APPENDIX D
The location of selected Coastal Florida aquifer monitoring stations are shown in
Figure D 1. The data collected from over 30 stations throughout the South Florida

District during years 2005 and 2006 are shown in Table D 1 and D 2 respectively.

Figure D 1 the locations of over 30 water monitoring stations in 16-county region
covered by the South Florida District (modified after DBHYDRO)
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Table D 1 Florida aquifer quality data collected during year 2005. Salinity in ppt (%o), major ion concentrations in mg/L

(DBHYDRO)
Pé(:)j;:t Station ID Co(lilztceted T (C%) pH Salinity Na*
RFGW BICY-MZ1 1-Feb-05 27.47 8.72 3.38 1040 135 44.5 68.8 1700 450 85.7 0.24
RFGW BICY-MZ1 11-Apr-05  27.82 9.02 3.34 1050 123 42.1 42.6 1900 420 99 0.1
RFGW BICY-MZ1 12-Jul-05 27.77 9.21 3.38 1040 116 41.9 39 1800 410 37 0.12
RFGW BICY-MZ1 19-Sep-05 27.85 8.48 2.06 1040 128 42.7 434 1700 450 55 2.06
RFGW BICY-MZ1  29-Dec-05  27.85 8.83 3.32 1030 130 42 50.7 1800 450 73 0.16

RFGW BICY-MZ2 1-Feb-05 27.74 7.65 5.21 1500 188 60.4 152 2900 600 148 0.32
RFGW BICY-MZ2  11-Apr-05 28.12 7.69 5.27 1550 180 57.8 145 2900 610 150 0.11
RFGW BICY-MZ2 11-Jul-05 28.34 7.47 5.37 1680 192 62.3 153 570 150 0.04
RFGW BICY-MZ2 19-Sep-05 28.29 7.45 1.07 1570 184 59.6 147 3000 590 150 1.07
RFGW BICY-MZ2  29-Dec-05 28.19 7.66 5.22 1560 192 583 160 2600 1200 160 0.17
RFGW BICY-MZ3 31-Jan-05 27.8 8.5 27.29 8010 817 238 488 15000 1400 29.9 0.47
RFGW BICY-MZ3 12-Apr-05 27.71 7.57 27.44 8160 860 246 567 17000 1200 130 0.12
RFGW BICY-MZ3 12-Jul-05 28.35 7.39 27.99 8320 839 244 565 15000 1500 120 0.2
RFGW BICY-MZ3 4-Oct-05 27.78 7.45 26.52 8730 907 272 600 15000 1300 140 0.37
RFGW BICY-MZ3  29-Dec-05 28.45 7.48 27.23 8400 897 245 605 16000 2700 130 0.13
RFGW BICY-MZ4 1-Feb-05 27.84 6.71 34.33 11600 1080 375 779 21000 2800 190 0.63
RFGW BICY-MZ4  12-Apr-05 27.61 7.05 34.8 10600 1090 377 773 20000 4500 150 0

RFGW BICY-MZ4 12-Jul-05 28.46 6.92 35.08 11300 1100 382 804 19000 2600 150 1.85
RFGW BICY-MZ4 4-Oct-05 29.21 6.85 33.65 11000 1070 380 743 20000 2500 190 1.16
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Table D 1 (Cont.)

Project Collected

* ° s + 2+ + 2+ -
Code Station ID date T (C%) pH Salinity Na Mg K Ca Cl

RFGW BSU-MZL 14-Apr-05 31.83 7.58 333 10300 1120 351 678 20000 4600 110 2.94
RFGW BSU-MZL 14-Jul-05 32.10 7.49 33.65 10300 1080 362 654 19000 2400 120 3.16
RFGW BSU-MZL 22-Sep-05 33.09 7.62 31.95 10400 1070 352 650 19000 2800 120 2.08
RFGW BSU-MZL 28-Dec-05 31.96 7.54 33.92 9670 1060 345 659 19000 250 120 3.62
RFGW BSU-MZU 3-Feb-05 31.91 7.84 1.49 337 79.1 16 102 690 136 0.4

RFGW BSU-MZU 14-Apr-05 31.96 7.7 1.49 329 78.2 15.6 99.8 700 250 130 0.73
RFGW BSU-MZU 14-Jul-05 33.81 7.62 1.51 329 77.2 15.3 97.6 700 300 140 0.18
RFGW BSU-MZU 22-Sep-05 31.87 7.69 1.46 329 77.1 15.4 97 780 240 150 0.45
RFGW DF-4 25-Jan-05 22.94 7.94 341 962 133 333 108 1700 530 120 0.62
RFGW DF-4 27-Apr-05 22.67 7.95 3.59 1010 142 36.7 128 1900 520 140 0.03
RFGW DF-4 20-Jun-05 21.83 7.64 3.44 985 133 33.6 107 1800 550 120 0.06
RFGW DF-4 27-Sep-05 21.81 7.6 331 965 133 33.8 104 1760 424 120 0.08
RFGW DF-5 25-Jan-05 23.03 9.78 2.98 917 21.8 42.7 153 1500 360 130 0.21
RFGW DF-5 5-Apr-05 24.11 9.7 2.98 892 34.8 422 155 1700 410 5 0.91
RFGW DF-5 20-Jun-05 22.77 9.62 3.02 891 35.7 40.7 146 1600 470 6.4 0.08
RFGW DF-5 27-Sep-05 22.9 9.49 2.93 920 39.3 42.8 166 1600 410 9 0.1

RFGW ENP-100 25-Jan-05 28.14 7.26 5.22 1480 170 53.8 150 2800 480 150 0.23
RFGW ENP-100 5-Apr-05 28.38 7.47 5.16 1520 171 54.7 149 2800 490 160 0.33
RFGW ENP-100 8-Jul-05 28.07 7.29 5.09 1470 169 53.5 145 2800 490 150 0.87
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Table D 1 (Cont.)

Project Collected

* ° s + 2+ + 2+ -
Code Station ID date T (C%) pH Salinity Na Mg K Ca Cl

RFGW FPU-MZL 17-Oct-05 24.57 7.65 22.87 7540 822 249 326 13000 1400 170 3.54
RFGW FPU-MZU 19-Apr-05 23.61 8.14 1.92 494 84.3 19.6 71.4 990 190 160 3.18
RFGW FPU-MZU 29-Jun-05 24.78 8.65 1.77 477 73.6 18.5 32.6 1000 140 91 0.16
RFGW 175-MZ1 1-Feb-05 26.9 8.28 291 834 124 343 115 1600 460 146 0.6

RFGW 175-MZ1 27-Apr-05 25.94 8.01 5.07 833 134 34 121 1500 480 160 0.02
RFGW 175-MZ1 22-Jun-05 25.68 8.04 2.98 813 124 31.9 103 1500 2300 140 0.02
RFGW 175-MZ1 3-Oct-05 27.94 7.83 2.87 885 138 422 125 1500 410 140 0.24
RFGW 175-MZ1 28-Dec-05 27.79 8.01 3.05 876 142 33.8 130 1500 490 140 0.65
RFGW 175-MZ2 31-Jan-05 28.28 7.4 6.97 1960 250 63.1 219 3800 620 156 0.49
RFGW 175-MZ2 11-Apr-05 29.28 7.46 7.27 2090 260 67.2 224 4300 650 160 0.12
RFGW 175-MZ2 11-Jul-05 27.31 8.8 6.51 1920 223 60.7 137 3600 530 38 0.09
RFGW 175-MZ72 3-Oct-05 29.14 7.36 7.27 2180 284 67.6 260 4300 580 180 0.48
RFGW 175-MZ2 28-Dec-05 28.11 7.61 7.53 2090 248 62.2 215 3800 590 180 0.14
RFGW 175-MZ3 31-Jan-05 29.16 7.38 34.84 11200 1150 363 487 20000 2900 104 0.68
RFGW 175-MZ3 11-Apr-05 29.74 7.52 34.28 11000 1270 382 516 20000 2800 100 0.22
RFGW 175-MZ3 11-Jul-05 30.73 7.39 34.98 10900 1170 373 481 19000 4600 100 4.45
RFGW 175-MZ3 3-Oct-05 29.25 7.45 33.34 11200 1290 399 560 19000 3200 110 0.44
RFGW 175-MZ3 28-Dec-05 31.39 7.47 34.89 10900 1290 401 547 20000 2700 120 4.94
RFGW  IWSD-MZ2 4-Feb-05 28.35 8.02 2.5 661 112 24.7 125 1300 520 111 0.11
RFGW  IWSD-MZ2  20-Apr-05 28.77 8.08 2.63 693 112 242 128 1200 550 110 5.13
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Table D 1 (Cont.)

Pé‘(’)j(f:t Station ID C"(lil;tc‘:ed

RFGW  IWSD-MZ2 19-Sep-05 2872 7.63 171 655 114 252 130 1000 390 110  1.71
RFGW  IWSD-MZ2 27-Dec-05 285 797 257 697 126 252 147 1200 500 130  0.16
RFGW  IWSD-MZ3  4-Feb-05 2838 818 418 1140 197 398 180 2000 80 38  0.14
RFGW  IWSD-MZ3 20-Apr05 2448 809 432 1160 195 39 184 2000 880 120  0.96
RFGW  IWSD-MZ3  12-Jul-05 2864 809 409 1080 180 385 162 2000 760 130 2.6
RFGW  IWSD-MZ3  6-Oct-05 2951 824 391 1100 196 35 190 1900 690 110  0.13
RFGW  IWSD-MZ3 27-Dec-05 2851 863 378 1060 149 389 158 1900 550 28 036
RFGW  L-6433  27-May05 2838 725 28 652 127 224 149 1400 267 150  1.76
RFGW  L-6433 15-u-05 2858 733 283 741 124 219 139 1500 330 130 0.8
RFGW L6436 15-ul-05 2711 698 2484 7710 847 205 615 14000 1500 130  0.11
RFGW  L2-PW1  2-Feb-05 282 844 142 329 762 127 691 670 320 67 0.6
RFGW  L2-PW1  21-Apr05 2709 794 209 488 968 176 962 990 390 90  0.04
RFGW  L2-PW1  22-Jun-05 2597 785 196 48 96 18 92 1000 1800 86 025
RFGW  L2-PW2  2-Feb-05 2579 791 143 33 718 135 767 640 320 80 0.1
RFGW  L2-PW2  28Apr-05 2572 79 158 372 773 149 839 660 280 71  0.04
RFGW  L2-PW2  22-Jun-05 257 7.6 154 369 77 147 8.1 730 1500 8 026
RFGW  LAB-MZ2  3-Feb-05 2985 804  1.19 282 642 135 682 460 310 8 52
RFGW  LAB-MZ2  19-Apr-05 2884 803 122 277 646 135 686 460 360 80 0.2
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Table D 1 (Cont.)

Pé‘(’)j(fgt Station ID C"(lil;tc‘:ed

RFGW  LAB-MZ2  22-Jun-05 3006 794 118 282 646 14 696 490 1600 87 031
RFGW  LAB-MZ2  28-Dec-05  29.65 794 118 267 6.6 129 673 460 350 94  0.08
RFGW  LAB-MZ3  3-Feb-05 3182 749 1662 4830 604 164 501 9500 1800 85  0.38
RFGW  LAB-MZ3  27-Apr05 3191 739 1693 4870 614 154 511 9800 1700 87  0.02
RFGW  LAB-MZ3  22-Jun-05 3119 727 1546 4610 587 147 497 8900 1800 94  0.85
RFGW  LAB-MZ3  28-Dec-05 3177 732 1589 4780 637 152 547 8500 1800 91 0.7
RFGW  MF-52 9-Feb-05 2826 747 218 549 852 181 102 1100 230 140  0.71
RFGW  MF-52  19-Apr05 2878 7.57 224 594 88 192 107 1100 210 150  0.01
RFGW  MF-52  29-Jun-05 2886 737 219 577 887 194 105 1000 240 150  0.09
RFGW  MF-52  21-Sep-05 2861 726 206 582 8 194 110 960 210 160 025
RFGW  MIU-MZI  2-Feb-05  27.65 817 2799 8520 957 295 388 15000 2100 36 145
RFGW  MIU-MZI  12-Apr05 2807 845 2743 8360 966 282 368 15000 2100 34  0.07
RFGW  MIU-MZI  12-Jul-05 2921  7.57 2795 8490 969 295 472 14000 2000 90 0.1
RFGW  MIU-MZI  29-Dec-05 2818 801 2734 8550 989 272 470 16000 2100 64  0.19
RFGW  MIU-MZ2  2-Feb-05  29.64 72 3398 11200 1110 368 601 20000 2700 112 0.9
RFGW  MIU-MZ2  12-Apr05  30.5 734 3377 10400 1150 365 607 19000 2700 110 0.1
RFGW  MIU-MZ2  12-Jul-05 3144 7.4 3424 10600 1170 398 630 19000 2600 110  0.11
RFGW  MIU-MZ2  29-Dec-05  28.62 747  33.54 10800 1190 333 655 20000 2500 130  0.12
RFGW  NMC-MZL  20-Apr-05  24.65 796 3503 10600 1180 329 365 20000 2400 140 051
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Table D 1 (Cont.)

Pg(’)j(fgt Station ID C"(lil;tc‘:ed

RFGW NMC-MZL  29-Jun-05 2516  7.94 3388 10600 1140 324 316 17000 2400 140  1.07
RFGW  NMC-MZL  17-Oct-05 2514 7.7 244 8470 946 292 345 16000 1800 150  1.65
RFGW NMC-MZU  20-Apr-05  24.69 789 199 484 968 204 786 1100 200 160  0.05
RFGW NMC-MZU  29-Jun-05 2488 774 194 462 91 20 703 990 210 160  0.18
RFGW NMC-MZU  17-Oct-05 2478  7.51 187 490 974 21 765 950 190 170 2
RFGW  OKF-42  8Feb-05 2555 7.6 036 385 466 98 522 54 182 0.22
RFGW  OKF-42  28-Apr-05 264 769 036 393 39 51 347 54 90 190 0.08
RFGW  OKF-42  20-Jun-05 2654 753 035 404 385 474 369 52 120 180  0.56
RFGW  OKF-42  10-0ct-05 2627 780 035 404 381 51 362 50 97 190 0.13
RFGW  OSF-100  7-Feb-05  23.11 819  0.15 - 903 201 371 45 68 62 032
RFGW  OSF-100  28-Apr-05 234 831  0.14 - 934 252 387 68 56 74 036
RFGW  OSF-100  1-Jul05 2338 809 0.5 i 93 144 387 42 64 72 395
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Table D 2 Florida aquifer quality data collected during year 2006. Salinity in ppt (%o), major ion concentrations in mg/L

(DBHYDRO)
Station ID C"('l':f;ed pH  Salinity
RFGW  BICY-MZI  27-Mar-06  27.89 886 335 977 129 453 718 1900 470 100 0.1
RFGW  BICY-MZI  [5Jun-06  29.15 881 366 1080 121 45 43 1700 390 48 092
RFGW  BICY-MZI  24-Oct-06 2692 928 396 1200 140 44 59 1900 450 50 7.16
RFGW  BICY-MZ2  27-Mar-06  28.11 768 52 1460 179 609 147 2700 720 160 0.5
RFGW  BICY-MZ2  15Jun-06 2887 758 522 1580 174 63 144 2700 590 150 1.5
RFGW  BICY-MZ2  24-O0ct06 2666 767 364 1100 130 43 120 1700 520 160 6.8

RFGW BICY-MZ3 27-Mar-06 28.29 7.36 27.15 8000 845 256 562 17000 1400 140  0.11
RFGW BICY-MZ3 15-Jun-06 28.63 7.46 27.14 9180 911 284 617 16000 1500 140  0.08
RFGW BICY-MZz4 27-Mar-06 30.77 6.76 26.71 10900 1160 408 808 21000 2700 190 0.4
RFGW BICY-MZz4 15-Jun-06 31.02 6.89 34.16 11100 1120 407 786 20000 2700 190  0.46

RFGW BRY-MW 9-Jan-06 30 7.14 2.51 666 120 24.7 126 1300 390 100 0.11
RFGW BRY-MW 30-Mar-06 25 7.5 2.46 125 1300 390 110  0.19
RFGW BRY-MW 28-Jun-06 29.78 7.67 2.63 626 114 25 140 1300 430 120 0.19
RFGW BRY-MW 25-Sep-06 30.1 7.55 2.59 640 120 27 1300 410 100 0.35
RFGW BSU-MZL 30-Mar-06 29.5 7.5 32.94 20000 400 120 3.04
RFGW BSU-MZL 22-Jun-06 32.97 7.45 33.66 10700 1100 392 19000 2800 120 0.42
RFGW BSU-MZL 31-Oct-06 31.83 7.19 3241 11000 1200 540 671 20000 2700 110 1.95
RFGW BSU-MZU 30-Mar-06 32.95 7.52 1.5 740 760 230 140  0.16
RFGW BSU-MZU 22-Jun-06 323 7.4 1.53 358 86.7 17 710 260 140  0.19
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Table D 2 (Cont.)

Pé‘(’)j(fgt Station ID C"g:f:ed Salinity ~ Na+ Cr  SO*

| RFGW  BSU-MZL  31-Oct-06  31.83  7.19 3241 11000 1200 540 671 20000 2700 110 195
RFGW  BSU-MZU  30-Mar-06 3295 752 15 740 760 230 140  0.16
RFGW  BSU-MZU  22-Jun-06 323 74 153 358 8.7 17 710 260 140  0.19
RFGW  BSU-MZU  31-0ct:06 3219 761 157 370 891 18 760 240 170 875
RFGW DF-4 I1Jan-06 2169 819 337 1030 144 354 121 1700 506 130  0.17
RFGW DF-4 11-Apr-06 218  7.68 343 1110 158 403 129 1900 540 130  0.08
RFGW DF-4 9-Jun-06 2269 801 345 1030 120 36 100 1770 522 130 051
RFGW DF-4 13-0ct-06 2255  7.59 343 968 130 36 110 1900 570 130  3.04
RFGW DF-5 1Jan-06  23.16 1018  3.02 921 607 40 154 1600 428 -5  0.13
RFGW DF-5 11-Apr-06 2275 96 306 1060 775 508 164 1700 460 9  0.06
RFGW DF-5 9-Jun-06 2319 973 3.1 1090 6l 42 135 1620 450 -5  0.53
RFGW DF-5 13-0ct-06 2356  9.57  3.08 883 68 42 150 1700 500 12 241
RFGW  ENP-100  12-Jan-06 2789 75 51 1590 183 59 164 2810 469 170 037
RFGW  ENP-100  29-Mar-06 2804 74 506 1470 177 60 156 3400 580 170  0.13
RFGW  ENP-100  8Jun-06 2807 75 519 1580 157 6l 140 2790 477 170 022
RFGW  ENP-100  13-Oct:06 2829 723 522 1440 170 59 160 3200 550 160 458
RFGW  FPU-MZL  15-Mar-06 2444 81 2296 6570 787 247 307 14000 1600 160 0.2
RFGW  FPU-MZL  1-Jun-06 2451 778 2295 6700 790 270 310 13000 1700 160  1.22
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Table D 2 (Cont.)

Pé‘(’)j(fgt Station ID C"g:f:ed Salinity ~Nat Mg S Vs

| RFGW  FPU-MZL  17-Oct-06  24.66 794 2246 6900 750 280 280 12000 1600 170 343
RFGW  FPU-MZU  15-Mar-06 2428 809 185 518 750 222 70 960 190 150  0.12
RFGW  FPU-MZU  1-Jun-06 2441 789 188 500 858 19 63 930 190 160 1
RFGW  FPU-MZU  17-Oct-06 2478  7.68 189 550 78 21 78 930 190 180 2.4
RFGW  G-2617 12-Jan-06 2604 784 226 613 90 245 808 1190 473 110  0.07
RFGW  G-2617 11-Apr-06 2578 777 229 727 85 30 906 1100 460 110  0.14
RFGW  G-2617 28-Jun-06 2571 786 231 616 101 26 76 1100 450 62  0.13
RFGW  G-2617 12-0ct-:06 2559 772 143 378 120 21 69 640 370 87 04
RFGW  G-2618 12-Jan-06 2663 805 14 370 69 190 645 641 347 87 0.0
RFGW  G-2618 11-Apr-06 258 791 142 416 110 218 715 630 340 92 022
RFGW  G-2618 28-Jun-06 2476 804 151 362 657 20 61 610 340 86  0.09
RFGW  G-2618 12-0c:06 2551 779 232 626 769 26 8 1100 450 60  1.05
RFGW  G-2619 12-Jan-06 261 905 195 576 63 244 784 976 476 100  0.09
RFGW  G-2619 11-Apr-06 2554 885 197 587 110 265 492 1000 320 35 0.5
RFGW  G-2619 28-Jun-06 2571 792 228 565 71 26 46 960 330 52 0.09
RFGW  G-2619 12-0ct-:06 2552 903 197 579 916 26 43 1100 340 44 057
RFGW  I175-MZI  27-Mar-06 2721 794 299 82 895 415 116 1600 480 130  0.36
RFGW  175-MZ1  14-Jun-06 2925 79 299 848 83 37 106 1500 460 210 0.76
RFGW  I75-MZ1  23-Oct-06  28.15  7.69  3.06 930 83 35 120 1400 500 140  5.55
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Table D 2 (Cont.)

Project . Collected -

 Code Station ID date Salinity
RFGW 175-MZ72 27-Mar-06 29.05 7.39 7.16 2100 98 73.4 257 4200 680 190  0.15
RFGW 175-MZ72 14-Jun-06 28.69 7.56 7.45 2220 132 76 223 4000 650 170 2.83
RFGW 175-MZ2 23-Oct-06 29.17 7.27 7.45 1900 128 68 220 3800 680 160  4.85

RFGW 175-MZ3 27-Mar-06 31.47 7.4 34.22 9860 140 372 492 21000 2700 110 1.19
RFGW 175-MZ3 14-Jun-06 29.91 7.47 34.04 11200 140 486 414 20000 2700 78 1.1
RFGW 175-MZ3 23-Oct-06 30.37 7.29 34.9 11000 281 470 460 20000 2600 110 54
RFGW IWSD-MZ2 21-Mar-06 30.54 8.52 244 669 270 243 90.6 1200 460 38 0.14

RFGW IWSD-MZ2 15-Jun-06 29.31 8.03 2.53 668 270 26 129 1200 520 120 0.96
RFGW IWSD-MZ2 20-Oct-06 29.18 7.68 2.57 690 1160 24 130 1200 530 130 2.6
RFGW IWSD-MZ3 21-Mar-06 26.1 8.37 3.79 1020 1300 42.4 135 2000 760 26 0.11
RFGW IWSD-MZ3 15-Jun-06 29.59 8.04 3.81 1090 1300 42 176 1900 770 110 1.46
RFGW IWSD-MZ3 20-Oct-06 29.32 8.06 391 1000 97.9 38 160 1700 790 120 3.39
RFGW L-6433 6-Jan-06 27.72 7.49 2.76 716 110 23.9 156 1470 268 150  0.12
RFGW L-6433 31-Mar-06 28.02 7.29 2.8 673 110 213 131 1600 280 150  0.11
RFGW L-6433 16-Jun-06 30.46 7.4 2.77 692 178 24 145 1500 280 140 0.27
RFGW L-6433 29-Sep-06 28.99 7.35 4.2 680 185 23 140 1500 260 140 0.7
RFGW L-6436 6-Jan-06 30.27 7.04 24.23 7260 170 223 577 14000 1600 150 042
RFGW L-6436 31-Mar-06 29.62 7.02 24.01 7310 150 198 507 15000 1800 130 0.29
RFGW L-6436 16-Jun-06 30.5 7.09 24.18 7550 135 263 490 14000 1700 140  0.68
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Table D 2 (Cont.)

Pé‘(’)j(fgt Station ID C"g:f:ed Salinity S Vs

[ RFGW  1-6436 29-Sep-06 3137  7.06 2507 7000 119 250 550 14000 1700 140  0.76
RFGW  L2-PWI 9-Jan-06 2628 765 192 491 129 182 95 951 367 91 0.l
RFGW  L[2-PWl  20-Mar-06 2629 751 197 48 120 173 912 930 370 93 024
RFGW  L2-PWl  28Jun-06  27.13 796  2.13 463 800 17 74 880 360 75 021
RFGW  L2-PWl  26-Sep-06 2635 8 197 470 721 18 8% 920 370 86 031
RFGW  L2-PW2 9-Jan-06 2658 749 157 387 760 15 8 730 350 90  0.09
RFGW  L[2-PW2  20-Mar-06 2689 747 165 398 97 15 82 810 350 93 0.8
RFGW  L2-PW2  28Jun-06 2574 791 159 297 911 13 64 570 320 160 0.18
RFGW  L2-PW2  26-Sep-06 2627 775 16 420 85 16 87 750 340 84 127
RFGW  LAB-MZI  21-Mar-06 2899 795 156 396 93 149 807 730 380 8  0.14
RFGW  LAB-MZl  28-Jun-06 2867 806  1.69 385 784 15 76 690 370 85  0.02
RFGW  LAB-MZI  20-0ct06 3122 773 158 360 792 15 8 670 350 174
RFGW  LAB-MZ2  21-Mar-06 2948 796 117 274 64 131 687 460 350 96  0.14
RFGW  LAB-MZ2  28-Jun-06 2889 805 141 274 78 13 62 440 350 88 0.1
RFGW  LAB-MZ2  20-Oct-06  31.09 778 118 270 94 13 66 440 330 90 2.5
RFGW  LAB-MZ3  21-Mar-06 3026  7.25 1439 4200 725 140 474 8200 1700 93  0.13
RFGW  LAB-MZ3  20-Oct-06 3253  7.19 1701 4900 67 170 430 9000 1900 89  4.46
RFGW  MIU-MZI  30-Mar-06 3283  7.63 2725 8570 68 311 479 17000 2100 100  0.13
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Table D 2 (Cont.)

Pé‘(’)j(fgt Station ID C"g:f:ed Salinity

| RFGW  MIU-MZI  14-Jun-06 2908  7.63 2717 8710 622 349 358 16000 2100 76 3.2
RFGW  MIU-MZI  23-Oct-06 2843 808 279 800 59 340 400 16000 2100 40 0.2
RFGW  MIU-MZ2  30-Mar-06 3659 735 335 8600 60 21000 2600 120 0.1

RFGW MIU-MZ2 14-Jun-06 33.84 7.29 33.38 11200 540 469 470 19000 2600 120

RFGW MIU-MZ2 23-Oct-06 3241 7.21 3432 11000 600 470 670 20000 2600 110 3.77
RFGW NMC-MZL 15-Mar-06 25.16 7.98 33.24 9750 963 349 383 20000 2400 150  0.08
RFGW NMC-MZL 31-May-06 26.13 7.82 335 4900 950 200 200 14000 48 150  4.08
RFGW NMC-MZL 26-Oct-06 24.93 8.23 22.94 9800 940 440 380 19000 2400 140  2.86
RFGW NMC-MZU 15-Mar-06 24.72 7.71 1.91 496 1120 21.6 76.2 1000 200 160 0.06

RFGW  NMC-MZU  31-May-06 26.89 8.05 2.03 470 1200 22 73 960 220 160 4.9
RFGW  NMC-MZU 26-Oct-06 24.7 8.03 1.95 510 1100 22 78 970 200 160  2.85
RFGW OKF-42 17-Mar-06 25.51 7.47 0.35 38.5 1090 54 30.8 54 87 190  0.25
RFGW OKF-42 4-Jun-06 25.73 7.59 0.43 41 600 6.2 30 55 72 200 1.05
RFGW OKF-42 3-Oct-06 26.73 7.57 0.34 38 1100 4.7 35 52 99 190  0.59
RFGW OSF-100 8-Jan-06 23.2 8.27 0.14 3.23 91 1.87 39.1 4.6 64 77 0.64
RFGW OSF-100 16-Mar-06 21.7 7.86 0.14 4.01 100 2.61 373 5.7 67 72 1.88
RFGW OSF-100 30-Jun-06 23.2 8.06 0.24 3.2 38.4 1.6 36 94 66 70 3.76
RFGW OSF-100 5-Oct-06 23.68 7.93 0.14 34 34 1.7 39 4.4 67 70 3.7
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APPENDIX E

EFPC Soil Physical and Chemical Characteristics

The Oak Ridge Reservation (ORR) (Figure E 1) was built as a part of Manhattan

Project to develop the nuclear weapons during World War II in Tennessee, USA, in 1942.

There were four plants constructed in ORR: K-25, S-50, Y-12 and X-10. X-10 plant is

now known as Oak Ridge National Laboratory (ORNL). During 1940s-1950s, the

Lithium isotope separation was performed at Y-12 plant. The separation using lithium

amalgam which Li dissolved in Hg. As a result 11 million kg of Hg were used and more

than 200,000 kg of Hg were accidentally released to the environment.

‘t't.f* The Oak Rlﬂ.nn Ressrvation
Anderacn and Roans Counties, Tennesses
== ORR boundary
@S Y-12 plant
Creeks
A Soil sample location

Figure E 1 Map of ORR and soil sample location (modified after www.esd.ornl.gov)

The released Hg was found accumulated in soil, sediment, bedrock which are continued

sources for East Fork Poplar Creek (EFPC) that locates downstream of the Y-12 plant.

The high concentration of Hg in EFPC raised the public concern on wild life and human

health on contacting the contaminated water. Many attempts and remediation plans are
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made to remove and reduce the Hg concentration in the creek. To best understand the fate
and transport of Hg in the creek, the EFPC soil physical and chemical property data
which play important role to Hg fate and transport were collected and described in this
section.

The ORR soils are found consisted of properties sandstone, siltstone, and
limestone. In this section the soil properties collected from Driese et al., 2001 are
categorized by the type of soil described in Table E 1 — E 4 for top soil, sandstone,
siltstone, and limestone respectively

Table E 1Top soil property (Driese et al., 2001)

Parameter Soil Property

Soil Zone (A and Bw horizons); thin

Geologic/Pedologic Material (20-60 cm), loamy-skeletal, mixed,
thermic, Typic Dystrochrept (Soil Survey
Staff 1990)

40-60% monocrystalline quartz; 2%
glauconite; 2—5% K-feldspar; ,1—
2% plagioclase; ,2% muscovite 1
biotite; ,1% carbonate allochems;

,2% heavy minerals

Detrital Mineralogy

25-40% lithorelicts (saprolite clasts);
Pedogenic Features 2-6% Fe/Mn-oxide/oxyhydroxide
glaebules; 1-20% very coarse to fine
roots; ,1% pedogenic clay

Very high (40-50%), mostly intergranular
Matrix Porosity and in root charnels; decreases
progressively downward to contact
with saprolite

Fracture Porosity None; no soil fractures are apparent in
field or in thin section
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Table E 2 Sandstone soil property (Driese et al., 2001)

Parameter Soil Property

Sandstone saprolite derived from weathering
of fractured, very fine-grained,
Geologic/Pedologic Material parallel- to ripple cross-laminated,
glauconitic, peloidal, feldspathic
quartz arenite; estimated 20% of saprolite
section

55-65% monocrystalline quartz; 5-8%
glauconite; 5-10% K-feldspar; ,5%
plagioclase; 2—5% muscovite 1 biotite;
,2% carbonate allochems;

,2% heavy minerals

Detrital Mineralogy

vadose pedogenic clay cements at detrital
grain contacts (meniscus) and on
undersides of grains (pendant); pedogenic
clay infillings of fractures; Fe/
Mn oxide and oxyhydroxide coatings
on grain surfaces and in fractures;
,1% roots

Pedogenic Features

High (20-30%), mostly in intergranular
pores and to a lesser degree in dissolution
Matrix Porosity intragranular (grain moldic)
pores; matrix pore apertures range
from 1-100 mm, with modal size in
the 20-50 mm size range

Few fracture pores (,5%) unfilled
with pedogenic clays, with average
Fracture Porosity spacing of 0.5-5 cm; fracture apertures
(pre-clay infill) range from 5.0
mm to 0.5 mm, but open fractures
range from 1-10 mm
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Table E 3 Siltstone soil property (Driese et al., 2001)

Parameter

Soil Property

Geologic/Pedologic Material

Siltstone/shale saprolite derived from
weathering of fractured, laminated to
weakly bioturbated, illitic to chloritic
clayey siltstone to silty shale; estimated
50% of saprolite section

Detrital Mineralogy

matrix consists of 50-80% illite, with
subordinate chlorite; 10-30% monocrystalline
quartz; 5-10% detrital biotite
and muscovite; ,1% glauconite;
,1% heavy minerals

Pedogenic Features

abundant pedogenic clay random (disordered)
smectite/chlorite or smectite/
vermiculite; pedogenic clay and
Fe/Mn oxide and oxyhydroxide porefillings
and coatings of fractures; 2—
5% roots

Matrix Porosity

Probably high (30-50%), but cannot be
resolved with petrographic microscope;
matrix pore apertures probably
,1 mm

Fracture Porosity

Common fracture pores (10-20%),
with average spacing of 0.5-3 cm;
fracture apertures (pre-clay infill)
range from 5.0 mm to 1.5 mm, with
modal size of 10-20 mm for open
fracture pores
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Table E 4 Limestone soil property (Driese et al., 2001)

Parameter Soil Property

Geologic/Pedologic Material

Limestone saprolite derived from weathering
of fractured, intraclastic rudstone
to floatstone that consists of 0.5-10
cm diameter, discoidal intraclasts comprised
of sandy, peloidal and skeletal
lime grainstone to packstone; estimated
30% of saprolite section

Detrital Mineralogy

matrix consists of mixture of 80-90%
illite and random (disordered) smectite/
chlorite; 10-40% monocrystalline
quartz; 2—-5% detrital biotite and
muscovite; 95% glauconite; ,1%
heavy minerals

Pedogenic Features

abundant pedogenic clay random (disordered)
smectite/chlorite or smectite/
vermiculite; pedogenic clay and
Fe/Mn oxide and oxyhydroxide porefillings
and coatings of fractures; 2—
5% roots

Matrix Porosity

High (30-50%), includes large root
pores (up to 5 mm) in matrix, but
many other matrix pores cannot be
resolved with petrographic microscope;
most matrix pore apertures
probably ,5 mm

Fracture Porosity

Few fracture pores (,5%) unfilled
with pedogenic clays, with average
spacing of 0.5-5.0 cm; fracture apertures
(pre-clay infill) range from 5.0
mm to 2 mm
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The EFPC soil properties were obtained from Han et al. (2012). The soil samples
included EFPC floodplain surface soil (n = 23), EFPC bank soil (n = 3), sediment and
sediment soil profile (n = 10). Han et al. (2012) reported that the soil samples were
analyzed for their mineral compositions: Fe;O3;, Mn, and Carbon and the cation exchange
capacity (CEC) (Table E 5). The soil Hg concentrations as cinnabar-Hg, noncinnabar-Hg,

and total-Hg were also analyzed (Table E 6).

Table E 5 EFPC Soil composition (Han et al., 2012)

. Depth
Soil type om
Surface soil 0-20 2.45 0.11 18.50 4.44 7.04-7.46
Sediment - 2.5 0.14 7.30 2.78 7.52
0.10 1.99 0.09 13.31 2.09 7.32-7.46
Bank soil
50-60 2.91 0.08 6.96 129 7.40-7.84
0-10 2.85 0.11 12.33 3.10 7.38-7.51
Sediment soil 50-60 2.15 0.08 11.33 1.34 7.37-7.99
profile
100-110 2.79 0.08 10.20 2.48 7.47-7.64
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Table E 6 Concentrations of cinnabar mercury, non-cinnabar mercury and total mercury
in bank soils and sediment of Lower East Fork Poplar Creek, Oak Ridge, TN obtained
from Han et al. (2012)

Noncinnabar Cinnabar Total Noncinnabar Cinnabar

Soil Type Dc‘:gth -Hg -Hg Hg -Hg -Hg
mg/kg mg/kg mg/kg % )
0-10 Average 51.4 1.0 52.3 98.2 1.8
Standard 47 0.7 5.3 11 11
deviation
Maximum 56.3 1.7 58.1 98.9 3.0
Minimum 47.0 0.5 47.5 97.0 1.1
Bank soil
50-60 Average 23.2 17.9 41.1 63.0 37.0
Standard 26.9 28.5 20.0 53.9 53.9
deviation
Maximum 52.9 50.8 53.9 98.2 99.0
Minimum 0.5 1.0 18.1 1.0 1.8
Sediment - 72.5 1.7 74.2 97.7 2.3

It can be seen in Table E 5 that the EFPC soils evidentially consists of minerals
which are potentially absorb the Hg. Fe,Os content in the bank soil increased with depth
while there is no trend for sediment profile soil. Mn mineral concentrations show the
decrease trend with depth for both bank and sediment profile soils.

Table E 6 shows the Hg concentrations in the EFPC soil, the data indicated that,
for the bank soil, the noncinnabar-Hg decreases with depth while the cinnabar-Hg
increases with depth. For the sediment soil, the Hg content is as high as 97.7 mg/kg-soil

and 97% Hg content is noncinnabar-Hg.
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ENP Soil Physical and Chemical Characteristics
Everglades National Park (ENP), FL, is a unique wetland environment with a
specific ecosystem and wildlife. The area consists of the freshwater, mangrove and
brackish water. The major soil type of this area is peat soil, which consists of organic
carbon, and different minerals (e.g., S mineral, Fe mineral and CaCOs). The soil
characteristics (physical and chemical characteristics) of the Shark River Slough (SRS),
SRS1 to SRS6 are the areas of concern for Hg transport (Figure F 1), collected from

relevant literature and websites (i.e., DBHYDRO and Florida coastal everglades long

APPENDIX F

term ecological research websites) are described in this section.
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Figure F 1 Map of ENP and soil collection sites (modified after Florida coastal
everglades long term ecological research website)
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The soil characteristics of SRS1 to SRS6 consist of organic, Fe and S minerals
collected during 2004 — 2010 are shown in Tables F 1 to F 6 respectively. The percentage
of CaCO; mineral content in soils of the sites (SRS1 to SRS6) collected during 2000 —
2001 is shown in Table F 7.

Table F 1 SRSI soil characteristics collected during 2004 —2010 (DBHYDRO and
Florida coastal everglades long term ecological research websites)

Date Po Organics Extractable Fe Total S
g/ce % pmol/cc pmol/cc

15-Aug-04 0.14 30.96 14.7 7.67
15-Aug-04 0.06 38 6.85 7.46
15-Aug-04 0.13 39.28 10.85 10.19
8-Aug-05 0.43 17.51 18.91 228
8-Aug-05 0.41 16.48 12.16 2.66
8-Aug-05 0.31 15.65 7.85 2.63

1-Aug-06 0.11 54.03 5.09 18.93
1-Aug-06 0.10 66.05 4.89 13.14
1-Aug-06 0.07 65.79 3.83 15.39
5-Aug-07 0.13 76.33 1.35 5.94
5-Aug-07 0.14 77.7 1.37 11.7
5-Aug-07 0.17 72.07 1.85 11.4
10-Aug-08 0.16 78.19 92.25 1.27
10-Aug-08 0.16 67.68 65.15 2.99
10-Aug-08 0.15 74.44 57.05 15.21
10-Aug-08 0.13 75.08 78.44 2.53

15-Aug-09 0.13 68.39 5.31 16.85
15-Aug-09 0.17 70.07 6.19 14.86
15-Aug-09 0.10 76.54 3.92 23.46
15-Aug-10 0.10 83.02 0.05 7.12

15-Aug-10 0.11 75.68 0.06 14.37
15-Aug-10 0.13 71.26 0.02 9.21
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Table F 2 SRS2 soil characteristics collected during 2004 —2010 (DBHYDRO and
Florida coastal everglades long term ecological research websites)

Organics Extractable F Total S
) pmol/cc pmol/cc
15-Aug-04 0.11 40.93 12.28 3.43
15-Aug-04 0.12 39.93 15.23 4.03
15-Aug-04 0.09 38.67 9.17 4.14
8-Aug-05 0.10 83.71 4.75 0.61
8-Aug-05 0.10 89.19 5.87 0.94
8-Aug-05 0.11 85.71 6.33 1.49
1-Aug-06 0.07 85.85 2.74 1.03
1-Aug-06 0.07 86.35 2.58 2.63
1-Aug-06 0.06 83.98 2.38 2.31
5-Aug-07 0.11 85.74 0.95 6.66
5-Aug-07 0.10 82.65 1.04 5.29
5-Aug-07 0.12 87.63 0.77 7.31
10-Aug-08 0.07 89.59 30.62 4.49
10-Aug-08 0.11 86.39 9.64 5.27
10-Aug-08 0.08 86.83 22.06 0.57
15-Aug-09 0.14 82.46 4.14 7.84
15-Aug-09 0.16 86.64 4.25 7.96
15-Aug-09 0.15 82.9 6.28 10.11
15-Aug-10 0.09 85 0 6.49
15-Aug-10 0.08 87.3 0.02 7.76
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Table F 3 SRS3 soil characteristics collected during 2004 —2010 (DBHYDRO and
Florida coastal everglades long term ecological research websites)

Organic Extractable Fe Total S
%S pmol/cc pmol/c
15-Aug-04 0.11 41.29 10.48 1.35
15-Aug-04 0.11 41.54 9.17 1.55
15-Aug-04 0.08 40.69 8.64 1.91
8-Aug-05 0.10 86.48 5.65 0.67
8-Aug-05 0.09 86.44 522 0.56
8-Aug-05 0.07 87.47 5.14 1.07
1-Aug-06 0.04 86.49 233 1.25
1-Aug-06 0.04 87.87 1.89 1.28
1-Aug-06 0.03 86.23 1.71 1.57
5-Aug-07 0.09 87.38 0.77 1.35
5-Aug-07 0.09 88.37 0.83 2.18
5-Aug-07 0.08 87.09 0.72 1.39
10-Aug-08 0.13 88.15 19.27 1.51
10-Aug-08 0.14 87.96 22.71 1.27
10-Aug-08 0.10 88.57 15.15 1.58
15-Aug-09 0.15 86.73 3.84 2.83
15-Aug-09 0.15 87.32 3.48 1.22
15-Aug-09 0.15 86.89 3.45 1.25
15-Aug-10 0.10 88.27 0.02 0.82
15-Aug-10 0.10 87.35 0 1.2
15-Aug-10 0.08 88.26 0 1.75
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Table F 4 SRS4 soil characteristics collected during 2004 — 2010 (DBHYDRO and
Florida coastal everglades long term ecological research websites)

Organics Extractable Fe Total S
% pmol/cc pmol/cc

15-Aug-04 0.14 41.49 4.37 19.3
15-Aug-04 0.17 40.96 6.48 13.98
15-Aug-04 0.14 40.37 9.64 4.1
8-Aug-05 0.13 86.59 5.36 0.66
8-Aug-05 0.20 91.48 10.22 1
8-Aug-05 0.13 89.32 8.06 0.52
1-Aug-06 0.08 86.74 1.29 5.53
1-Aug-06 0.11 86.62 1.71 3.01
1-Aug-06 0.08 87.31 0.93 7.39
5-Aug-07 0.16 85.38 0.93 4.15
5-Aug-07 0.15 85 1.05 5.87
5-Aug-07 0.16 86.11 0.94 5.79
10-Aug-08 0.16 86.19 13.28 0.49
10-Aug-08 0.19 86.49 25.59 0.32
10-Aug-08 0.16 85.38 24.74 0.31
15-Aug-09 0.16 86.6 2.62 6.55
15-Aug-09 0.26 48.12 32 7.64
15-Aug-09 0.18 84.37 4.03 5.1
15-Aug-10 0.13 86.29 0 3.35
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Table F 5 SRSS soil characteristics collected during 2004 —2010 (DBHYDRO and
Florida coastal everglades long term ecological research websites)

Organics Extractable Fe
% pmol/cc

15-Aug-04 0.12 30.31 11.17 14.74
15-Aug-04 0.18 29.21 11.01 33.13
15-Aug-04 0.19 27.73 9.32 11.42
8-Aug-05 0.17 79.67 7.19 8.84
8-Aug-05 0.15 70.94 8.35 5.19
8-Aug-05 0.15 61.47 9.07 4.41
1-Aug-06 0.13 61.67 2.51 24.06
1-Aug-06 0.27 24.65 6.33 5.1

1-Aug-06 0.13 55.72 2.48 16.77
1-Aug-06 0.32 17.75 5.79 18.32
5-Aug-07 0.26 39.92 3.43 29.51
5-Aug-07 0.22 43.83 2.58 19.19
5-Aug-07 0.23 48.81 2.96 20.15
10-Aug-08 0.20 67.63 17.91 2.18
10-Aug-08 0.20 55.32 13.62 3.14
10-Aug-08 0.25 54.55 18.76 2.28
15-Aug-09 0.26 41.86 4.59 13.45
15-Aug-09 0.23 62.25 2.92 13.35
15-Aug-09 0.20 50.1 4.11 27.79
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Table F 6 SRS6 soil characteristics collected during 2004 —2010 (DBHYDRO and
Florida coastal everglades long term ecological research websites)

Organics Extractable Fe Total S
% pmol/cc
15-Aug-04 0.49 12.83 14.92 20.16
15-Aug-04 0.50 10.74 17.55 36.76
15-Aug-04 0.47 9.63 16.13 15.76
8-Aug-05 0.21 60.66 6.16 2.68
8-Aug-05 0.19 58.44 5.41 2.49
8-Aug-05 0.28 47.73 11.69 5.02
1-Aug-06 0.29 24.03 7.5 40.62
1-Aug-06 0.51 9.75 7.47 27.26
1-Aug-06 0.19 27.98 5.27 18.47
1-Aug-06 0.38 16.08 7.24 25.01
5-Aug-07 0.58 17.13 5.59 36.33
5-Aug-07 0.54 17.96 7.39 26.25
5-Aug-07 0.58 16.25 6.55 42.06
10-Aug-08 0.66 28.5 27.81 19.8
10-Aug-08 0.49 18.55 33.43 12.76
10-Aug-08 0.51 23.7 29.94 15.68
15-Aug-09 0.59 17.27 11.91 70.42
15-Aug-09 0.52 22.11 7.08 40.88
15-Aug-09 0.38 30.23 9.08 51.88
15-Aug-10 0.56 16.65 5.92 20.14
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Table F 7 CaCO; mineral content is soils, SRS1 to SRS6, collected during 2000 - 2001
(DBHYDRO and Florida coastal everglades long term ecological research websites)

Site Name Date Sample type % CaCO;
SRS1 10-Jan-01 Sediment 62.74
SRS2 16-Nov-00 Sediment 29.41
SRS3 14-Nov-00 Sediment 32.15
SRS4 17-Nov-00 Sediment 27.58
SRS5 17-Nov-00 Sediment 55.36
SRS6 17-Nov-00 Sediment 68.96
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