 3814 9.88 2452

GW2 964 37409 6886 113.55 S11(6.56),S12(1.11°) 291 71.72 11.81 3755  0.08 0.03 5.02 1.97 1.28 7800 1555  39.67
GW3  614.43 7794.91 14830 1402.72 S7 (6.06"), S19 (11.36°) 4.88 7692 16.08 4567  0.12 0.09 5.31 3.93 6.88 30595 5764  77.88
GW4 3715 96853 4211 9381 S2(4.57%),S17(1.51°) 5.62 151.88 28.68 57.02 059 053 25.00 22.16 2651 111557 4462  50.34
GWS5 30.26 118823 6541 92.15 S1 (4.57°) 3.95 7648 21.89 4401 207 50.95 3080  757.86  14.87
GW6 801 29315 3535 113.84 S15 (5.25),516(1.03°) 7.08 226.47 2085 78.07  2.14 0.80 55.47 20.80 31.82 82424 1486  39.63
GW7 39.08 119956 2820 10251  S1(4.11%),S4 (6.36") 3.48 7365 2451 4032  7.27 0.56 229.66 17.59 35.77 112959  4.92  64.21
GWS8 17057 5196.32 30.46 102.51 S21 (4.26),

$22(3.03%), S8 (3.92%) 2.69 5430 11.89 2596  8.77 2.16 268.51 66.08 168.01 514473 1916  77.85
GW9 3296 80872 28.73 5.09° S8 (3.8") 2.28 5354 1459 27.02 458 0.45 58.05 5.68 609.79 7721.84 133.03 1359.34
Q1¢ 250 700.06 30.02 98.16 269 5430 11.89 27.02  0.48 0.27 20.08 4.80 2160 64488 1487 4501
Q2e 35.06 1078.38 38.73 102.51 348 7365 1608 4032 211 0.53 53.21 17.59 3131 96991 17.35  64.21
Q3 7195 2198.75 66.27 113.69 488 7692 21.89 4567  3.20 0.66 87.25 19.74 113.86 213472 3808  244.13

38 *Activities of radium are excluded in the calculations of mass balance models due to lower values compared to those in the open sea water.
39 “The distance between groundwater station and corresponding nearshore seawater station.
40 ‘The activity of nearshore seawater corresponding to each groundwater sample is calculated based on the distance-weighted activity.

41 “*The first, second (median) and third quartiles for corresponding data sets, respectively.
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43

44 Figure S1. Spatial distributions of salinity, pH and temperature in surface and bottom layers of Daya

45 Bay inJuly 2015.
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Figure S2. Triangle elements for calculations of the area, water volume, and radium inventories in
Daya Bay. The radium activity at each triangle node on the coastline (stations C1-C51) was
approximated by those at the nearest seawater station and the water depths at these nodes are set to be

Zero.



