





Figure 12. Locations of stream, soil, and rock sample sites, Cove, Arizona.
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Table 6. Chemical properties of soil, sediment, and rock samples, Cove, Arizona.

ft, feet; WGS 1984 datum for latitude and longitude; pR/hr, microR/hr radioactivity measurement unit; --, no measurement taken

ISDampIe tSyz:)r:ple Site description Altl(;;de Latitude Longitude uR/hr
So01 Sail Surface soil at high point adjacent to Joe Well 6222 36.57957 -109.20980 7
S02 Sail Surface soil at low point adjacent to Joe Well 6210 36.57980 -109.20980 6
S03 Sail Surface soil adjacent to and upgradient of PHS 7-3065 6221 36.57853 -109.20933 7
S04 Sall Stream sediment downgradient of PHS 7-3065 in wash 6208 36.57822 -109.20930 7
S05 Sail Surface soil sample downgradient of Ellison Well (in wash) 6230 36.57908 -109.22569 6
S06 Sail Surface soil sample upgradient of Ellison Well (in wash) 6251 36.57877 -109.22535 5
SSo1 Sediment Soil at Seep 7514 36.51074 -109.23538 13
SS02 Sediment Sediment at head of drainage 7343 36.51177 -109.23366 40
SS03 Sediment Stream sedment 7356 36.51197 -109.23341 24
SS04 Sediment 100-transect below reclaimed adit 7445 36.51144 -109.23452 -
SS05 Sediment Background upstream of mine 312 7547 36.51107 -109.23638 9
SS06 Sediment Sediment at Confluence Area 4 at W03 6576 36.54133 -109.23005 9
SS07 Sediment Sediment from drainage at W04 6770 36.52985 -109.23636 19
SS08 Sediment Sediment midpoint of drainage (no water) 6797 36.52936 -109.23640 20
SS09 Sediment Sediment from drainage at W05 6852 36.53166 -109.23558 12
SS10 Sediment Sediment from drainage at W06 6820 36.53377 -109.23440 9
SSi1 Sediment Sediment sample from drainage at W07 6446 36.55633 -109.22185 5
SS12 Sediment Sediment from dry drainage upstream of confluence 6638 36.54147 -109.23136 6
RKO1 Rock Rock 7399 36.51143 109.23395 36
RK02-R Rock Hot rock at head of drainage (right side) 7399 36.51186 -109.23355 1200
RK02-L Rock Hot rock at head of drainage (left side) 7349 36.51186 -109.23355 1200
RKO03 Rock Red-gray-yellow lens upgradient of mine 312 7888 36.51530 -109.23775 7
RK04 Rock Red rock adjacent to drainage 6785 36.53496 -109.23316 11
RKO05 Rock Red Rock adjacent to drainage, upslope of confluence 6633 36.54139 -109.22998 3
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Table 7. Chemical properties of soil, sediment, and rock samples, Cove, Arizona — Continued.

%wt., weight percent; ppm, parts per million;

Sample Sample Al,03 Ba CaO0 Fe,0O; K,O0 MgO Na,0O P,05 SiO, SO; Sr TiO,

ID type %wt ppm  %wt %owt %owt %owt %owt %wt %wt %wt ppm %wt
S01 Soil 6.24 586 1.37 1.25 235 0.59 1.12 0.07 725 0.02 126 0.20
S02 Soil 447 902 7.88 1.18 1.87 1.38 0.73 0.05 66.2 0.05 450 0.17
S03 Sail 6.62 611 1.81 1.48 244 0.86 1.01 0.10 70.7 0.03 152 0.21
S04 Soil 6.52 730 495 1.83 2.31 140 094 0.09 68.0 0.06 315 0.26
S05 Soil 537 602 261 1.25 200 0.92 1.05 0.05 722 0.06 121 0.16
S06 Soil 7.76 601 1.82 1.89 2.55 1.02 0.92 0.09 70.7 0.02 112 0.25
SS01 Sediment 6.08 559 3.52 1.52 236 092 0.74 0.07 66.2 0.07 210 0.17
SS02 Sediment 556 464 1.87 1.62 2.09 0.91 0.58 0.06 65.8 <0.02 117 0.17
SS03 Sediment 5.56 448 1.77 1.46 210 0.82 0.64 0.06 66.3 <0.02 114 0.18
SS04 Sediment 7.13 508 2.59 1.89 2.54 1.21 0.75 0.08 66.7 0.02 133 0.19
SS05 Sediment 6.96 537 2.00 2.08 2.48 1.05 0.77 0.08 64.2 0.03 132 0.22
SS06 Sediment 4.89 448 098 0.93 1.99 0.59 0.64 0.04 682 002 831 0.13
SS07 Sediment 5.70 467 135 1.11 210 080 079 005 701 0.03 909 0.14
SS08 Sediment 4.74 494 1.08 1.21 193 060 061 005 664 <0.02 823 0.16
SS09 Sediment 558 453 1.61 1.15 218 084 066 0.06 70.2 <0.02 846 0.14
SS10 Sediment 551 514 1.46 1.12 2.09 0.78 0.72 005 706 <0.02 90.1 0.14
SS11 Sediment 4.67 629 1.56 1.36 1.82 0.63 059 005 66.2 002 914 0.19
SS12 Sediment 5.60 520 1.11 1.16 2.09 0.71 0.71 0.04 673 <0.02 853 0.15
RKO1 Rock 3.11 185 12.7 1.17 1.15 0.75 0.16 0.04 508 <005 77.0 0.10
RK02-R Rock 585 516 7.97 2.06 1.82 193 026 0.04 573 <0.05 140 0.08
RKO2-L Rock 530 2990 7.31 1.34 2.19 1.82 0.24 0.05 61.2 0.08 493 0.09
RKO03 Rock 986 366 1.64 3.22 3.33 150 0.30 0.07 61.0 <0.05 119 0.29
RKO04 Rock 6.41 437 164 0.74 2.31 0.85 099 0.04 700 <0.05 827 0.08
RKO05 Rock 7.66 423 6.19 1.97 2.24 3.64 1.27 012 73.0 <0.05 150 0.25
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Table 8. Chemical properties of soil, sediment, and rock samples, Cove, Arizona. — Continued.

ppm, parts per million

Sample Sample As Be Bi Cd Co Cr Cs Cu Ga Ge Li Mn Mo
ID Type ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm
S01 Soil 212 058 <0.1 <01 263 147 171 106 7.13 141 114 256 0.36
S02 Soil 241 043 <01 <0.1 341 184 126 151 516 1.16 105 325 0.30
S03 Soll 263 071 010 <0.1 335 153 200 120 759 145 131 291 057
S04 Soil 317 079 <01 <01 423 210 211 110 769 136 164 332 0.38
S05 Soll 256 059 <0.1 <0.1 278 107 160 804 6.23 126 136 236 0.30
S06 Soil 341 087 <01 <01 408 17.1 261 116 9.16 142 175 303 0.36
SS01 Sediment 5.16 060 <0.1 <0.1 340 145 213 946 6.95 122 170 248 246
SS02 Sediment 3.03 063 <0.1 <0.1 322 11.0 180 836 6.31 121 145 231 051
SS03 Sediment 236 054 <0.1 <0.1 285 998 175 7.82 6.09 119 143 196 0.40
SS04 Sediment 4.13 0.80 <0.1 <0.1 4.18 134 257 106 825 129 18.0 217 0.87
SS05 Sediment 433 0.79 <0.1 <0.1 416 104 238 953 8.19 129 153 271 0.98
SS06 Sediment 2.07 066 <0.1 <01 224 930 143 7.04 6.00 129 126 208 0.31
SS07 Sediment 191 061 <01 <01 219 831 141 7.09 581 123 131 195 0.64
SS08 Sediment 1.84 057 <0.1 <01 240 990 134 693 557 124 124 321 0.36
SS09 Sediment 2.08 064 <0.1 <0.1 229 874 157 693 576 121 144 220 0.59
SS10 Sediment 218 061 <0.1 0.16 232 969 139 765 592 123 13.6 224 0.45
SS11 Sediment 196 053 <0.1 <0.1 220 920 121 692 513 1.13 985 281 1.60
SS12 Sediment 1.89 064 <0.1 <01 231 990 139 7.17 585 1.22 120 207 0.28
RKO1 Rock 436 038 <0.1 <01 308 745 129 6.69 436 103 13.7 1070 0.94
RK02-R Rock 118 0.78 <0.1 <01 259 6.17 154 856 120 9.38 129 428 1.10
RK02-L Rock 6.89 068 <01 <01 277 547 304 794 118 591 120 628 1.83
RKO03 Rock 351 134 014 <0.1 6.76 128 473 147 137 145 142 250 0.48
RKO04 Rock 162 067 <01 <01 180 589 124 6.19 6.72 127 132 132 0.22
RKO05 Rock 343 078 <0.1 <0.1 527 184 200 128 814 132 192 395 0.23
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Table 8. Chemical properties of soil, sediment, and rock samples, Cove, Arizona. — Continued.

ppm, parts per million

Sample Sample Nb Ni Pb Rb Sh Sc Th TI U \% Y Zn
ID Type ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm  ppm
S01 Soll 897 515 136 69.0 043 384 686 035 147 27.7 19.3 21.0
S02 Soll 16,0 692 115 545 035 466 348 027 1.23 24.2 187 155
S03 Soll 873 652 156 693 054 387 501 114 142 30.3 201 221
S04 Soll 936 8.36 135 66.6 047 449 532 045 1.66 37.6 223 237
S05 Soil 531 473 104 557 029 343 377 030 1.38 30.9 144 149
S06 Soil 928 758 141 732 046 493 586 035 153 37.6 221 25.0
SS01 Sediment 6.05 463 11.0 627 039 391 377 032 182 94.5 149 18.6
SS02 Sediment 557 393 106 545 031 326 362 027 6.54 58.7 141 179
SS03 Sediment 5.01 3.71 107 552 028 304 359 026 571 49.1 142 17.0
SS04 Sediment  5.90 5.14 13.0 68.0 044 458 455 1.15 10.0 82,5 16.9 21.1
SS05 Sediment 7.37 495 128 681 033 430 502 045 334 43.0 19.7 224
SS06 Sediment 5.23 4.08 11.1 56.7 029 252 297 034 200 32.8 124  10.9
SS07 Sediment 4.48 386 103 53.8 028 245 277 028 3.76 52.4 11.6 115
SS08 Sediment 5.77 337 105 526 029 264 321 026 492 69.4 154 122
SS09 Sediment 430 3.73 10.0 547 029 278 292 027 3.05 40.3 11.2 115
SS10 Sediment 5.19 417 11.3 547 029 276 293 026 459 41.4 12.7 15.0
SS11 Sediment 7.01 350 102 476 030 240 307 022 213 42.6 148 13.1
SS12 Sediment 543 433 11.1 544 033 245 305 025 235 34.5 124 107
RKO1 Rock 342 395 890 321 039 242 177 027 325 226 174 145
RK02-R  Rock 330 429 350 439 411 240 221 032 848 11000 8.15 204
RKO02-L  Rock 294 947 445 963 236 060 246 9.82 35000 18100 9.16 18.1
RKO03 Rock 103 652 148 115 047 822 819 049 208 49.3 23.7 343
RKO04 Rock 3.62 433 102 580 026 251 253 037 0.97 11.1 11.0 111
RKO05 Rock 8.40 9.86 101 572 042 6.69 515 034 1.59 25.6 25.7 247
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Radioactivity survey
Radioactivity measurements (microR) were performed at the reclaimed uranium mine site NA-

312 and the drainages downgradient (Figure 15). In addition, measurements were collected at the
well sites. MicroR measurements of the stream sediment immediately downgradient of mine site
NA-312 ranged from 24 to 40 uR/h, and was higher than background (6uR/h). The radiological
measurement of the surface soil at the seep was 13 uR/h. Rock sample RKO1 collected
downgradient of the reclaimed mine NA-312 appeared as mine waste or ore rock and contained a
reading of 36 uR/h. Split rock samples RK-02-R and RK-02-L of the same rock, collected further
downgradient of the mine site, had an anomalously high reading of 1200 uR/h. This rock
resembled mine waste rock or ore rock. Steam sediment site upstream of the mine site exhibited
a reading of 9 uR/h. In the drainages where water samples were collected, readings ranged from
9 to 20 puR/h. The measurement of the confluence of the two drainages was 9 uR/h. The
radiological measurement downstream in Cove Wash at water sample site W07 was 5 pR/h.
MicroR readings of soil sediments at the Joe well were 6 — 7 uR/h. The readings of soil sediment
at the PHS well was 7 uR/h, and the soil sediments at the Ellison well was 5 — 6 uR/h.
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Figure 13. Location of radiological surveys with uR/h reading, Cove, Arizona.
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Summary and Conclusion

This study has presented new information of the composition of water, soil, and sediment that
was not available prior to this study. This study represents a snapshot of the study area in 2011
and presents a new baseline in which it can be compared with future observations and
investigations. This study also observed the changes that have occurred at three locations
previously sampled by the U.S. EPA. The EPA study was the only published data available for
the Cove area and it reflects a preliminary baseline in 1999. No statement can be made about the
uncertainty associated with the EPA reported data; however, it was utilized for the basis of
comparison of trace metals in this study.

There were no distinct patterns of trace-element concentrations of the surface water and sources
for uranium, arsenic, molybdenum, and vanadium. Concentrations of arsenic and molybdenum
were relatively low for surface water and groundwater samples in the study area. This finding
was consistent with low concentrations of arsenic and molybdenum in the stream-sediment
sample and soil samples. Overall, there was little variation of select trace-elements in the soils
and stream-sediment samples; however, the rock samples (RK-02-L and RK-02-R) collected
immediately downgradient of the reclaimed mine sites exhibited the highest concentration of

trace-elements.

The evaluation of the data has shown the following:

e The surface water samples collected in the drainages ranged from 63.8 ug/L to 231 ug/L,
and exceeded the MCL for uranium. With respect to background, the surface water
samples exhibited high concentrations of lithium (43.0 to 85.6 pug/L), manganese (28.4 to
681ug/L), and strontium (1120 to 2210 pg/L). Three surface water samples also exhibited
high levels of vanadium (12.7 to 20.1 ug/L) compared to background.

e Concentrations of uranium did not correlate with arsenic, molybdenum, and vanadium,
which are often present in uranium minerals.

e The water chemistry of the seep sample is distinct from the surface water chemistry. It
exhibited high concentrations of uranium (1550 pg/L), arsenic (48.1ug/L), cadium (1.1
ug/L), copper (0.98 ug/L), lithium (345 pg/L), molybdenum (763 pg/L ), selenium (1210
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