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Constituents of Concern






Appendix M

Predicted Sulfate Concentrations - Alternative 2
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Predicted Antimony Concentrations - Alternative 2
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Figure M-5. Predicted antimony concentrations, Alternative 2
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Figure M-6. Predicted nitrate concentrations, Alternative 2
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Predicted Copper Concentrations - Alternative 2
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Figure M-7. Predicted copper concentrations, Alternative 2
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Figure M-8. Predicted sulfate concentrations, Alternative 3
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Figure M-9. Predicted total dissolved solids concentrations, Alternative 3
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Figure M-10. Predicted selenium concentrations, Alternative 3
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Figure M-11. Predicted cadmium concentrations, Alternative 3
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Figure M-12. Predicted antimony concentrations, Alternative 3
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Figure

M-13. Predicted nitrate concentrations, Alternative 3
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Figure M-14. Predicted copper concentrations, Alternative 3
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Figure M-17. Predicted selenium concentrations, Alternative 4
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Figure M-18. Predicted cadmium concentrations, Alternative 4
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Figure M-19. Predicted antimony concentrations, Alternative 4
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Figure M-20. Predicted nitrate concentrations, Alternative 4
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Figure M-22. Predicted sulfate concentrations, Alternative 5
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Figure M-23. Predicted total dissolved solids concentrations, Alternative 5
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Figure M-24. Predicted selenium concentrations, Alternative 5
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Figure M-25. Predicted cadmium concentrations, Alternative 5
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Figure M-26. Predicted antimony concentrations, Alternative 5
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Modeled data are not specific to total
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water standards, modeled data can
be assumed to apply to both
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M-27. Predicted nitrate concentrations, Alternative 5
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Figure M-28. Predicted copper concentrations, Alternative 5
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Figure M-29. Predicted sulfate concentrations, Alternative 6, DEIS water quality model
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Figure M-30. Predicted total dissolved solids concentrations, Alternative 6, DEIS water

quality model

M-15




Appendix M

0.1

Concentration (mg/L)

0.001

0.0001

Predicted Selenium Concentrations - Alternative 6

Based on a modeled estimate of 90% seepage collection efficiency (DEIS water quality model)

O
'y
O e 'y
o O
'Y
0 8
O
Seepage DS1 DS2 DS3 Ds4 DS5

(Groundwater) (Groundwater) (Groundwater) (Groundwater) (Groundwater)

Downstream Direction >

Gila River
(Surface Water)

Note that scale is logarithmic, and
differs between graphs shown in this
appendix

Modeled data are not specific to total
or dissolved fractions; for the
purposes of comparison to surface
water standards, modeled data can
be assumed to apply to both

The surface water quality standard
for selenium is based on the total
fraction

O  DEIS WQ Model
Year 41

& DEISWQ Model
Year 100

@  DEISWQ Model

Year 245

AWQsS

== = Most stringent
SWQs
Baseline
Groundwater
Baseline Surface
Water

Figure

M-31. Predicted selenium concentrations, Alternative 6, DEIS water quality model
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Modeled data are not specific to total
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purposes of comparison to surface
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The surface water quality standard
for cadmium is based on the
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Figure M-32. Predicted cadmium concentrations, Alternative 6, DEIS water quality model
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M-33. Predicted antimony concentrations, Alternative 6, DEIS water quality model
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Figure M-34. Predicted nitrate concentrations, Alternative 6, DEIS water quality model
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Figure M-35. Predicted copper concentrations, Alternative 6, DEIS water quality model
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Figure M-36. Predicted sulfate concentrations, Alternative 6, FEIS water quality model
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Figure M-37. Predicted total dissolved solids concentrations, Alternative 6, FEIS water

quality model
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Figure M-38. Predicted selenium concentrations, Alternative 6, FEIS water quality model
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M-39. Predicted cadmium concentrations, Alternative 6, FEIS water quality model
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Appendix N

Overview of Existing Water Quality Sampling

While some water quality samples have been collected in the area as early as 1986, water quality
sampling conducted by Resolution Copper Mining, LLC (Resolution Copper), began in earnest in 2003
(Agner 2020; Garrett 2017a; Rietz 2016a). Groundwater and surface water quality samples have been
analyzed for a wide suite of field parameters, general hydrochemistry, metals, isotopes, and radionuclides.
Water quality samples used for the final environmental impact statement (FEIS) analysis extend through
the end of 2016.

Groundwater sampling has focused on wells installed in the Apache Leap Tuff aquifer, the deeper
groundwater system, and wells associated solely with shallow alluvium, fracture systems, or perched
aquifers (see Garrett (2018b)). A separate groundwater investigation associated with voluntary closure
and reclamation activities at the West Plant Site also has resulted in a number of water quality samples.
In addition to wells, a number of springs have also been sampled; flowing springs are by definition
associated with groundwater of some type, though it could be localized or regional in nature.

Surface water sampling has focused on stream systems, notably Devil’s Canyon, Arnett Creek, Mineral
Creek, and Queen Creek, as well as certain tributaries to these systems (Iron Creek, Hackberry Creek,
Oak Flat Wash, Number 9 Wash, Rancho Rio Canyon).

The tables included in this appendix are not a comprehensive database of water quality results, but rather
a statistical summary intended to provide an overview of existing groundwater and surface water quality,
which forms a baseline for analysis of potential effects.

Summary of Existing Groundwater Quality

Existing groundwater quality data are summarized in table N-1, for the shallow alluvial or perched
groundwater, Apache Leap Tuff aquifer, and deep groundwater system. These data were used as one basis
for determining the likely water source for various groundwater-dependent ecosystems (Garrett 2018e).

Summary of Existing Surface Water Quality

The following tables summarize the existing surface water quality data:

e Table N-2. Summary of filtered surface water quality samples for major stream systems in the
analysis area. Filtered samples represent dissolved concentrations of constituents.

e Table N-3. Summary of unfiltered surface water quality samples for major stream systems in
the analysis area. Unfiltered samples represent total concentrations of constituents.

e Table N-4. Summary of exceedances of Arizona surface water quality standards by existing
surface water quality

e Table N-5. Summary of numeric Arizona surface water and aquifer quality standards
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Table N-1. Summary of existing groundwater quality for shallow alluvial or perched groundwater, Apache Leap Tuff aquifer, and deep groundwater system

Shallow Dee
Groundwater Apache Leap P
. . Groundwater
(alluvium or Tuff Aquifer Svstem
shallow bedrock) Y
Units ML Minimum Maximum Mean Median Number of Minimum Maximum Mean Median B )] Minimum Maximum Mean Median
Samples Samples Samples

pH (Field) S.U. 29 5.49 7.42 6.26 6.40 105 6.51 10.17 7.34 7.27 30 6.59 9.75 7.44 7.25
Specific Conductance puS/ecm 22 199.00 1,020.00 493.54 399.00 99 233.00 736.20 323.76 275.00 25 285.10 4,196.00 1,671.32 1,922.00
(Field)
Temperature (Field) C 28 13.60 20.70 17.12 17.05 105 15.00 28.40 24.03 24.20 30 28.50 68.70 42.55 42.15
Carbon 14 PMC 13 89.96 108.50 99.70 97.00 78 55.30 106.29 72.29 67.21 22 0.60 84.85 31.29 24.50
Delta Carbon-13 of DIC Per mil 13 -20.90 -10.50 -17.82 -18.90 78 -20.10 -7.70 -15.84 -15.60 22 -19.30 -7.30 -13.04 -13.25
Delta Deuterium Per mil 23 -73.00 -43.00 -61.45 -64.00 92 -79.00 -54.00 -68.64 -69.50 20 —-86.00 -67.60 -79.69 -83.05
Delta Oxygen-18 of Sulfate Per mil 19 -0.70 32.30 8.12 5.60 69 -5.90 18.70 5.99 6.30 15 -1.00 7.60 3.45 2.30
Delta Oxygen-18 Per mil 23 -10.50 -5.60 -8.75 -9.32 92 -11.40 -7.97 -9.90 -9.90 20 -11.96 -9.17 -11.05 -11.51
Delta Sulfur-34 Per mil 20 -5.40 4.60 -0.56 -1.10 69 -3.60 10.00 4.78 4.90 16 -1.20 9.40 5.17 6.45
Strontium 87/86 Ratio 14 0.71 0.71 0.71 0.71 72 0.71 0.73 0.71 0.71 22 0.71 0.72 0.71 0.71
Tritium T.U. 20 2.30 6.20 3.70 3.55 81 0.30 3.42 1.17 1.00 21 0.43 1.50 1.02 1.00
Alkalinity (as CaCOs3) mg/L 28 11.00 289.00 72.45 61.00 106 73.00 335.00 148.13 140.00 22 110.00 320.00 220.18 245.00
Alkalinity, Phenolphthalein ~ mg/L 3 6.00 6.00 6.00 6.00 44 6.00 6.00 6.00 6.00 18 6.00 33.00 7.50 6.00
Bicarbonate (calculated by  mg/L 28 13.00 353.00 88.29 74.00 106 73.80 409.00 179.23 170.50 22 59.00 390.00 263.09 299.00
M&A)
Bicarbonate Alkalinity mg/L 28 11.00 289.00 72.45 61.00 106 60.50 335.00 146.89 139.50 22 48.00 320.00 215.67 245.00
(as CaCO0,)
Carbonate (calculated by mg/L 28 0.00 0.00 0.00 0.00 106 0.00 36.50 0.75 0.00 22 0.00 39.00 2.70 0.00
M&A)
Carbonate Alkalinity mg/L 28 1.00 6.00 4.75 6.00 106 1.00 60.90 6.40 6.00 22 1.00 65.00 9.23 6.00
(as CaCOs,)
Chloride mg/L 29 3.52 57.00 26.43 27.00 106 4.20 24.70 7.39 5.90 22 5.80 26.00 15.75 17.00
Dissolved oxygen mg/L 6 1.12 4.42 2.71 2.90 5 1.00 5.75 2.75 2.97 3 1.25 1.52 1.34 1.25
Fluoride mg/L 29 0.04 0.45 0.33 0.40 106 0.20 1.05 0.44 0.40 22 0.12 4.10 1.52 0.68
Hardness (as CaCOs) mg/L 19 74.60 370.00 164.79 120.00 81 63.00 345.00 125.31 94.00 22 2.82 700.00 338.22 270.00
Hydroxide Alkalinity mg/L 21 2.00 6.00 5.81 6.00 87 2.00 6.00 5.82 6.00 19 6.00 6.00 6.00 6.00
(as CaCOs,)
Nitrate as N mg/L 22 0.20 16.00 2.04 0.20 63 0.20 1.60 0.50 0.49 10 0.20 1.40 0.53 0.28
Nitrate+Nitrite as N mg/L 22 0.00 16.00 1.93 0.00 63 0.00 1.60 0.50 0.49 10 0.00 1.40 0.43 0.18
(calculated by M&A)
Nitrate+Nitrite as N mg/L 11 0.03 2.22 0.82 0.40 53 0.02 2.57 1.34 2.00 14 0.16 2.00 131 1.71
Nitrite as N mg/L 22 0.10 0.20 0.16 0.20 63 0.10 0.20 0.17 0.20 10 0.03 0.20 0.16 0.20
pH (Laboratory) S.U. 26 5.54 8.20 6.74 6.82 98 7.01 9.79 7.72 7.65 22 7.00 9.38 7.72 7.45
Silica mg/L 28 30.00 43.60 36.87 37.60 106 6.98 75.00 58.81 62.00 22 5.80 87.00 30.45 24.00
Specific Conductance uS/ecm 22 218.00 1,100.00 470.00 420.00 96 220.00 843.00 326.91 275.00 19 260.00 1,800.00 882.63 570.00
(Laboratory)
Sulfate mg/L 29 10.90 450.00 113.92 53.40 106 1.40 163.00 18.07 4.70 22 2.00 840.00 245.24 39.85
Sulfide mg/L 28 0.04 0.45 0.12 0.04 96 0.04 0.77 0.08 0.05 22 0.02 12.00 0.68 0.05
Temperature (Laboratory) C 20 17.80 22.20 19.73 19.55 85 17.70 22.50 19.50 19.50 19 17.30 24.10 19.89 19.70
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Shallow Deep
Groundwater Apache Leap
(alluvium or Tuff Aquifer GroSundwater
shallow bedrock) ystem

Units Nsu;?nb;regf Minimum Maximum Mean Median N;::nb’;;;)f Minimum Maximum Mean Median NSu;LbS;gf Minimum Maximum Mean Median
Total Dissolved Solids mg/L 29 135.00 750.00 316.90 240.00 106 140.00 579.00 247.58 218.50 22 92.00 1,400.00 609.23 410.00
(Laboratory)
Total Suspended Solids mg/L 3 10.00 18.00 12.67 10.00 7 10.00 12.00 10.29 10.00 2 10.00 10.00 10.00 10.00
Aluminum mg/L 28 0.05 1.01 0.22 0.20 106 0.02 0.50 0.21 0.20 22 0.03 4.50 0.37 0.20
Antimony mg/L 27 0.00 0.00 0.00 0.00 100 0.00 0.02 0.00 0.00 22 0.00 0.06 0.00 0.00
Arsenic mg/L 27 0.00 0.00 0.00 0.00 100 0.00 0.01 0.00 0.00 22 0.00 0.13 0.01 0.00
Barium mg/L 28 0.03 0.22 0.10 0.10 106 0.00 0.06 0.02 0.02 22 0.00 0.48 0.06 0.03
Beryllium mg/L 28 0.00 0.00 0.00 0.00 106 0.00 0.00 0.00 0.00 22 0.00 0.00 0.00 0.00
Boron mg/L 25 0.02 0.20 0.15 0.20 99 0.02 0.50 0.19 0.20 21 0.06 1.50 0.25 0.20
Bromide mg/L 28 0.05 0.50 0.41 0.50 97 0.07 1.00 0.48 0.50 22 0.07 0.50 0.40 0.50
Cadmium mg/L 27 0.00 0.00 0.00 0.00 101 0.00 0.01 0.00 0.00 22 0.00 0.02 0.00 0.00
Calcium mg/L 29 21.40 130.00 50.63 37.00 106 1.16 91.10 35.05 28.00 22 1.13 270.00 101.19 58.00
Chromium mg/L 28 0.00 0.01 0.01 0.00 106 0.00 0.01 0.00 0.00 22 0.00 0.61 0.03 0.00
Cobalt mg/L 25 0.00 0.04 0.01 0.00 99 0.00 0.05 0.00 0.00 21 0.00 0.06 0.00 0.00
Copper mg/L 28 0.00 0.19 0.01 0.01 106 0.00 0.06 0.01 0.00 22 0.00 1.80 0.09 0.00
Cyanide, Amenable mg/L 22 0.02 0.05 0.03 0.03 90 0.01 0.05 0.03 0.03 11 0.01 0.05 0.02 0.01
Cyanide, Total mg/L 5 0.00 0.00 0.00 0.00 6 0.00 0.01 0.01 0.00 10 0.00 0.05 0.02 0.01
Iron mg/L 28 0.05 30.00 6.03 3.40 106 0.02 10.00 0.70 0.14 22 0.05 1,100.00 53.19 1.90
Lead mg/L 27 0.00 0.02 0.00 0.00 100 0.00 0.01 0.00 0.00 22 0.00 0.43 0.02 0.00
Magnesium mg/L 29 5.13 26.00 10.58 7.80 106 0.04 28.50 6.45 4.70 22 0.04 43.50 21.25 24.00
Manganese mg/L 25 0.02 2.06 0.44 0.35 99 0.00 1.30 0.11 0.03 22 0.00 15.00 0.84 0.14
Mercury mg/L 27 0.00 0.00 0.00 0.00 104 0.00 0.00 0.00 0.00 22 0.00 0.00 0.00 0.00
Molybdenum mg/L 28 0.00 0.02 0.01 0.01 106 0.00 0.05 0.01 0.00 22 0.00 0.27 0.03 0.01
Nickel mg/L 28 0.00 0.02 0.01 0.01 106 0.00 0.05 0.01 0.00 22 0.00 0.22 0.02 0.00
Potassium mg/L 29 0.60 4.37 2.18 2.00 106 0.85 5.80 1.92 2.00 22 0.53 39.00 12.66 5.10
Selenium mg/L 27 0.00 0.02 0.00 0.00 100 0.00 0.02 0.00 0.00 22 0.00 0.04 0.00 0.00
Silver mg/L 27 0.00 0.00 0.00 0.00 101 0.00 0.01 0.00 0.00 22 0.00 0.02 0.00 0.00
Sodium mg/L 29 7.00 55.00 23.96 18.20 106 16.00 69.30 28.49 25.00 22 13.00 160.00 64.99 33.35
Strontium (by isotope mg/L 14 0.17 1.00 0.39 0.28 72 0.09 0.52 0.19 0.16 22 0.00 41.83 4.51 0.61
dilution)
Thallium mg/L 27 0.00 0.00 0.00 0.00 100 0.00 0.01 0.00 0.00 22 0.00 0.02 0.00 0.00
Uranium mg/L 12 0.00 0.00 0.00 0.00 63 0.00 0.02 0.00 0.00 22 0.00 0.01 0.00 0.00
Zinc mg/L 28 0.01 0.60 0.09 0.05 106 0.01 1.97 0.26 0.09 20 0.00 1.70 0.16 0.05
Gross Alpha, Adjusted pCi/L 0 - - - - 36 -10.70 7.00 -0.77 -0.36 20 -13.70 49.00 3.72 -0.79
Gross Alpha pCi/L 12 1.00 8.60 2.68 1.55 64 1.00 10.00 2.66 2.00 22 1.80 49.00 15.42 4.45
Gross Beta pCi/L 12 2.00 6.00 3.31 2.70 64 2.00 9.70 3.75 3.85 22 2.60 56.00 18.88 9.70
Radium 226 + Radium 228  pCi/L 12 0.00 3.05 0.77 0.15 64 0.00 2.50 0.39 0.00 22 0.00 16.00 3.67 0.64
Radium 226 pCi/L 12 0.10 0.60 0.27 0.23 64 0.08 0.69 0.21 0.19 22 0.08 11.00 2.82 0.60
Radium 228 pCi/L 12 0.85 2.80 1.40 1.20 64 0.47 2.60 1.28 1.20 22 0.57 5.30 1.39 0.98
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Shallow Dee
Groundwater Apache Leap P
] . Groundwater
(alluvium or Tuff Aquifer Svstem
shallow bedrock) Y
Units Ml Minimum Maximum Mean Median Number of Minimum Maximum Mean Median IR Minimum Maximum Mean Median
Samples Samples Samples
Radon 222 pCi/L 0 - - - - 5 130.00 530.00 360.00 470.00 4 24.00 2,400.00 1,781.00 2,350.00
U-234/U-238 Ratio 0 - - - — 30 0.40 8.70 2.61 1.90 7 0.60 15.00 7.61 7.00
Uranium 234 pCi/L 12 0.20 0.20 0.20 0.20 64 0.20 7.50 1.73 1.25 22 0.20 46.00 9.44 1.10
Uranium 235 pCi/L 12 0.20 0.20 0.20 0.20 64 0.10 1.30 0.69 0.97 22 0.10 5.00 1.25 1.00
Uranium 238 pCi/L 12 0.20 0.20 0.20 0.20 64 0.20 6.05 1.14 1.00 22 0.10 6.29 1.95 1.10
Uranium Activity pCi/L 12 0.20 0.20 0.20 0.20 28 0.20 6.40 1.55 1.15 2 0.20 0.30 0.25 0.25

(Calc 907_0)

Notes: M&A = Montgomery & Associates; Dash indicates no analysis available for this parameter

Units: C = degrees Celsius; gpm = gallons per minute; mg/L = milligrams per liter; meqg/L = milliequivalents per liter; mV = millivolts; NTU = Nephelometric Turbidity Units; pCi/L = picocuries per liter; per mil = parts per thousand; PMC = percent modern carbon; ratio = mathematical comparison of two strontium isotopes; S.U. = standard units;
T.U. = tritium units; yS/cm = microSiemens per centimeter

The database of groundwater quality results is extensive; this table is meant to be a summary and necessarily requires assumptions about processing and using reported data. The following assumptions were used when compiling and assessing the data:
1)  For any samples reported as less than the detection limit, concentrations were set to the detection limit. While other methods could be used (such as setting these values to zero), this method specifically avoids underreporting concentrations.
2)  For any samples reported as simply “non-detect,” without a quantified detection limit, concentrations were set to zero.
3) Samples reported with certain data qualifiers were not used. These include samples reported with insufficient sample amount, data not usable, or lost samples.

4)  The database used to compile this table used all available data, regardless of whether the sample had been filtered or not. Therefore, this table includes reported results for total, total recoverable, and dissolved concentrations. This method was deemed appropriate because Arizona aquifer water quality standards are not specific to total
or dissolved concentrations, unlike Arizona surface water quality standards.

Table N-2. Summary of filtered surface water quality samples for major stream systems in the analysis area

Upper Devil's Canyon Middle Devil’'s Canyon Lower Devil’s Canyon Upper Queen Creek Lower Queen Creek Mineral Creek
Parameter Units Max Range Avg Median Max Range Avg Median Max Range Avg Median Max Range Avg Median Max Range Avg Median Max Range Avg Median
Alkalinity (as CaCO3) mg/L 50.3 38.8 26.1 16.4 135.0 20.0 125.0 125.0 - - - - 262.0 153.0 182.3 176.0 137.0 0.0 137.0 137.0 - - - -
Bicarbonate Alkalinity mg/L 50.3 38.8 26.1 16.4 135.0 21.0 124.5 124.5 - - — - 262.0 153.0 182.3 176.0 137.0 0.0 137.0 137.0 - - - -
(as CaCOs,)
Carbonate Alkalinity mg/L 1.0 0.0 1.0 1.0 1.6 0.6 1.3 1.3 - - — - 1.0 0.0 1.0 1.0 1.0 0.0 1.0 1.0 - - - -
(as CaCOs,)
Chloride mg/L 14.6 11.7 7.6 5.4 9.5 2.5 8.3 8.3 - - - - 33.6 24.8 17.9 11.3 12.6 0.0 12.6 12.6 - - - -
Dissolved Organic Carbon mg/L 8.1 1.9 7.1 7.0 2.0 0.0 2.0 2.0 - - - - 10.4 5.7 8.0 8.5 - - - - 7.1 5.4 3.3 2.8
Fluoride mg/L 0.18 0.08 0.13 0.10 0.42 0.21 0.29 0.23 - - - - 0.13 0.01 0.12 0.12 - - - - - - - -
Hardness (as CaCO3) mg/L 47.8 36.0 26.8 19.3 87.9 69.6 65.3 85.0 - — — - 311.0 251.4 195.1 187.0 69.4 20.4 59.2 59.2 363.0 173.0 250.6 196.0
Silica mg/L 54.8 36.6 33.3 321 73.2 51.9 46.9 43.7 47.4 16.8 36.9 327 51.2 51.0 252 254 39.3 321 26.2 23.8 64.0 345 475 42.9
Sulfate mg/L 8.6 7.9 3.3 0.7 35 0.8 3.1 3.1 - - - - 29.6 15.7 19.9 16.2 56.9 0.0 56.9 56.9 - - - -
Aluminum mg/L 2.200 2.186 0.192 0.080 0.165 0.151 0.072 0.080 0.080 0.040 0.067 0.080 0.200 0.178 0.076 0.080 0.790 0.776 0.177 0.080 0.200 0.186 0.066 0.080
Antimony mg/L 0.006 0.006 0.003 0.003 0.006 0.006 0.003 0.003 0.003 0.003 0.003 0.003 0.015 0.014 0.003 0.003 0.003 0.002 0.002 0.002 0.003 0.003 0.002 0.003
Arsenic mg/L 0.025 0.024 0.012 0.007 0.025 0.024 0.012 0.007 0.025 0.022 0.008 0.004 0.051 0.047 0.023 0.025 0.027 0.025 0.017 0.024 0.037 0.036 0.020 0.025
Barium mg/L 0.054 0.052 0.015 0.012 0.043 0.032 0.022 0.023 0.054 0.041 0.028 0.025 0.075 0.064 0.039 0.036 0.044 0.031 0.028 0.034 0.054 0.025 0.039 0.037
Beryllium mg/L 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.001 0.001 0.002 0.002 0.001 0.001
Boron mg/L 0.040 0.025 0.032 0.040 0.040 0.031 0.021 0.014 0.009 0.000 0.009 0.009 0.200 0.180 0.087 0.040 0.068 0.051 0.049 0.061 0.200 0.187 0.064 0.021
Bromide mg/L 0.350 0.250 0.176 0.120 0.150 0.050 0.123 0.120 - - - - 0.240 0.100 0.190 0.190 - - - - - - - -
Cadmium mg/L 0.001 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.005 0.005 0.000 0.000 0.001 0.001 0.000 0.000 0.001 0.001 0.000 0.000
Calcium mg/L 13.0 9.2 7.6 6.2 26.6 2.7 25.3 25.3 - - — - 89.0 46.0 64.7 63.5 57.0 40.0 37.0 37.0 54.0 0.0 54.0 54.0
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Upper Devil's Canyon Middle Devil’'s Canyon Lower Devil’'s Canyon Upper Queen Creek Lower Queen Creek Mineral Creek
Parameter Units Max Range Avg Median Max Range Avg Median Max Range Avg Median Max Range Avg Median Max Range Avg Median Max Range Avg Median
Chromium mg/L 0.006 0.006 0.005 0.006 0.006 0.006 0.005 0.006 0.006 0.006 0.005 0.006 0.006 0.006 0.005 0.006 0.010 0.009 0.002 0.001 0.001 0.000 0.001 0.001
Cobalt mg/L 0.006 0.005 0.005 0.006 0.006 0.005 0.004 0.006 0.006 0.004 0.005 0.006 0.006 0.005 0.005 0.006 0.010 0.009 0.004 0.004 0.006 0.005 0.004 0.006
Copper mg/L 0.028 0.027 0.007 0.005 0.013 0.012 0.004 0.002 0.010 0.009 0.005 0.003 0.051 0.050 0.009 0.007 0.062 0.060 0.020 0.020 0.013 0.012 0.002 0.001
Iron mg/L 3.640 3.580 0.400 0.128 0.115 0.095 0.057 0.060 0.060 0.012 0.056 0.060 0.180 0.160 0.060 0.060 0.560 0.540 0.114 0.060 0.230 0.212 0.059 0.060
Lead mg/L 0.003 0.003 0.002 0.003 0.003 0.003 0.001 0.000 0.003 0.003 0.002 0.003 0.005 0.005 0.001 0.000 0.005 0.005 0.001 0.000 0.003 0.003 0.000 0.000
Magnesium mg/L 3.4 2.2 2.0 1.6 5.6 0.2 5.5 5.5 - - - - 18.0 9.5 14.3 15.4 12.4 10.3 7.2 7.2 15.0 0.0 15.0 15.0
Manganese mg/L 0.824 0.820 0.113 0.019 0.032 0.031 0.010 0.008 0.252 0.250 0.086 0.004 2.600 2.598 0.184 0.030 0.500 0.496 0.077 0.010 0.136 0.134 0.029 0.010
Mercury, Low Level ng/l 12.0 11.3 4.0 1.6 1.0 0.5 0.6 0.5 - - - - 25 1.8 14 11 0.9 0.0 0.9 0.9 0.5 0.0 0.5 0.5
Mercury mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0001 0.0000 0.0002 0.0002 0.0001 0.0001
Molybdenum mg/L 0.008 0.008 0.006 0.008 0.028 0.026 0.007 0.008 0.008 0.003 0.007 0.008 0.049 0.047 0.011 0.008 0.020 0.019 0.007 0.007 0.012 0.010 0.007 0.008
Nickel mg/L 0.010 0.009 0.006 0.010 0.010 0.009 0.005 0.004 0.010 0.009 0.007 0.010 0.010 0.009 0.005 0.003 0.010 0.009 0.002 0.002 0.010 0.009 0.003 0.002
Potassium mg/L 25 0.6 2.2 2.3 2.4 0.8 1.9 1.9 - - - — 7.6 4.5 4.6 3.8 4.2 0.0 4.2 4.2 2.0 0.0 2.0 2.0
Selenium mg/L 0.001 0.000 0.001 0.001 0.001 0.000 0.000 0.001 0.001 0.000 0.001 0.001 0.010 0.009 0.003 0.001 0.002 0.002 0.001 0.001 0.002 0.001 0.001 0.001
Silver mg/L 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.005 0.005 0.000 0.000 0.001 0.001 0.000 0.000 0.001 0.001 0.000 0.000
Sodium mg/L 9.0 4.9 5.8 4.3 219 4.9 19.4 19.4 - - - — 27.0 18.3 17.6 17.3 14.5 0.0 14.5 14.5 24.0 0.0 24.0 24.0
Strontium mg/L 0.143 0.122 0.056 0.040 0.190 0.159 0.123 0.140 - - - - 0.364 0.314 0.182 0.175 0.200 0.131 0.135 0.135 0.349 0.169 0.275 0.272
Thallium mg/L 0.002 0.002 0.001 0.001 0.002 0.002 0.001 0.001 0.002 0.002 0.001 0.002 0.005 0.005 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001
Zinc mg/L 0.024 0.023 0.008 0.010 0.010 0.010 0.007 0.010 0.010 0.010 0.008 0.010 0.050 0.050 0.009 0.010 0.050 0.048 0.010 0.010 2.600 2.598 0.073 0.010
Units: mg/L = milligrams per liter; ng//L = nanograms per liter
Dash indicates no analysis available for this parameter
The database of groundwater quality results is extensive; this table is meant to be a summary and necessarily requires assumptions about processing and using reported data. The following assumptions were used when compiling and assessing the data:
1) For any samples reported as less than the detection limit, concentrations were set to the detection limit. While other methods could be used (such as setting these values to zero), this method specifically avoids underreporting concentrations.
2) For any samples reported as simply “non-detect,” without a quantified detection limit, concentrations were set to zero.
3) Samples reported with certain data qualifiers were not used. These include samples reported with insufficient sample amount, data not usable, or lost samples.
Table N-3. Summary of unfiltered surface water quality samples for major stream systems in the analysis area
Upper Devil’s Canyon Middle Devil’s Canyon Lower Devil’s Canyon Upper Queen Creek Lower Queen Creek Mineral Creek
Parameter Units Max Range Avg Median Max Range Avg Median Max Range Avg Median Max Range Avg Median Max Range Avg Median Max Range Avg Median
E. coli MPN/100ml 1,600 1,598 234 3 900 898 65 5 50 48 9 3 900 898 106 2 99 99 99
Total Coliforms MPN/100ml 1,600 1,592 682 170 1,600 1,579 457 185 1,600 1,589 315 130 1,600 1,588 766 300 2,420 2,420 2,420
Alkalinity (as CaCOg) mg/L 81.5 77.4 23.7 17.0 177.0 167.3 109.7 116.5 225.0 206.9 124.9 129.0 333.0 280.5 175.8 170.0 287.0 249.5 1325 84.0 364.0 222.0 245.2 206.0
Bicarbonate Alkalinity mg/L 815 77.4 23.7 17.0 177.0 167.3 109.5 116.0 225.0 206.9 124.9 129.0 381.0 328.5 177.1 170.0 287.0 2495 132.1 84.0 364.0 222.0 244.1 203.5
(as CaCOs,)
Carbonate Alkalinity mg/L 6.0 5.0 11 1.0 8.3 7.3 1.2 1.0 1.0 0.0 1.0 1.0 275 26.5 2.2 1.0 6.0 5.0 2.7 1.0 8.4 7.4 1.9 1.0
(as CaCOs,)
Chloride mg/L 27.3 254 8.3 6.4 12.4 9.6 7.6 7.4 11.4 8.0 8.4 8.7 43.0 39.7 13.7 12.4 28.8 26.8 12.6 7.5 20.5 14.5 13.7 12.5
Fluoride mg/L 0.57 0.49 0.14 0.10 0.56 0.46 0.24 0.23 0.24 0.14 0.17 0.17 0.40 0.30 0.17 0.14 0.50 0.40 0.25 0.18 0.53 0.36 0.32 0.31
Hardness (as CaCOg) mg/L 92.0 91.9 18.1 0.5 46.0 45.9 7.5 0.3 37.0 36.8 8.5 5.0 74.0 73.9 6.8 0.2 0.5 0.4 0.3 0.2 0.5 0.4 0.3 0.3
Nitrate as N mg/L 25 24 0.4 0.2 1.0 0.9 0.2 0.1 0.2 0.1 0.1 0.1 5.6 55 0.7 0.2 4.6 3.9 2.4 1.9 0.4 0.2 0.3 0.3
Nitrite as N mg/L 1.0 0.9 0.1 0.1 1.0 0.9 0.1 0.1 0.1 0.0 0.1 0.1 0.1 0.0 0.1 0.1 0.1 0.1 0.1 0.0 0.2 0.0 0.2 0.2
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Appendix N

Upper Devil’'s Canyon

Middle Devil’'s Canyon

Lower Devil’s Canyon

Upper Queen Creek

Lower Queen Creek

Mineral Creek

Parameter Units Max Range Avg Median Max Range Avg Median Max Range Avg Median Max Range Avg Median Max Range Avg Median Max Range Avg Median
Nitrate+Nitrite as N mg/L 2.5 2.4 0.4 0.2 2.0 2.0 0.3 0.2 0.2 0.1 0.2 0.2 21 2.0 0.7 0.3 1.9 1.2 15 18 2.0 1.9 0.6 0.4
Ortho-Phosphate mg/L 5.0 4.5 0.7 0.5 0.5 0.0 0.5 0.5 0.5 0.0 0.5 0.5 0.5 0.0 0.5 0.5

pH (Laboratory) S.U. 7.0 0.1 7.0 7.0 8.1 0.3 7.9 7.9 8.1 0.0 8.1 8.1 8.0 0.2 7.9 7.9 8.4 0.7 8.0 7.9 8.4 0.8 8.0 8.0
Silica mg/L 53.6 40.7 30.5 31.0 82.3 57.3 52.1 50.7 53.8 26.4 41.4 43.1 69.7 42.6 40.4 40.0 120.0 96.0 51.5 45.1 62.9 23.6 51.8 52.5
Specific Conductance pS/cm 133 52 107 107 333 60 309 316 300 0 300 300 650 288 506 506 860 720 554 789 704 315 514 481
(Laboratory)

Sulfate mg/L 58.0 57.7 13.0 10.6 711 70.6 9.3 6.6 41.6 30.7 19.7 15.6 70.7 62.4 311 27.9 150.0 143.0 60.4 35.4 103.0 86.1 51.5 49.7
Sulfide mg/L 1.00 0.61 0.97 1.00 1.00 0.61 0.89 1.00 1.00 0.61 0.93 1.00 1.00 0.95 0.90 1.00 0.39 0.00 0.39 0.39 1.10 1.05 0.69 0.81
Total Dissolved Solids mg/L 224 194 101 96 320 247 177 182 321 232 202 200 473 353 270 250 580 458 296 207 498 247 368 344
(Laboratory)

Total Suspended Solids mg/L 171 166 16 5 11 6 6 5 5 0 5 5 173 168 18 5 10 5 7 6 2,630 2,625 78 5
Gross Alpha pCi/L 20.8 19.8 4.4 1.6 3.9 2.4 2.4 2.3 2.0 0.0 2.0 2.0 4.7 2.8 2.8 2.5 59 1.6 5.1 5.1 7.5 5.8 35 3.0
Gross Beta pCi/L 18.4 15.8 5.7 4.0 4.3 1.6 3.7 3.7 4.1 0.0 4.1 4.1 6.2 3.3 4.0 3.4 14.0 9.8 9.1 9.1 8.1 6.5 4.1 4.0
Aluminum mg/L 25 25 0.5 0.2 0.9 0.9 0.1 0.0 0.7 0.6 0.1 0.0 9.3 9.3 0.7 0.0 67.0 66.8 111 1.2 0.2 0.1 0.1 0.1
Antimony mg/L 0.006 0.006 0.003 0.003 0.006 0.006 0.003 0.003 0.003 0.003 0.002 0.003 0.015 0.015 0.003 0.003 0.004 0.004 0.002 0.002 0.015 0.015 0.002 0.003
Arsenic mg/L 0.038 0.037 0.012 0.006 0.025 0.024 0.011 0.005 0.025 0.022 0.008 0.005 0.045 0.041 0.024 0.025 0.072 0.071 0.021 0.025 0.043 0.042 0.017 0.025
Barium mo/L 0.036 0.031 0.014 0.012 0.041 0.033 0.024 0.023 0.054 0.037 0.033 0.026 0.078 0.076 0.036 0.028 0.380 0.364 0.061 0.028 0.857 0.828 0.072 0.040
Beryllium mg/L 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.004 0.003 0.001 0.001 0.005 0.005 0.002 0.002
Boron mo/L 0.040 0.033 0.035 0.040 0.040 0.033 0.033 0.040 0.040 0.033 0.034 0.040 0.200 0.193 0.044 0.040 0.082 0.059 0.050 0.040 0.200 0.186 0.041 0.040
Bromide mg/L 0.470 0.387 0.136 0.100 0.573 0.503 0.118 0.100 0.190 0.130 0.117 0.100 1.110 1.040 0.215 0.160 0.500 0.449 0.158 0.106 0.500 0.420 0.141 0.115
Cadmium mg/L 0.002 0.002 0.001 0.000 0.005 0.005 0.001 0.000 0.002 0.002 0.000 0.000 0.005 0.005 0.001 0.002 0.004 0.004 0.001 0.001 0.005 0.005 0.002 0.002
Calcium mg/L 22.3 19.2 9.3 7.3 41.4 36.3 24.2 25.9 55.9 48.1 32.0 30.2 112.0 93.6 58.3 56.1 210.0 191.9 65.4 35.9 95.1 51.1 68.8 60.9
Chromium mg/L 0.006 0.006 0.005 0.006 0.006 0.006 0.005 0.006 0.006 0.006 0.005 0.006 0.006 0.006 0.005 0.006 0.071 0.071 0.009 0.006 0.058 0.058 0.006 0.006
Cobalt mg/L 0.006 0.005 0.005 0.006 0.006 0.005 0.005 0.006 0.006 0.005 0.005 0.006 0.006 0.005 0.005 0.006 0.028 0.028 0.005 0.001 0.005 0.004 0.002 0.001
Copper mg/L 0.088 0.087 0.012 0.010 0.015 0.014 0.007 0.010 0.011 0.009 0.007 0.010 0.144 0.141 0.015 0.010 0.680 0.677 0.074 0.023 0.702 0.701 0.025 0.010
Cyanide, Amenable mg/L - - - - - - - - - - - - 0.008 0.000 0.008 0.008 - - - - 0.008 0.000 0.008 0.008
Cyanide, Free mo/L 0.100 0.000 0.100 0.100 0.100 0.000 0.100 0.100 - - - - 0.100 0.000 0.100 0.100 - - - - - - - -
Cyanide, Total mg/L 0.010 0.005 0.009 0.010 0.010 0.006 0.007 0.005 0.010 0.006 0.007 0.007 0.010 0.005 0.008 0.010 0.005 0.000 0.005 0.005 0.004 0.000 0.004 0.004
Iron mg/L 8.260 8.200 1.299 0.436 0.454 0.430 0.128 0.094 0.328 0.304 0.090 0.060 5.110 5.097 0.418 0.048 56.000 55.730 9.374 1.210 0.337 0.283 0.157 0.119
Lead mg/L 0.010 0.010 0.003 0.003 0.005 0.005 0.003 0.003 0.005 0.005 0.003 0.003 0.022 0.021 0.003 0.003 0.380 0.380 0.031 0.003 0.222 0.222 0.008 0.003
Magnesium mg/L 6.3 5.3 2.6 2.0 8.8 7.5 5.1 5.3 114 9.6 6.6 6.3 23.7 20.4 11.7 115 29.0 25.6 13.6 8.7 36.1 26.0 21.0 16.5
Manganese mo/L 1.060 1.056 0.147 0.064 0.137 0.133 0.023 0.014 0.276 0.275 0.043 0.013 2.700 2.696 0.212 0.086 3.900 3.896 0.384 0.016 8.230 8.226 0.259 0.017
Mercury mg/L 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Molybdenum mg/L 0.008 0.008 0.007 0.008 0.008 0.005 0.007 0.008 0.009 0.007 0.007 0.008 0.014 0.011 0.009 0.009 0.010 0.009 0.003 0.003 0.005 0.002 0.003 0.003
Nickel mo/L 0.010 0.009 0.008 0.010 0.010 0.008 0.008 0.010 0.010 0.009 0.008 0.010 0.010 0.009 0.009 0.010 0.047 0.046 0.009 0.006 0.114 0.113 0.010 0.010
Potassium mg/L 8.8 7.7 2.3 2.0 3.1 21 1.7 15 3.7 2.2 2.2 21 7.6 6.2 3.8 3.3 17.0 155 3.9 3.0 19.9 19.2 1.8 14
Selenium mg/L 0.005 0.005 0.002 0.003 0.006 0.006 0.002 0.001 0.003 0.003 0.002 0.003 0.010 0.010 0.002 0.001 0.004 0.004 0.001 0.001 0.010 0.010 0.001 0.001
Silver mg/L 0.005 0.005 0.002 0.000 0.005 0.005 0.002 0.000 0.005 0.005 0.001 0.000 0.005 0.005 0.003 0.005 0.005 0.005 0.003 0.002 0.005 0.005 0.003 0.005
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Appendix N

Upper Devil’'s Canyon

Middle Devil’'s Canyon

Lower Devil’s Canyon

Upper Queen Creek

Lower Queen Creek

Mineral Creek

Parameter Units Max Range Avg Median Max Range Avg Median Max Range Avg Median Max Range Avg Median Max Range Avg Median Max Range Avg Median
Sodium mg/L 13.2 10.0 6.7 6.0 30.9 26.4 19.8 19.1 32.2 26.5 19.9 19.3 28.0 23.6 131 14.6 46.3 441 18.4 111 36.5 22.9 27.8 26.9
Strontium (by isotope dilution) ppm 0.100 0.075 0.048 0.045 0.161 0.070 0.127 0.120 - - - - 0.310 0.174 0.210 0.205 0.204 0.000 0.204 0.204 0.369 0.183 0.274 0.266
Thallium mg/L 0.002 0.002 0.001 0.001 0.002 0.002 0.001 0.001 0.002 0.002 0.001 0.002 0.005 0.005 0.001 0.001 0.002 0.002 0.001 0.001 0.005 0.005 0.001 0.001
Uranium mg/L 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.002 0.001 0.001 0.001 0.005 0.005 0.003 0.003 0.004 0.004 0.002 0.002
Zinc mo/L 0.020 0.018 0.008 0.010 0.016 0.015 0.007 0.010 0.020 0.018 0.008 0.010 0.090 0.089 0.012 0.010 1.300 1.297 0.105 0.010 0.784 0.783 0.028 0.010
Radium 226 + Radium 228 pCi/L 1.40 1.40 0.17 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.10 1.10 0.33 0.00 0.00 0.00 0.00 0.00 1.30 1.30 0.15 0.00
Radium 226 pCi/L 1.00 0.81 0.43 0.35 1.10 0.90 0.44 0.35 0.30 0.00 0.30 0.30 0.90 0.70 0.50 0.41 0.26 0.05 0.23 0.23 0.26 0.20 0.18 0.20
Radium 228 pCi/L 1.50 0.30 1.38 1.40 1.50 0.30 1.37 1.40 1.40 0.00 1.40 1.40 1.50 0.40 1.28 1.20 1.40 0.20 1.30 1.30 1.50 0.92 1.11 1.10

* mg/L = milligrams per liter; MPN/100ml = most probable number per 100 milliliters; pCi/L = picocuries per liter; ppm = parts per million; S.U. = standard unit; uS/cm = microSiemens per centimeter

Dash indicates no analysis available for this parameter
The database of groundwater quality results is extensive; this table is meant to be a summary and necessarily requires assumptions about processing and using reported data. The following assumptions were used when compiling and assessing the data:
1) For any samples reported as less than the detection limit, concentrations were set to the detection limit. While other methods could be used (such as setting these values to zero), this method specifically avoids underreporting concentrations.

2) For any samples reported as simply “non-detect,” without a quantified detection limit, concentrations were set to zero.
3) Samples reported with certain data qualifiers were not used. These include samples reported with insufficient sample amount, data not usable, or lost samples.

Table N-4 summarizes the number of samples that were identified as exceeding Arizona surface water quality standards. Grayed areas indicate that no standard exists, for either that chemical constituent or for the specific water use (Arizona
Administrative Code, R18-11 Article 1). Cited standards for constituents that are not based on the hardness of the water are shown in bold at the head of each constituent section. Where no standard is listed, the applicable standard is based upon

the hardness of the water (the amount of calcium and magnesium in the water) and is variable.

Table N-4. Summary of exceedances of Arizona surface water quality standards by existing surface water quality

Number of Exceedances by Major Stream System, for Arizona Surface Water Quality Standards

PARAMETER Stream System DWS FC PBC FBC igém’;’ &%m\/c ﬁi‘x\t’s Ai\’cvu'igw A&Vyoi?g"’ AgL
ma/l ma/L ma/L ma/L ma/L ma/L ma/L ma/l ma/L ma/L

Gross Alpha pCi/L 15

Upper Devil's Canyon 1

Middle Devil's Canyon 0

Lower Devil's Canyon 0

Upper Queen Creek 0

Lower Queen Creek 0

Mineral Creek 0
Antimony 0.006 T 0.640T 0.747T 0.088 D 0.030 D

Upper Devil's Canyon 3 0 0 0 0

Middle Devil's Canyon 2 0 0 0 0

Lower Devil's Canyon 0 0 0 0 0

Upper Queen Creek 2 0 0 0

Lower Queen Creek 0 0 0 0 0 0

Mineral Creek 1 0 0 0 0
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Appendix N

PARAMETER

Stream System

Number of Exceedances by Major Stream System, for Arizona Surface Water Quality Standards

DWS

FBC

A&Ww
Acute

A&Ww
Chronic

A&We A&W edw A&W edw
Acute Acute Chronic

ma/L

ma/L

ma/L

ma/L

ma/L ma/L ma/L

Arsenic

0.010T

0.0080 T

0.340 D

0.150 D

0.440 D

Upper Devil's Canyon

20

21

0

0

0

Middle Devil's Canyon

16

18

Lower Devil's Canyon

2

Upper Queen Creek

38

38

Lower Queen Creek

10

10

Mineral Creek

25

25

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

Barium

20T

Upper Devil's Canyon

o

Middle Devil's Canyon

Lower Devil's Canyon

Upper Queen Creek

Lower Queen Creek

Mineral Creek

©
o
—

Beryllium

.004T

0.084T

1867 T

Upper Devil's Canyon

Middle Devil's Canyon

Lower Devil's Canyon

Upper Queen Creek

Lower Queen Creek

Mineral Creek

o|loflo|lo|o| oo

Boron

A400T

18

667 T

1.000T

Upper Devil's Canyon

Middle Devil's Canyon

Lower Devil's Canyon

Upper Queen Creek

Lower Queen Creek

Mineral Creek

Cadmium

.005T

0.084T

700 T

0.700T

Upper Devil's Canyon

24

Middle Devil's Canyon

Lower Devil's Canyon

21

Upper Queen Creek

Lower Queen Creek

Mineral Creek

o|lolfolo|]ojlojo|]o|]o|l]o|]o|lo|o|r|PrPr|O|O|O|O|O|O|O|O|O|O|O

oO|lo|lo|o| o] o

oO|loo|0oO|0oO|lO0O|O0O|O0O|lO0O|O0O|O0O|]O0O|]OCO|]O|lOO)|]O|]O|OO|O)|0O]| O

oO|lo|lOoO|O| O| O

O|lrRr|[|O|WwW|O| ©

a1
oO|lo|lO0O|O0oO|O0O|]O0O|]O0O|O|O|O|O]|0O]| O
—
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Appendix N

Number of Exceedances by Major Stream System, for Arizona Surface Water Quality Standards

PARAMETER Stream System DWS FC PBC FBC i‘gé\lj\i‘é" &%m"c ':i‘ms Ai\évufgw A(‘:g;]vrvoi‘?g"’ AgL
ma/L ma/L ma/L ma/L ma/L ma/L ma/L ma/L ma/L ma/L
Chromium 111 75.000 T 1,400 T 1,400 T
Upper Devil's Canyon ND ND ND ND ND
Middle Devil's Canyon ND ND ND ND ND
Lower Devil's Canyon ND ND ND ND ND
Upper Queen Creek ND ND ND ND ND
Lower Queen Creek ND ND ND ND ND ND ND
Mineral Creek ND ND ND ND ND
Chromium VI 0.021T 0.150 T 2800T 2800T 0.016 D 0.011D 0.034D
Upper Devil's Canyon ND ND ND ND ND ND ND
Middle Devil's Canyon ND ND ND ND ND ND ND
Lower Devil's Canyon ND ND ND ND ND ND ND
Upper Queen Creek ND ND ND ND ND ND ND
Lower Queen Creek ND ND ND ND ND ND ND
Mineral Creek ND ND ND ND ND ND ND
Chromium (Total) 0.100T 1T
Upper Devil's Canyon 0 0
Middle Devil's Canyon 0 0
Lower Devil's Canyon 0 0
Upper Queen Creek 0 0
Lower Queen Creek 0 0
Mineral Creek 0 0
Copper 1.300 T 1.300 T 1.300 T 0.500 T
Upper Devil's Canyon 0 0 29 33 0
Middle Devil's Canyon 0 0 7 10 0
Lower Devil's Canyon 0 0 31 40 0
Upper Queen Creek 0 0 4 8 4 8 0
Lower Queen Creek 0 0 0 13 18 1
Mineral Creek 0 0 0 0 1
Cyanide (as free cyanide) 0.200 T 16.000 T 18.667 T 18.667 T 0.041T 0.0097 T 0.084 T 0.200T
Upper Devil's Canyon 0 0 0 3 3 3 0
Middle Devil's Canyon 0 0 0 2 2 2 0
Lower Devil's Canyon 0 0 0 0 0 0 0
Upper Queen Creek 0 0 0 1 1 1 0
Lower Queen Creek 0 0 0 0 0 0 0 0
Mineral Creek 0 0 0 0 0 0 0
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Number of Exceedances by Major Stream System, for Arizona Surface Water Quality Standards

A&Ww

A&Ww

A&We

PARAMETER Stream System DWS FC PBC FBC Acute Chronic Acute AgL
ma/L ma/L ma/L ma/L ma/L ma/L ma/L ma/L
Fluoride 4T 140 T 140 T
Upper Devil's Canyon 0 0
Middle Devil's Canyon 0 0
Lower Devil's Canyon 0 0
Upper Queen Creek 0 0
Lower Queen Creek 0 0 0
Mineral Creek 0 0
Iron 1D
Upper Devil's Canyon 2
Middle Devil's Canyon 0
Lower Devil's Canyon 0
Upper Queen Creek 0
Lower Queen Creek 0
Mineral Creek 0
Lead 0.015T 0.015T 0.015T 0.100T
Upper Devil's Canyon 0 0 0 36 0
Middle Devil's Canyon 0 0 21 0
Lower Devil's Canyon 0 0 0 57 0
Upper Queen Creek 1 1 0 3 0
Lower Queen Creek 2 2 2 0 4 1
Mineral Creek 1 1 0 0 1
Manganese* 0.98 130.667
Upper Devil's Canyon 2 0
Middle Devil's Canyon 0 0
Lower Devil's Canyon 0 0
Upper Queen Creek 1 0
Lower Queen Creek 1 0
Mineral Creek 1 0
Mercury 0.002 T 0.280T 0.280T 0.0024 D 0.00001 D 0.005D 0.010T
Upper Devil's Canyon 0 0 0 29 0 0
Middle Devil's Canyon 0 0 0 27 0 0
Lower Devil's Canyon 0 0 0 9 0 0
Upper Queen Creek 0 0 0 20 0 0
Lower Queen Creek 0 0 0 0 6 0 0
Mineral Creek 0 0 0 0 6 0 0
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Number of Exceedances by Major Stream System, for Arizona Surface Water Quality Standards

A&Ww

A&Ww A&We A&W edw

A&W edw

PARAMETER Stream System DWS FC PBC FBC Acute Chronic Acute Acute Chronic AgL
ma/L ma/L ma/L ma/L ma/L ma/L ma/L ma/L ma/L ma/L
Nickel 0.210 T 0511 T 28.000 T 28.000 T
Upper Devil's Canyon 0 0 0 5
Middle Devil's Canyon 0 0 0 0
Lower Devil's Canyon 0 0 0 2
Upper Queen Creek 0 0 0 0 0 0
Lower Queen Creek 0 0 0 0 1
Mineral Creek 0 0 0 0 0
Nitrate* 10T 3,733.333
Upper Devil's Canyon 0
Middle Devil's Canyon 0
Lower Devil's Canyon 0
Upper Queen Creek 0
Lower Queen Creek 0
Mineral Creek 0
Nitrite* T 233.333
Upper Devil's Canyon 0
Middle Devil's Canyon 0
Lower Devil's Canyon 0
Upper Queen Creek 0
Lower Queen Creek 0
Mineral Creek 0

Nitrate + Nitrite

-

Upper Devil's Canyon

Middle Devil's Canyon

Lower Devil's Canyon

Upper Queen Creek

Lower Queen Creek

Mineral Creek

Radium 226 + Radium 228

pCi/L

Upper Devil's Canyon

Middle Devil's Canyon

Lower Devil's Canyon

Upper Queen Creek

Lower Queen Creek

Mineral Creek

o|lojlojlo|]oj]ojun|]o|]o|l]o|lo|o|lo|o|o|o|o|lo|fkrRr|(RP|P[OlOlOjlOJl]Oj]O|]O|]O|O|O|O|0O| O
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PARAMETER

Stream System

Number of Exceedances by Major Stream System, for Arizona Surface Water Quality Standards

F

BC

A&Ww
Acute

A&Ww
Chronic

A&We A&W edw A&W edw
Acute Acute Chronic

ma/L

ma/L

ma/L ma/L ma/L

Selenium

0.002 T

0.033T

Upper Devil's Canyon

26

0

Middle Devil's Canyon

21

Lower Devil's Canyon

7

Upper Queen Creek

17

Lower Queen Creek

1

Mineral Creek

4

0
0
0
0
0

Silver

.667 T

667 T

Upper Devil's Canyon

18

Middle Devil's Canyon

Lower Devil's Canyon

13

Upper Queen Creek

Lower Queen Creek

Mineral Creek

Thallium

075T
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.030 D
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2
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2
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Lower Queen Creek
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Appendix N

Number of Exceedances by Major Stream System, for Arizona Surface Water Quality Standards

A&WwW A&Ww A&We

A&W edw

A&W edw

PARAMETER Stream System DWS FC PBC FBC Acute Chronic Acute Acute Chronic AgL
ma/L ma/L mag/L ma/L ma/L ma/L ma/L ma/L ma/L mag/L
E. colit 235 cfu/100 mL 575 cfu/100 mL

Upper Devil's Canyon

3

3

Middle Devil's Canyon

Lower Devil's Canyon

Upper Queen Creek

Lower Queen Creek

Mineral Creek

oO|Oo |k, |O|Fr

o|oOo| k| O

Note: A&We = aquatic and wildlife ephemeral warm water; A&W edw = aquatic and wildlife (effluent-dependent waters); A&Ww = aquatic and wildlife warm water resource; AgL = agricultural livestock watering; DWS = drinking water standard; FBC = full body contact; FC = fish consumption; ND = no data; PBC = partial body contact;

Units: cfu/100 mL = colony-forming units per 100 milliliters; D = dissolved; mg/L = milligrams per liter; pCi/l = picocuries per liter; T = total

* Water quality standards based on dissolved concentrations, but nitrate, nitrite, and manganese exceedances determined based on total concentrations as that was all that was available.

T E. coli data as reported are in units inconsistent with standards

The analyses in section 3.7.2 rely on Arizona surface water and aquifer water quality standards as a comparison to provide context to modeled water quality results. Standards vary by use and in some cases, by hardness. For reference, table N-5
summarizes all numeric surface water and groundwater quality standards (Arizona Administrative Code, R18-11 Article 1), and which standards are applicable to the water bodies of interest.

Table N-5. Summary of numeric Arizona surface water and aquifer quality standards

Surface Water

Surface Water Standard for

Standard for

Surface Water
Standard for

Surface Water
Standard for

Jam aswwAcwe  Aawe  Fec re Ao wostReswiive NTHESIENS NIMESIEN wostResreive ATNLANE
Creek) at Donnelly at 'Drlpplng Tributaries)
Wash) Spring Wash)
Gila River X
Queen Creek
Donnelly Wash, Potts Canyon, Roblas Canyon, Silver King X X
Wash, Dripping Spring Wash
Constituents with Numeric Standards
Antimony 0.030 0.088 - 0.747 0.747 0.640 - - 0.030 0.030 0.030 0.747 0.006
Arsenic 0.150 0.340 0.440 0.030 0.280 0.080 2 0.2 0.030 0.030 0.030 0.280 0.05
Barium - - - 98 98 - - - 98 98 98 98 2
Beryllium 0.0053 0.065 — 1.867 1.867 0.084 — - 0.0053 0.0053 00053 1.867 0.004
Boron - - - 186.667 186.667 - 1 - 1 1 1 186.667 -
Cadmium* — - — 0.7 0.7 0.084 0.05 0.05 0.0051 0.0049 0.0043 0.2175 0.005

- At hardness = 242 mg/L 0.0043 0.0111 0.1681 - - - - - - - - - -

- At hardness = 290 mg/L 0.0049 0.0135 0.2045 - - - - - - - - - -

- At hardness = 307 mg/L 0.0051 0.0144 0.2175 - - - - - - - - - -

- At hardness = 400 mg/L 0.0062 0.0191 0.2895 - - - - - - - - - -
Chromium, Total - - - - - - 1 1 1 1 1 - 0.1
Chromium I1I* - - - 1,400 1,400 75 - - 0.1856 0.1772 0.1528 3.9385 -

- At hardness = 242 mg/L 0.1528 1.1740 3.9385 - - - - - - - - - -
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Surface Water
Standard for

Surface Water
Standard for

Surface Water
Standard for

Surface Water
Standard for

S nawacue  aswe  Fec e rc poL wosteseive NI O SR wosesnee ST
Creek) at Donnelly at _Drlpplng Tributaries)
Wash) Spring Wash)

- At hardness = 290 mg/L 0.1772 1.3615 4.5675 - - - - - - - - - -

- At hardness = 307 mg/L 0.1856 1.4265 4.7856 - - - - - - - - - -

- At hardness = 400 mg/L 0.2305 1.7717 5.9436 - - - - - - - - - -
Chromium VI 0.011 0.016 0.034 2.8 2.8 0.15 — - 0.011 0.011 0.011 0.011 —
Copper* - - - 13 13 - 5 0.5 0.0234 0.0222 0.0191 0.0669 -

- At hardness = 242 mg/L 0.0191 0.0308 0.0535 - - - - - - - - - -

- Athardness = 290 mg/L 0.0222 0.0366 0.0634 - - - - - - - - - -

- At hardness = 307 mg/L 0.0234 0.0386 0.0669 - - - - - - - - - -

- At hardness = 400 mg/L 0.0293 0.0495 0.0859 - — - — - — - - — —
Fluoride — - — 140 140 - - - 140 140 140 140 4
Iron 1 - - - - - - - 1 1 1 - -
Lead* - - - 0.015 0.015 - 10 0.1 0.0083 0.0078 0.0065 0.015 0.05

- At hardness = 242 mg/L 0.0065 0.1665 0.3514 - - - - - - - - - -

- At hardness = 290 mg/L 0.0078 0.2013 0.4248 - - - - - - - - - -

- At hardness = 307 mg/L 0.0083 0.2136 0.4508 - - - - - - - - - -

- At hardness = 400 mg/L 0.0109 0.2808 0.5926 - - - - - - - - - -
Manganese - - - 130.667 130.667 - 10 - 10 10 10 130.667 -
Mercury 0.0024 0.00001 0.005 0.28 0.28 - - 0.010 0.00001 0.00001 0.00001 0.005 0.002
Nickel* - - - 28 28 4.6 - - 0.1343 0.1280 0.1098 10.7379 0.1

- At hardness = 242 mg/L 0.1098 0.9887 8.7803 - - - - - - - - - -

- At hardness = 290 mg/L 0.1280 1.1523 10.2327 - - - - - - - - - -

- At hardness = 307 mg/L 0.1343 1.2092 10.7379 - - - - - - - - - -

- At hardness = 400 mg/L 0.1680 1.5126 13.4319 - — - — - — - - — —
Nitrate - - - 3,733.333 3,733.333 - - - 3,733.333 3,733.333 3,733.333 3,733.333 10
Nitrite - - - 233.333 233.333 - - - 233.333 233.333 233.333 233.333 1
Selenium 0.002 - 0.033 4.667 4.667 0.667 0.020 0.050 0.002 0.002 0.002 0.033 0.05
Silver* — - — 4.667 4.667 8 — - 0.0221 0.0201 0.0147 0.0221 —

- At hardness = 242 mg/L - 0.0147 0.0147 - - - - - - - - - -

- At hardness = 290 mg/L - 0.0201 0.0201 - - - - - - - - - -

- At hardness = 307 mg/L - 0.0221 0.0221 - - - - - - - - - -

- At hardness = 400 mg/L - 0.0349 0.0349 - - - - - - - - - -
Thallium 0.15 0.7 - 0.075 0.075 0.0072 - - 0.0072 0.0072 0.0072 0.075 0.002
Uranium — - — 2.8 2.8 - — - 2.8 2.8 2.8 2.8 —
Zinc* — - — 280 280 5.106 10 25 0.3031 0.2888 0.2477 2.8758 —

- At hardness = 242 mg/L 0.2477 0.2477 2.3508 - - - - - - - - - -

- At hardness = 290 mg/L 0.2888 0.2888 2.7403 - - - - - - - - - -

- At hardness = 307 mg/L 0.3031 0.3031 2.8758 - - - - - - - - - -
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A&Ww

Surface Water
Standard for

Surface Water
Standard for
Most Restrictive

Surface Water
Standard for
Most Restrictive

Surface Water
Standard for

Aquifer Water

Chronic A&Ww Acute A&We FBC PBC FC Agl AgL Most Restrictive Use (Gila River Use (Gila River Most Restrictive Quality Standard
Use (Queen D Il Driopi Use (Ephemeral
Creek) at Donnelly at_ rpping Tributaries)
Wash) Spring Wash)
- At hardness = 400 mg/L 0.3792 0.3792 3.5985 - - - - - - - - - -
pH 6.5-9.0 6.5-9.0 6.5-9.0 6.5-9.0 6.5-9.0 - 45-9.0 6.5-9.0 6.5-9.0 6.5-9.0 6.5-9.0 6.5-9.0 -

Constituents without Numeric Standards

Sulfate —

Total Dissolved Solids -

Notes: A&Ww = Aquatic and Wildlife-Warmwater; A&We = Aquatic & Wildlife-Ephemeral; FBC = Full Body Contact; PBC = Partial Body Contact; FC = Fish Consumption; Agl = Agricultural-Irrigation; AgL = Agricultural-Livestock Watering
Standards for A&Ww and A&We are for dissolved concentrations, except for selenium which is for total concentrations. All other standards are for total concentrations.

All values shown in milligrams per liter.

* These constituents have surface water standards that vary depending on hardness, with a maximum hardness of 400 mg/L. The four hardness values shown were chosen as follows:
- 242 mg/L represents the hardness for the Gila River at Dripping Spring Wash, based on a sample collected November 19, 2018, calculated from a calcium concentration of 64.8 mg/L and a magnesium concentration of 19.4 mg/L. This hardness was used for ephemeral tributaries as well.
- 290 mg/L represents the hardness for the Gila River at Donnelly Wash, based on a sample collected November 13, 2018, calculated from a calcium concentration of 77.7 mg/L and a magnesium concentration of 23.4 mg/L
- 307 mg/L represents the hardness for Queen Creek at Whitlow Ranch Dam, based on the lowest calculated hardness from five samples (August 25, 2017), calculated from a calcium concentration of 87.5 mg/L and a magnesium concentration of 21.4 mg/L

- 400 mg/L represents the maximum hardness that can be used to calculate surface water standards. Many of the geochemical samples (synthetic precipitate leaching procedure [SPLP] results, for instance) exceed this hardness.
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Appendix Q

Introduction

As described in chapter 1, if the land exchange is completed as specified in Section 3003 of Public Law
113-291, and the preferred alternative is ultimately selected in the record of decision, the mineral
extraction facilities, processing facilities, and tailings storage facility would be located on private land.
Forest Service mining regulations at 36 Code of Federal Regulations (CFR) 228 Subpart A apply to
operations conducted under the Mining Law (36 CFR 228.2). Mining operations that take place entirely
on non-Federal lands are private mining operations, not operations under the Mining Law. Therefore, any
associated uses of National Forest System (NFS) land such as roads, pipelines, and utilities are managed
as special uses and regulated under 36 CFR 251.50.

Rather than submittal of a mine plan, authorization for a special use or occupancy of NFS lands requires
submittal of a special use application (SF-299). This application process is designed to ensure that
authorizations to use and occupy NFS lands are in the public interest (36 CFR 251, Subpart B).

The following applications have been submitted to the Tonto National Forest and are included in this
appendix:

e Salt River Project (SRP) would be the owner and operator of the power line to the tailings storage
facility, largely co-located with the tailings slurry pipelines. SRP would be responsible for
construction, operation, and maintenance of the power line and would hold the special use permit.
SRP submitted an SF-299 Special Use Permit application on November 11, 2020. Tonto National
Forest staff carried out initial and secondary screenings and accepted the application on
November 18, 2020.

e Under the likelihood that the land exchange would occur and the preferred alternative would be
selected, Resolution Copper submitted an SF-299 Special Use Permit application on September 7,
2020. Tonto National Forest staff carried out initial and secondary screenings and accepted the
application on September 28, 2020.
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Ms. Vicky Peacey

be reviewed and signed by the Forest Supervisor.

If you have any questions about the environmental review process, project documents, or your
Special Use Permit, please contact your Permit Administrator, Mark McEntarffer, at
602-225-5239 or Mark.McEntarffer@usda.gov.

Sincerely,

X

NEIL BOSWORTH
Forest Supervisor

cc: mark.mcentarffer@usda.gov; mary.rasmussen@usda.gov; devin.quintana@usda.gov
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	B. No less than 60 days prior to the annual meeting, the Forest Service shall provide Consulting Parties with an Annual Report to review the progress under this Agreement and under the approved Oak Flat HPTP and GPO Treatment Plan. The Annual Report w...
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	XVII. Post-Review Discoveries of Cultural Resources
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