

















Figure 2: Location of Historical Hydrogeologic Testing in the Area of Proposed RHR
Discharge
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Figure 3: Cross-section across San Lucas Arroyo Showing Locations of GMRC Test Wells SL-1, SL-2,

and SL-3
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Jacobs determined that the thickness of saturated alluvium at the alluvial well (SL-1) was 35 feet.
The well was pumped at a rate of 15 gpm and hydraulic conductivity was calculated to be 200
gpd/ft®. Although San Lucas wash was flowing with GMRC discharge and the well was only 70
feet from wash, no recharge effect of the stream was noted during the aquifer test. Jacobs
determined that the Menefee Formation immediately underlies the stream channel alluvial fill.
When well SL-3 was pumped at a rate of 5 gpm, a hydraulic conductivity of 0.8 gpd/ft® was
calculated. No effect of pumping SL-3 was discerned at wells SL-1 or SL-2. Jacobs determined
that the Point Lookout lies beneath the low-permeability Menefee. Well SL-2 was pumped at a
rate of 10 gpm and a hydraulic conductivity of 3.7 gpd/ft* was calculated. The pumping of SL-2
did not affect water levels in wells SL-1 and SL-3 (Jacobs Engineering and Hydro-Search
(1979).

Water samples were taken from each of the wells at the end of pumping (Table 1). The waters of
SL-1 and SL-2 were determined to be calcium-magnesium-carbonate-sulfate waters with a TDS
of about 600 mg/L. Water from the Menefee (SL-3) was determined to be much higher in TDS.
The mine discharge water was a sodium-sulfate type. Jacobs considered it unlikely that the origin
of the water collected from SL-1, SL-2 or SL-3 was derived from the mine discharge water
(Jacobs Engineering and Hydro-Search (1979). Table 1 tabulates the groundwater quality
collected from SL-1, SL-2, and SL-3.

Jacobs also installed three flumes along San Lucas Canyon between the point of GMRC
discharge and the Leopoldo Diversion Dam to determine whether discharge was entering the
alluvial fill of the stream channel, and whether the chemistry of the discharged water was
changing as it moved downstream. Figure 2 above shows the location of the GMRC discharge
point, the location of the GMRC test wells across San Lucas Canyon (blue line), the area where
the flumes were installed (red rectangle), and RHR's proposed discharge point. Jacobs found
negligible variation in water chemistry downstream from the discharge point.> On this basis,
they concluded that: 1) the surface stream appeared to not be receiving seepage discharge from
groundwater, and 2) mineral salts were not being dissolved by the GMRC discharge from either
the stream bed or the bank materials. (Jacobs Engineering and Hydro-Search (1979)

! These data are included on Table 5.
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Table 1: Water Chemistry of Groundwater Downstream of Mount Taylor

Discharge (from Table 4, Jacobs Engineering, 1979)

Well SL-1 Well SL-2 Well SL-3
Constituent Units Alluvium Point Lookout SS Menefee Fmt.

10-23-1979 10-18-1979 10-13-1979
pH su 8.0 7.9 7.5
TDS mg/I 672 595 2,299
EC pmho/cm 1,010 909 2,970
Temp. °C 11.9 14.7 13.8
Bicarbonate mg/I| 454 419 785
Carbonate mg/I
Chloride mg/I 18 10 20
Sulfate mg/l 202 156 1,120
Fluoride mg/I 0.8 0.2 0.3
Nitrate mg/| 0.09 0.04 0.13
Sodium mg/I 70 109 460
Potassium mg/l 1.7 3.0 15
Calcium mg/l 75 75 205
Magnesium mg/I 69 27 73
Silica mg/I| 12 9 20
Arsenic mg/I <0.01 <0.01 <0.01
Barium mg/I| 0.9 0.45 1.0
Cadmium mg/I <0.005 <0.005 <0.005
Chromium mg/I <0.02 <0.02 <0.02
Lead mg/| 0.02 0.01 0.03
Magnesium mg/I <0.0002 <0.0002 <0.0002
Selenium mg/l <0.002 <0.002 <0.002
Silver mg/I <0.005 <0.005 <0.005
Copper mg/l 0.01 0.005 0.02
Iron mg/I| 0.1 <0.01 0.17
Manganese mg/I 0.55 0.02 0.53
Zinc mg/I| 0.25 0.26 0.62
Aluminum mg/I| 0.2 <0.1 0.1
Boron mg/I 0.15 0.25 0.85
Cobalt mg/l <0.01 <0.01 <0.01
Molybdenum mg/I| <0.05 <0.05 <0.05
Nickel mg/I <0.02 <0.02 <0.02
Vanadium mg/I| <0.05 <0.05 <0.05
Phosphate mg/| <0.01 <0.01 <0.01
Uranium mg/l <0.013 <0.006 <0.006
Radium 226 pCi/l 0.06+-0.03 0.41+-0.03 2.9+-0.03
Radium 228 pCi/l 1 2+-1 <1.0
Radium 226+228 pCi/l <1.06 241 <3.9
Gross alpha pCi/l <5 <7 <7.0
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Based on geologic conditions along San Lucas Canyon and the results of hydrogeologic testing,
GMRC developed a cross-section of the streambed and a concept of the surface
water/groundwater relationship within the streambed (Figure 4).

Figure 4 illustrates Jacob's concept that mine water discharged by GMRC mostly flowed
downstream as surface flow, but a portion of it entered the stream channel fill of San Lucas wash
and saturated those materials. Some of this recharge would probably enter the underlying
Menefee, but because that unit was thick and relatively impermeable, the surface discharge
would not move through this unit and enter the main regional aquifer within the Point Lookout.

This concept is consistent with the work of Craigg and Stone (1983) farther downstream within
the Arroyo Chico area (Craigg and Stone, 1983). They estimated that in the Arroyo
Chico/Torreon Wash area, the thickness of stream channel materials ranges from 40 to 80 feet,
and from drilling logs, determined that bedrock underlying the channel throughout the area is the
Menefee Formation. Craig and Stone report that the Arroyo Chico flows intermittently through a
short reach due to discharge from springs that flow from the Menefee Formation or rocks on the
flanks of Mt. Taylor. They found no clear evidence of discharge to the stream from the deeper,
regional flow system and determined that most groundwater discharge in the Arroyo Chico-
Torreon Wash area was either shallow spring flow or evapotranspiration along channels. They
concluded that overall, however, Arroyo Chico and other ephemeral and intermittent streams in
the stream system were losing water throughout most of their water courses. They concluded
that the potentiometric surface of groundwater within the deeper Point Lookout Sandstone was
not in connection with groundwater in the overlying Menefee, or with water in the channel fill or
the surface flow (Craigg and Stone, 1983).

2.2 Nature of Surface Flow

San Lucas Canyon is part of the Arroyo Chico watershed, which is a small part of the much
larger Rio Puerco watershed. San Lucas Canyon joins Miguel Creek about three miles below the
proposed RHR discharge point, after which point the Creek trends ten miles northeast to
confluence with the Arroyo Chico. The Arroyo Chico makes a broad arch from the northwest to
the southeast and is joined by Torreon Wash about 17 miles farther downstream, 30 miles
downstream of the proposed point of discharge. The drainage joins the Rio Puerco about five
miles farther downstream. Plate 1 (attached) shows the location of the RHR discharge point and
course of the stream system.

San Lucas Canyon is ephemeral at and above the point of proposed discharge, with surface water
flow occurring only as runoff from storms. A few springs drain into the wash from the volcanics
of Mesa Chivato, but they are not connected with the groundwater system. NMEIS (1974)
located San Lucas Spring and other springs (Figure 1 above) and determined that they did not
flow from the streambed of San Lucas Canyon or bedrock aquifers, but originated from beneath
the volcanic cap and seeped down the canyon walls to the streambed. No permanent surface
water is present above or below the proposed discharge point. Laguna La Polvadera (Figure 1
above) is not a permanent surface water body, but may occasionally hold runoff during part of
the year, depending on rainfall. The reservoir of water shown behind San Lucas Dam on Figure
2 above does not contain surface water (RHR field investigations).
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jigure 4: Generalized Hydrogeology within San Lucas Drainage

(Figure 2 from Jacobs Engineering and Hydro-Search (19%)
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The closest surface water gaging station to the RHR discharge point area is USGS gaging station
08340500, "Arroyo Chico Nr Guadalupe,” located about 35 miles downstream of the discharge
point immediately upstream of the confluence of Arroyo Chico and Rio Puerco. USGS
08340500 records flow from an area of 1,390 square miles. Between water years 1943 and 2011,
the discharge of Arroyo Chico at this gaging station averaged 19.6 cfs or 14,170 acre-feet per
year (afy). Figure 5 is a graph of streamflow measured at this gaging station. Over the 1966
through 1977 period, an average of over 75 % of the total annual measured streamflow occurred

during the July through September period.

Figure 5: USGS Gaging Station 08340500 Arroyo Chico Nr Guadalupe, NM
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Date

With the exception of the discharge of treated mine water into San Lucas Canyon by GMRC
during the late 1970s through June 1990, no man-made changes have been made to the surface or
groundwater regime of San Lucas Canyon. GMRC began the development of the Mt. Taylor
mine in 1971; the mine began production in 1979. Water production and treatment occurred
continuously from first production to mine shutdown on June 25, 1990, and the treated mine
water was discharged into San Lucas Canyon through a 4.5 mile pipeline since 1978 (RGR,
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1994).2 RGR reports that withdrawal of water from the Westwater Canyon Member of the
Morrison Formation averaged 2,600 to 2,800 gpm during the 1979 through 1990 period.
Discharge records filed under NPDES NM28100 indicate that discharge over this period was
higher, averaging approximately 4,200 gpm. The discharged water was used by wildlife,
livestock, and irrigation by local ranchers. No water was discharged after June 25, 1990.

Groundwater was discharged from the Mt Taylor mine under two groundwater discharge
permits, NM State permit NM DP-61, and Federal EPA Permit NPDES NM 0028100. The
Federal mine water discharge permit authorized discharge of treated mine water commingled
with liquid wastewater (sewage treatment plant discharge) into an unnamed arroyo located
approximately 4.5 mile north of the mine. The water was carried by a 24 inch pipeline. Average
discharge was 4,200 gpm. The discharge activity was placed on standby June 25, 1990 when
pumps were pulled from the mine. The sewage treatment plant was converted to a leach field
system (RGR, (1994)).

Routine sampling of the discharge was performed during the discharge period under both
NPDES NM 0028100 and NM DP-61. The water chemistry reports submitted to the agencies
under NPDES NM028100 are available on microfiche at NMED offices. They have been
transcribed and are presented on Table 2. These samples were taken from treated discharge
water. The reports show uranium levels averaging 0.370 mg/l-values higher than would be
allowed today, although in compliance with standards at the time. The concentrations of the
other constituents are within present EPA drinking water standards.

RGR included additional water chemistry data for mine discharge water in Table G of the 1994
Environmental Report, and in Table 1 of the 1999 groundwater discharge plan. These data were
originally provided to the NMED in compliance with conditions of DP-61, and constituents
reported are somewhat different than those reported under the NPDES permit. RGR reported
that mine water chemistry changed to a small degree over the mining period due to mining
materials used and oxidation of the primary ore deposit, and noted that although radium levels
actually increased, they were reduced prior to discharge by barium chloride treatment. These
data are listed in Table 3.

2 Other records disagree to some extent with the RHR report, and state that discharge of water from the mine actually began as
early as 1972 during pre-shaft construction dewatering, and that part of the initial dewatering water was discharged into San
Mateo Creek.
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Table 2: Chemistry of Mount Taylor Discharge Reported Under NMDES 0028100 (Page 1 of 5)

Flow in Conduit

Date T = themical Oxygen pH Solids, Total h;'%'é?ii“&?’ Vanadium, Total | Zinc, Total as Zn Selenium, Total Radium 2_26, 'Radium 226', Uranium, Total or thru
emand (COD) Suspended (mg/l) (mg/l) as V (mg/l) (mg/l) (mg/l) Total (pCi/l) Dissolved (pCi/l) (mg/l) Treatment Plant
(MGD)
Avg. Max. Avg. Max. Min. Max. Avg. Max. Avg. Max. Avg. Max. Avg. Max. Avg. Max. Avg. Max. Avg. Max. Avg. Max. Avg. Max.
1978
Jan.
Feb.
March
April
May
June
July
Aug. 114 30 32 8.6 8.8 26.75 56 0.003 0.006 0.01 0.01 0.02 0.02 0.01 0.01 2.9 3.8 2.63 3.2 0.003 0.01
Sept. 112 112 7.3 9 8.7 9.15 103.6 190 0.003 0.006 0.05 0.05 0.05 0.09 0.01 0.01 35 5.3 1.3 2.7 0.022 0.024
Oct. 123 132 9.2 12 8.7 9.2 61.25 114 0.014 0.05 <0.01 <0.01 0.05 0.07 <0.01 <0.01 5.05 7.8 1.98 3.2 0.049 0.093 5.56
Nov. 80.3 84 <5 <5 8.9 9.15 13 20 0.03 0.03 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 3.08 4.9 <1 <1 0.001 0.004 5.62
Dec. 85 90 <5 <5 8.9 9.2 9 20 <0.02 <0.02 <0.01 <0.01 0.01 0.02 <0.01 <0.01 1.47 2.3 0.61 1.12 0.004 0.007 5.75
1979
Jan. 95.8 131 <5 <5 8.7 8.95 10.4 16 0.05 0.1 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.75 1.2 <0.5 <0.5 0.007 0.012 5.55
Feb. 94.3 132 <5 <5 8.8 8.85 12 20 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.94 1.96 0.59 0.84 0.007 0.009 5.76
March 79.8 83 <5 <5 8.85 9.05 24 67 0.11 0.2 <0.01 <0.01 <0.01 <0.01 <0.03 <0.08 2.55 6.17 0.57 1.38 0.037 0.075 5.71
April 77.75 81 <5 <5 8.9 8.95 17.75 23 <0.08 <0.16 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 6 19.2 2.25 6.7 0.08 0.12 5.88
May
June
July 67 99 159.86 367.3 8.8 8.9 1.75 4 0.12 0.39 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 4.72 18.7 2.75 13.97 0.24 0.37 5.74
Aug. 84.4 88 32.25 78.2 8.8 9 3.4 9 0.16 0.2 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 1.54 3.96 0.75 2.98 0.131 0.14 5.89
Sept. 80 88 24.45 72.1 8.9 9 3.25 10 0.03 0.08 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 1.7 5.61 1.03 4.89 0.088 1.29 5.84
Oct. 75 83 15.1 32.3 8.7 9 4.8 10 0.05 0.09 <0.01 <0.01 <0.01 0.01 <0.01 <0.01 1.83 2.87 1.09 2.18 0.097 0.121 5.75
Nov. 68 74 10.7 32.8 8.75 9 12 22 <0.02 <0.02 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 3.09 7.28 1.77 4.52 0.09 0.115 5.76
Dec. 68 77 12.9 24.9 8.16 8.99 8 17 0.03 0.05 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 2.25 4.68 1.07 2.17 0.109 0.196 5.74
1980
Jan. 66 72 7.59 12.6 8.32 8.7 3.8 8 <0.02 <0.02 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 2.441 5.56 1.37 4.92 0.084 0.137 5.74
Feb. 67.7 71 3.49 7.3 7.97 8.98 9.5 27 0.015 <0.02 <0.01 <0.01 0.015 0.03 <0.01 <0.01 3.65 8.05 1.63 3.43 0.083 0.096 5.65
March 72 96 9.03 15.6 8.31 8.89 7.25 14 0.07 0.12 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 1.13 2 0.53 1.46 0.064 0.078 5.65
April 70 76 19 35.6 8.45 8.93 5.4 11 0.19 0.22 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 1.79 2.71 1.02 2.19 0.081 0.093 5.46
May 73.7 80 10.38 18.7 8.04 8.91 3.75 15 0.1 0.22 <0.01 <0.01 0.05 0.1 <0.01 <0.01 1.54 2.81 0.604 1.038 0.065 0.075 5.63
June 79 85 14.4 31 8.11 8.91 2.5 6 0.1 0.2 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 1.06 2.2 0.5 0.64 0.043 0.065 5.58
July 86 90 13.2 23.9 8.21 8.85 5 6 0.13 0.21 <0.01 <0.01 0.02 0.05 <0.01 <0.01 1.62 2.9 0.63 1.12 0.027 0.068 5.74
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Table 2: Chemistry of Mount Taylor Discharge Reported Under NMDES 0028100 (Page 2 of 5)

Flow in Conduit

Date T = C(?emical Oxygen pH Solids, Total ﬁ%lé?iin&?’ Vanadium, Total | Zinc, Total as Zn Selenium, Total Radium 2_26, 'Radium 226', Uranium, Total or thru
emand (COD) Suspended (mg/l) (mg/l) as V (mg/l) (mg/l) (mg/l) Total (pCi/l) Dissolved (pCi/l) (mg/l) Treatment Plant
(MGD)
Avg. Max. Avg. Max. Min. Max. Avg. Max. Avg. Max. Avg. Max. Avg. Max. Avg. Max. Avg. Max. Avg. Max. Avg. Max. Avg. Max.
Aug. 87 90 15.3 23.1 8.56 8.86 4.5 9 0.28 0.29 <0.01 <0.01 0.01 0.02 <0.01 <0.01 1.03 2.62 0.68 1.22 0.016 0.057 5.63
Sept. 80 84 19.8 31.6 8.36 8.88 10.3 16 0.24 0.37 <0.02 <0.02 0.04 0.11 <0.02 <0.02 1.67 3.6 1.02 1.59 0.024 0.037 5.7
Oct. 76 80 5.58 7.9 8.44 8.88 1.6 3 0.58 0.7 <0.01 <0.02 0.05 0.15 <0.01 <0.02 5.5 15.9 0.8 1.3 0.084 0.16 5.76
Nov. 73 78 7.8 12 8.51 8.79 8.5 15 0.69 0.92 <0.01 <0.01 0.04 0.09 <0.01 <0.01 8.11 20.4 3.6 14.4 0.16 0.27 5.92
Dec. 71 77 14.8 325 8.35 8.79 15 29 0.69 0.86 0.02 0.04 0.06 0.17 <0.01 <0.01 7.98 18.96 1.12 3 0.164 0.31 5.85
1981
Jan. 73 82 0.91 35 7.76 8.76 5.6 13 0.5 0.75 0.06 0.12 0.01 0.01 0.03 0.04 2.7 5.2 0.3 0.4 0.166 0.204 5.81
Feb. 71 76 141 5.6 6 9 5.8 9 0.25 0.42 0.03 0.06 0.02 0.02 0.02 0.04 1.4 3.1 0.3 0.6 0.081 0.104 5.87
March 74 77 2.43 5.4 7.81 8.81 4.35 7 0.34 0.44 0.04 0.05 0.09 0.25 0.01 0.01 2.2 3.5 0.3 0.4 0.152 0.19 4.21
April 75 80 2.88 11.6 8.58 8.76 7.8 15 0.54 0.6 0.01 0.03 0.03 0.03 0.03 0.04 4.8 8.7 0.6 1.4 0.184 0.208 6.35
May 76 80 2.2 5.3 7.93 8.79 5.4 8.2 0.63 0.7 0.02 0.03 0.15 0.58 0.04 0.04 5.7 8 0.6 0.8 0.215 0.279 6.35
June 81 85 4.26 7.52 8.55 8.86 8.1 94 0.61 0.74 0.02 0.02 0.03 0.05 0.07 0.07 11.5 18.6 0.6 0.7 0.237 0.309 4.22
July 81 85 2.5 6.1 8.2 8.91 4.8 8.6 0.47 1 0.02 0.03 0.05 0.11 0.05 0.07 7.4 14 0.9 1.7 0.33 0.37 5.93
Aug. 83 90 4.8 9.3 7.88 8.94 5.6 10 0.7 0.79 0.01 0.01 0.23 0.31 0.04 0.05 5.6 12.7 0.6 0.7 0.31 0.38 6.28
Sept. 80 83 3.2 5.2 7.92 8.94 0.5 1 0.55 0.76 0.01 0.02 0.21 0.37 0.03 0.05 3.8 6 0.4 0.6 0.17 0.21 6.27
Oct. 78 81 7 11.1 8.07 9.17 2.7 6.2 0.81 0.93 0.01 0.01 0.26 0.74 0.06 0.1 7.4 11.6 0.6 0.9 0.22 0.34 6.48
Nov. 74 78 2.6 2.8 8.32 8.96 4.2 10 1.02 1.4 0.01 0.01 0.06 0.2 0.06 0.07 7.7 10.8 1.1 1.4 0.17 0.27 6.4
Dec. 73 76 6.6 19 8.4 8.88 2.9 6.4 0.66 0.66 <0.01 <0.01 0.02 0.05 0.05 0.05 7.1 14.4 0.3 0.7 0.179 0.233 6.6
1982
Jan. 69 74 10.5 28.1 8.62 8.96 3.8 8 0.55 0.55 <0.01 <0.01 0.02 0.04 0.01 0.01 2.9 4.4 0.7 1.2 0.19 0.284 6.61 7.2
Feb. 71 75 3.6 6.4 7.54 9 4.3 10 0.46 0.46 <0.01 <0.01 0.02 0.06 0.02 0.02 3.6 6.8 <0.6 <0.6 0.224 0.306 6.54 6.9
March 73 75 4.6 19 7.75 8.86 3.8 7 0.78 0.92 <0.01 <0.01 <0.01 <0.01 0.02 0.02 6.6 10.2 <0.6 <0.6 0.251 0.342 6.67 7.67
April 70 81 6.3 12 8.09 8.96 4.6 9 0.78 0.83 <0.01 <0.01 0.01 0.03 0.02 0.02 6.9 19.3 <0.6 <0.6 0.2 0.34 6.7 7.97
May 72 77 7.5 19 8.45 8.95 3.6 7 0.69 0.69 <0.01 <0.01 0.01 0.02 0.01 0.01 3.6 11.2 1.3 6.5 0.22 0.28 6.67 7.28
June 79 85 11.3 18 8.5 8.91 4.7 9 0.76 0.76 <0.01 <0.01 0.02 0.03 0.02 0.02 5.7 12 0.7 0.8 0.31 0.33 6.96 7.75
July 77 79 11.7 24 8.5 8.9 9 12 0.2 0.2 <0.01 <0.01 <0.01 <0.01 0.03 0.03 6.9 10 2.2 4 0.24 0.38 6.68 7.2
Aug. 78 81 6 15 8.4 9 3.2 12 0.74 0.93 0.01 0.01 <0.01 <0.01 0.04 0.04 4.9 11 <0.6 <0.6 0.28 0.34 6.61 7.04
Sept. 75 81 5.3 12 8.4 8.85 1.4 3 0.73 0.73 0.01 0.01 <0.01 <0.01 0.05 0.05 9.5 22.5 1.1 2.7 0.22 0.3 6.58 6.8
Oct. 69 75 34 7.4 8.5 8.83 4.4 7 0.68 0.68 <0.01 <0.01 0.01 0.02 0.05 0.05 9.1 18.4 1 3 0.22 0.26 6.38 6.79
Nov. 66 72 2.2 4 8.6 8.8 24 4 0.59 0.59 <0.01 <0.01 <0.01 <0.01 0.02 0.02 6.9 13.4 2.1 6.2 0.41 0.65 6.72 7.77
Dec. 72 74 3.2 6.1 8.58 8.87 3.3 7.7 2.6 2.6 <0.01 <0.01 0.01 0.02 0.07 0.07 3.7 5.8 1.2 2.8 0.57 0.71 6.89 7.33
1983
Jan. 72 74 2.6 3.7 8.83 8.96 3 9 1.7 1.7 <0.01 <0.01 0.01 0.01 0.01 0.01 0.5 1.2 0.4 0.6 0.47 0.61 6.78 7.86
Feb. 70 72 2.5 5.2 8.66 8.93 1.8 3 1.4 1.4 <0.01 <0.01 <0.01 <0.01 0.01 0.01 0.2 0.5 0.2 0.3 0.36 0.41 6.59 7.14
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Table 2: Chemistry of Mount Taylor Discharge Reported Under NMDES 0028100 (Page 3 of 5)

Flow in Conduit

Date T = C(?emical Oxygen pH Solids, Total ﬁ%lé?iin&?’ Vanadium, Total | Zinc, Total as Zn Selenium, Total Radium 2_26, 'Radium 226', Uranium, Total or thru
emand (COD) Suspended (mg/l) (mg/l) as V (mg/l) (mg/l) (mg/l) Total (pCi/l) Dissolved (pCi/l) (mg/l) Treatment Plant
(MGD)
Avg. Max. Avg. Max. Min. Max. Avg. Max. Avg. Max. Avg. Max. Avg. Max. Avg. Max. Avg. Max. Avg. Max. Avg. Max. Avg. Max.
March 71 76 1.4 2.9 8.73 8.93 2.6 6 1 1 <0.01 <0.01 <0.01 <0.01 0.01 0.01 1.1 24 0.6 1.4 0.32 0.38 6.31 6.85
April 70 72 1.7 3.9 8.62 8.91 5.3 6 1.1 1.1 <0.01 <0.01 0.01 0.02 0.01 0.01 1 1.6 0.3 0.7 0.27 0.31 6.61 7.02
May 71 74 3.8 9.1 8.65 8.86 3 5 0.9 0.9 <0.01 <0.01 0.01 0.02 0.01 0.01 0.6 15 <0.1 <0.1 0.21 0.23 6.52 7.95
June 79 83 2.3 4.1 8.72 8.94 2 4 0.6 0.6 0.05 0.05 <0.01 <0.01 0.08 0.08 <0.1 <0.1 <0.1 <0.1 0.22 0.24 6.73 7.3
July 85 85 2.4 4 8.71 8.87 12.8 15 0.53 0.53 0.03 0.03 0.02 0.04 <0.01 <0.01 0.4 1.1 <0.1 <0.1 0.2 0.21 5.92 8.21
Aug. 85 86 1.8 2.6 8.75 8.79 15 2 0.34 0.34 <0.01 <0.01 0.01 0.01 0.04 0.04 <0.1 <0.1 <0.1 <0.1 0.19 0.23 6.83 7.94
Sept. 83 33 5.3 8.83 8.95 9 12 0.33 0.33 <0.01 <0.01 0.01 0.01 0.04 0.04 <0.1 <0.1 <0.1 <0.1 0.18 0.24 6.54 7.07
Oct. 79 3.58 8.3 8.8 8.91 7.75 9 0.48 0.48 <0.01 <0.01 <0.01 <0.01 0.03 0.03 0.57 2 0.78 2.8 0.31 0.69 6.3 6.91
Nov. 78 2.4 4.6 8.64 8.82 4 8 0.45 0.45 <0.01 <0.01 <0.01 <0.01 0.02 0.02 3.8 13.7 1.46 6.9 0.22 0.25 6.39 8.84
Dec. 69 1.98 3.2 8.6 8.73 2.75 4 0.63 0.63 <0.01 <0.01 0.03 0.09 0.02 0.02 5.98 13.8 1.48 5.6 0.18 0.19 6.83 7.41
1984
Jan. 65 1.7 37 8.78 8.89 2.8 18 0.3 0.3 <0.01 <0.01 <0.01 <0.01 0.02 0.02 1.95 3.6 1.05 2.9 0.161 0.184 6.96 7.31
Feb. 67 3.1 5.4 8.82 8.96 5.25 10 0.33 0.33 <0.01 <0.01 0.04 0.1 0.04 0.04 3.43 4.1 0.8 2.4 0.096 0.146 6.75 7.04
March 70 3.74 8.2 8.42 8.7 6.8 22 0.42 0.42 <0.01 <0.01 <0.01 <0.01 0.02 0.02 2.1 3.1 0.68 2.5 0.105 0.195 6.56 7.07
April 73 3.08 5.6 8.76 8.82 3.8 8 0.45 0.45 <0.01 <0.01 0.01 0.01 0.03 0.03 2 3.9 0.46 0.6 0.201 0.399 6.29 8.28
May 78 4.9 7.3 8.6 8.8 3.4 11 0.4 0.4 <0.01 <0.01 0.01 0.01 0.03 0.03 2.4 4.9 0.5 1.1 0.118 0.167 6.37 7.11
June 81 4.9 5.5 8.8 9 2 4 2.1 2.1 <0.01 <0.01 0.02 0.02 0.02 0.02 3.6 4.2 0.7 0.9 0.108 0.15 6.18 7.09
July 85 4.75 10 8.8 8.9 7 20 0.22 0.22 <0.01 <0.01 0.01 0.01 0.02 0.02 4.1 7.3 1.8 3.3 0.126 0.16 6.41 7.12
Aug. 84 2.8 3.8 8.8 8.9 2 4 0.43 0.43 <0.01 <0.01 0.02 0.06 0.02 0.02 25 34 12 1.8 0.14 0.148 6.32 6.79
Sept. 78 3.1 4.3 8.6 8.7 3.3 6 0.31 0.31 <0.01 <0.01 0.5 1 <0.01 <0.01 3.2 4.8 0.9 1.2 0.142 0.151 5.46 6.34
Oct. 72 1.4 3.1 8.6 8.7 4.8 8 0.26 0.26 <0.01 <0.01 0.02 0.08 0.01 0.01 3.4 5.8 1 1.9 0.16 0.169 4.59 5.47
Nov. 71 4.5 8.5 8.6 8.7 7 10 0.4 0.4 <0.01 <0.01 <0.01 0.01 0.02 0.02 2.5 4.8 1 1.4 0.323 0.45 5.43 5.9
Dec. 68 4.5 7.5 8.7 8.8 3.5 9 0.31 0.31 <0.01 <0.01 <0.01 <0.01 0.01 0.01 1.6 2.6 0.4 0.8 0.4 0.45 5.11 5.25
1985
Jan. 66 1.1 1.3 8.68 8.74 2.2 4 0.43 0.43 <0.01 <0.01 0.01 0.01 0.02 0.02 2.38 4.7 0.72 1.3 0.36 0.453 5.62 6.46
Feb.
March 67 3.3 5.4 8.72 8.87 1.3 2 0.25 0.25 <0.01 <0.01 0.01 0.01 0.07 0.07 4.9 5.8 1.8 2.6 0.24 0.26 6.57 7.11
April 73 4 6.6 8.81 8.86 3.3 5 0.32 0.32 <0.01 <0.01 <0.01 <0.01 0.01 0.01 3.9 5.5 1.6 3.9 0.269 0.276 6.89 7.35
May 78 2.8 4.4 8.78 8.93 5.4 9 0.26 0.26 <0.01 <0.01 0.01 0.01 0.02 0.02 4.7 9 0.7 1.9 0.341 0.365 6.79 7.04
June 83 3.7 4.5 8.32 8.88 2.8 8 0.14 0.14 <0.01 <0.01 0.02 0.03 0.01 0.01 2.9 4.5 0.8 1.6 0.342 0.375 6.38 6.56
July 83 3 6.6 8.72 8.94 5.6 14 0.14 0.14 <0.01 <0.01 0.01 0.01 0.03 0.03 4.5 5.3 2.2 4 0.302 0.325 6.26 6.93
Aug. 84 2.4 6.6 8.78 8.97 5.6 12 0.15 0.15 <0.01 <0.01 0.01 0.02 0.01 0.01 3.3 4.6 1.5 3.1 0.274 0.288 6.24 7.23
Sept. 79 2.6 7.2 8.85 8.97 2 3 0.28 0.28 <0.01 <0.01 0.01 0.01 <0.01 <0.01 2.5 3.8 1 1.9 0.271 0.347 5.89 6.13
Oct. 73 2.5 4 8.87 8.93 2.8 7 0.26 0.26 <0.01 <0.01 0.01 0.02 0.01 0.01 2.9 7.9 1.2 2.2 0.24 0.26 6.73 7.1
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Table 2: Chemistry of Mount Taylor Discharge Reported Under NMDES 0028100 (Page 4 of 5)

Flow in Conduit

Date T = C(?emical Oxygen pH Solids, Total ﬁ%lé?iin&?’ Vanadium, Total | Zinc, Total as Zn Selenium, Total Radium 2_26, 'Radium 226', Uranium, Total or thru
emand (COD) Suspended (mg/l) (mg/l) as V (mg/l) (mg/l) (mg/l) Total (pCi/l) Dissolved (pCi/l) (mg/l) Treatment Plant
(MGD)
Avg. Max. Avg. Max. Min. Max. Avg. Max. Avg. Max. Avg. Max. Avg. Max. Avg. Max. Avg. Max. Avg. Max. Avg. Max. Avg. Max.
Nov. 70 1.3 2.3 8.95 8.98 4 8 0.24 0.24 <0.01 <0.01 0.01 0.02 0.01 0.01 15 24 0.5 1.8 0.293 0.3 6.18 6.97
Dec. 0.02 0.02 4.3 5.1 2.2 3.3 0.287 0.327 6.4 6.96
1986
Jan. 71 4.5 10 8.82 8.88 2.2 4 0.38 0.38 <0.01 <0.01 <0.01 <0.01 0.01 0.01 3.7 4.4 0.5 1.4 0.266 0.279 6.49 6.87
Feb. 70 <1 <1 8.84 8.89 3 4 0.45 0.45 <0.01 <0.01 0.01 0.02 0.002 0.02 3.7 5.1 1.1 25 0.299 0.35 6.6 6.77
March 75 2 34 8.85 8.96 6.8 20 0.57 0.57 <0.01 <0.01 0.01 0.01 0.02 0.02 33 3.8 13 2.7 0.295 0.357 6.47 6.85
April 76 1.2 4.2 8.77 8.93 5.7 8 0.49 0.49 <0.01 <0.01 0.01 0.02 0.01 0.01 5.4 10.1 0.6 1.1 0.374 0.455 6.22 6.53
May 76 2.9 7 8.77 8.85 3.3 7.6 0.68 0.68 <0.01 <0.01 0.01 0.01 <0.01 0.01 4.1 7.1 0.2 0.3 0.4 0.452 6.27 6.62
June 78 7.7 9.6 8.48 8.81 2.5 6 0.51 0.51 <0.01 <0.01 <0.01 <0.01 0.01 0.01 3.8 7.2 0.7 1.5 0.337 0.365 6.25 6.42
July 83 2.5 3.7 8.21 8.9 6.4 14 0.64 0.64 <0.01 <0.01 0.01 0.02 0.01 0.01 7 214 0.8 2.3 0.46 0.605 6.14 6.46
Aug. 83 3.6 5.6 8.81 8.92 5.7 7.3 0.53 0.53 0.01 0.01 0.01 0.02 0.01 0.01 4.8 6.6 0.7 14 0.524 0.58 6.53 6.84
Sept. 80 0.5 1.8 8.87 8.93 3 39 0.84 0.84 0.02 0.02 <0.01 <0.01 <0.01 <0.01 5.1 5.5 0.9 2.8 0.563 0.61 6.06 6.46
Oct. 76 2.8 8.1 8.88 8.96 4.7 6 0.59 0.59 <0.01 <0.01 <0.01 <0.01 0.01 0.01 16.4 31.3 8.9 22.7 0.57 0.65 6.15 6.91
Nov. 70 1.6 2.4 8.9 8.93 6.7 8 0.72 0.72 <0.01 <0.01 0.1 0.02 0.01 0.01 4.56 7.5 1.83 3.9 0.59 0.62 5.9 6.2
Dec. 68 1.1 2.8 8.65 8.97 2.6 5.6 0.82 0.82 <0.01 <0.01 <0.01 <0.01 0.02 0.02 4.2 10.1 1.3 3.2 0.605 0.649 6.83 6.12
1987
Jan. 68 3.6 7.1 8.56 8.89 3.2 4.8 0.67 0.67 <0.01 <0.01 0.01 0.02 0.02 0.02 3.9 5.7 0.2 0.4 0.63 0.67 5.84 6.64
Feb. 68 1.2 3.7 8.99 8.96 4.7 6.2 0.56 0.56 <0.01 <0.01 <0.01 <0.01 0.02 0.02 <0.1 <0.1 4.4 4.9 0.53 0.58 5.82
March 70 3.6 8.1 8.78 8.91 3.6 6.1 0.7 0.7 <0.01 <0.01 0.01 0.01 0.02 0.02 6.6 18 2.2 5.8 0.55 0.65 5.9 6.1
April 72 3.8 5.9 8.88 8.92 2.7 4 0.91 0.91 <0.01 <0.01 <0.01 <0.01 0.02 0.02 4.4 6.6 17 33 0.39 0.59 5.93 6.08
May 73 3.8 7.2 88.78 8.96 1.6 2.3 0.79 0.79 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 3.4 4.3 0.4 0.7 0.58 0.63 6.22 6.56
June 83 2.1 3.7 8.78 8.89 0.9 1.1 0.87 0.87 <0.01 <0.01 <0.01 <0.1 0.02 0.02 <0.1 <0.1 <0.1 <0.1 0.77 0.92 6.32 6.78
July 84 12.9 22 8.47 8.75 1.4 2.1 1.6 1.6 <0.01 <0.01 0.04 0.09 0.315 0.315 4.7 5.6 3.5 4.8 0.78 0.98 6.35 7.02
Aug. 85 10.1 154 8.73 8.871 2 2.9 1.6 1.6 <0.3 <0.3 0.03 0.04 0.15 0.15 4.1 6.4 3.2? 5.2 0.78 0.82 6.09 7.1
Sept. 78 1.8 4.9 8.83 8.91 1.8 4.1 1.2 1.2 <1.0 <1.0 0.03 0.05 0.12 0.12 3.3 3.7 2.6 4.2 0.87 1.03 5.77 6.06
Oct. 73 2 5 8.91 8.93 2.6 33 1.12 1.12 <1 <1 0.02 0.04 0.05 0.05 3.28 4.4 1.85 2.9 0.76 0.91 5.46 6.33
Nov. 76 15 3.1 8.89 8.97 2.3 2.7 0.6 0.6 <1.0 <1.0 0.021 0.029 0.022 0.022 6.47 7.2 1.28 1.4 0.49 0.7 5.28 6.18
Dec. 70 <1.0 <1.0 8.9 8.96 3.7 5.2 0.59 0.59 <1.0 <1.0 0.031 0.035 0.022 0.022 7.7 15 1.5 1.9 0.61 0.76 6.45 6.96
1988
Jan. 67 3.25 4 8.9 8.97 2.5 3.2 0.92 0.92 0.02 0.02 0.023 0.04 0.118 0.118 4.7 8.5 0.8 1.8 0.692 0.795 6.75 7.05
Feb. 65 1.8 4 8.76 8.96 2.3 3 0.87 0.87 0.01 0.01 0.012 0.021 0.124 0.124 6.7 7.7 0.5 0.6 0.969 1.58 6.69 6.87
March 70 5.8 12 8.77 8.93 1.7 1.9 0.8 0.8 0.01 0.01 0.006 0.008 0.079 0.079 7.9 13 0.5 0.6 0.825 0.877 6.19 7.03
April 72 4.5 8 8.78 8.96 2.4 3 0.64 0.64 <0.01 <0.01 0.021 0.053 0.098 0.098 4.5 6.5 0.8 0.9 0.653 0.67 6.08 6.37
May 75 1.6 4 8.71 8.91 2.9 3.2 0.69 0.69 <0.01 <0.01 <0.008 0.012 0.1 0.1 4.9 6.5 1.1 1.5 0.71 0.76 5.65 6.17
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Table 2: Chemistry of Mount Taylor Discharge Reported Under NMDES 0028100 (Page 5 of 5)

Flow in Conduit

Date T = C(?emical Oxygen pH Solids, Total ﬁ%lé?iin&?’ Vanadium, Total | Zinc, Total as Zn Selenium, Total Radium 2_26, 'Radium 226', Uranium, Total or thru
emand (COD) Suspended (mg/l) (mg/l) as V (mg/l) (mg/l) (mg/l) Total (pCi/l) Dissolved (pCi/l) (mg/l) Treatment Plant
(MGD)
Avg. Max. Avg. Max. Min. Max. Avg. Max. Avg. Max. Avg. Max. Avg. Max. Avg. Max. Avg. Max. Avg. Max. Avg. Max. Avg. Max.
June 80 5.5 8 8.73 8.94 2.9 4.3 1.18 1.18 0.01 0.01 0.024 0.053 0.202 0.202 6.08 8.6 0.98 1.6 0.99 1.27 5.84 6.29
July 82 6.3 8 8.81 8.93 5.1 11.6 0.81 0.81 <0.01 <0.01 0.04 0.117 0.11 0.11 4.5 7.8 2.2 5.6 0.764 0.84 5.75 6.04
Aug. 83 <1 <1 8.65 8.96 1.8 2.7 0.74 0.74 0.01 0.01 <0.005 | <0.005 0.091 0.091 3.4 5.4 0.9 1.1 0.682 0.682 5.5 6.23
Sept. 82 <1 <1 8.73 8.82 2 3.5 2.3 2.3 0.02 0.02 0.157 0.157 0.013 0.013 4.5 5.3 1.83 3.4 1.12 1.12 5.19 5.67
Oct. 81 4 4 8.73 8.79 1.6 2.2 1.52 1.52 0.01 0.01 0.06 0.06 0.31 0.31 4.5 5.4 1.6 2.6 1.05 1.05 4.79 5.83
Nov. 75 4 4 8.75 8.83 1.1 1.9 1.41 1.41 0.01 0.01 0.183 0.183 0.053 0.053 6.02 9.5 1.28 25 0.909 0.909 4.74 5.27
Dec. 72 <1 <1 8.83 8.93 1.5 1.8 1.09 1.09 <0.01 <0.01 0.121 0.121 0.217 0.217 8.5 11.2 0.8 1.9 0.883 0.883 4.71 5.05
1989
Jan. 72 <1 <1 8.89 8.94 1.8 2.5 1.06 1.06 <0.01 <0.01 0.07 0.07 0.056 0.056 5.98 7.7 0.65 1 0.887 0.887 5.91 6.31
Feb. 72 <1 <1 8.84 8.96 3.3 3.7 1.11 1.11 <0.02 <0.02 0.009 0.009 0.064 0.064 9.05 11 0.85 1 0.974 0.974 5.97 6.14
March 74 16 16 8.68 8.83 2.3 3.2 1.1 1.1 0.02 0.02 0.024 0.024 0.034 0.034 5.9 7.5 1.6 2.8 0.093 0.093 5.86 6.26
April 78 <1 <1 7.82 7.82 2.2 2.6 0.99 0.99 <0.01 <0.01 0.052 0.052 0.017 0.017 5.4 5.9 1.3 1.5 0.781 0.781 5.79 6.1
May NO DISCHARGE
June 83 <1 <1 8.83 8.91 1.5 2 1.96 1.96 0.02 0.02 0.024 0.024 0.102 0.192 3.9 4.7 1.3 1.9 1.45 1.45 6.59 7.67
July 85 8 8 8.72 8.82 2 3.2 1.22 1.22 0.02 0.02 0.015 0.015 0.055 0.055 2.5 3.5 1.3 1.9 1.02 1.02 6.57 7.39
Aug. 86 <1 <1 8.78 8.88 24 3.1 1.15 1.15 0.03 0.03 0.064 0.064 0.062 0.069 3.84 5 0.94 1.6 0.922 0.922 6.7 7.2
Sept. 84 4 4 8.84 8.87 1.3 15 0.92 0.92 <0.01 <0.01 0.019 0.019 0.083 0.109 3.43 5.59 0.83 15 1.18 1.18 6.38 6.91
Oct. 76 <1 <1 8.85 8.91 1.7 2 0.95 0.95 <0.01 <0.01 0.011 0.011 0.8 0.8 2.8 3 1.1 1.5 0.685 0.685 6.44 7.52
Nov. 74 <1 <1 8.81 8.88 2.6 4.2 0.87 0.87 <0.01 <0.01 0.019 0.019 0.059 0.059 5.9 14.4 1.2 2.2 0.753 0.753 6.7 7.6
Dec. 70 <5 <5 8.85 8.91 2.9 3.6 0.84 0.84 0.01 0.01 0.025 0.025 0.089 0.089 37 4.7 0.8 1 0.659 0.659 6.89 7.56
1990
Jan. 69 4 4 8.86 8.91 34 6 0.76 0.76 0.02 0.02 0.015 0.015 0.056 0.056 2.1 3.8 0.6 0.9 0.658 0.658 6.9 7.9
Feb. 72 <1 <1 8.85 8.9 2.1 2.1 0.67 0.67 <0.01 <0.01 0.024 0.024 0.151 0.151 3.8 6.3 0.6 0.8 0.495 0.495 7.61 8.56
March 74 <1 <1 8.91 8.95 2 2.4 0.65 0.65 <0.01 <0.01 0.037 0.037 0.104 0.104 2.9 3.3 0.8 1.8 0.42 0.42 7.85 9.1
April 75 16 16 8.89 8.95 1.5 2.3 0.62 0.62 0.02 0.02 <0.005 | <0.005 0.072 0.072 3.8 5 1.1 1.4 0.36 0.36 8.13 8.87
May <1 <1 8.89 8.94 14 2.2 0.058 0.058 2.9 4.3 1.4 1.9 0.368 0.368 8.02 8.85
June <1 <1l 7.98 8.68 0.9 1.2 0.093 0.093 1.4 2.2 0.7 1.4 0.353 0.353 4.1 8.84
July NO DISCHARGE
Aug. NO DISCHARGE
Sept. NO DISCHARGE
Oct. NO DISCHARGE
Nov. NO DISCHARGE
Dec. NO DISCHARGE

Three companies discharged groundwater under NPDES NM0028100: GMRC from August, 1978 through September, 1980; Chevron from October, 1980 through December, 1987; and RGRC from January, 1988 through December, 1990.

Appendix J
Roca Honda Mine

October 2012
Page 16



Table 3: Mount Taylor Mine Discharge Water Chemistry
(Table G, RGRC, 1994 and Table 1, RHR, 1999)

Water Parameters Units January 1980° | November 1,1989" | January 1990
Arsenic mg/I <0.02 0.017 0.01
Barium mg/I <0.518 0.05 0.12

COD <0.1

Chloride mg/l 25.0 11.0 14.0
Fluoride mg/I 0.854 0.903 0.900

Lead mg/I <0.02 <0.005 0.003
Selenium mg/I <0.01 0.059 0.048
Uranium mg/I 0.087 0.753 0.588
Nitrate as Nitrogen mg/I 0.542 0.1 <.100
Radium 226 pCi/l 1.370+-0.140 2.1 0.700+-0.30
Lead 210 pCi/l 0.8

Polonium 210 pCi/l 5.1

pH 8.88

Molybdenum mg/I <0.02 0.87 0.73

TDS mg/I 696.0 730 742.0

1TSS 1.4

Sulfate mg/l 251.0 350 342.0

Zinc 0.019

Vanadium 0.01

None of the reported constituent levels listed in Tables 1 and 2 exceeded contemporaneous water
quality standards. This is still true today for all constituents with the exception of uranium.
Federal and State uranium groundwater standards today are now 0.03 mg/l, and samples reported
in Tables 1 and 2 exceeded modern drinking water standards for uranium.

2.4  Historical Impacts of Discharge under NPDES NM028100 on the San Lucas/Arroyo
Chico/Rio Puerco System

As was previously noted, with the exception of the discharge of treated mine water into San
Lucas Canyon by GMRC during the late 1970s through June, 1990, no man-made changes have
been made to the surface or groundwater regime of San Lucas Canyon.

2.4.1 Impact of Discharge on Stream Sediments

The historical impact of the discharge of mine water into the San Lucas drainage on stream
sediments is inconclusive. Two sets of sediment samples were collected in 1980 by Alara, Inc.
above and below the point of discharge for the 24 inch GMRC pipeline (RHR, 1994). There
appears to be a significant difference in the concentrations of radium 226, thorium 230 (one
sample) and uranium above and below the discharge point in the June samples. However, the

October 13, 1980 samples show only slight anomalies for the three parameters. RGR attributed
the sample results as attributable to questionable laboratory accuracy (1994).
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Table 4: Radionuclide Concentrations in Sediment Samples from San Lucas Canyon near the GMRC

Point of Discharge

(from Table A, RGR, 1994)

Consti Sample #1 above Sample #2 above Sample #3 below Sample #4 below
onstituent - ; - : - . . .
discharge point discharge point discharge point discharge point
Samples collected June 24, 1980
Ra 226 pCi/g 1.0 11 38.0 10.0
Th 230 pCi/g 1.8 1.7 1.6 7.8
Pb 210 pCi/g 0.22 0.92 0.55 0.69
Total U308% Dry 0.0001 0.0006 0.002 0.002
Weight
U 238 pCilg 0.3 1.7 5.6 5.6
Samples collected October 13, 1980
Ra 226 pCi/g 1.6 1.3 5.1 1.1
Th 230 pCi/g 2.1 0.66 0.24 0.32
Pb 210 pCi/g 15 2.1 3.1 1.2
Total U308% Dry 0.0003 0.0001 0.0004 0.0001
Weight
U 238 pCil/g 0.8 0.3 11 0.3

2.4.2 Impact of Discharge on Groundwater Chemistry

As was discussed earlier, in an effort to assess the effect of mine water discharge on stream
sediments and groundwater and vice versa, in 1979 GMRC consultants Jacobs Engineering and
Hydro-Search installed three flumes in San Lucas Canyon between the point of discharge for
NPDES NM028100 and the Leopoldo Diversion Dam (See Figure 2 above). Discharge was
measured and water samples were collected at the three flumes. Jacobs Engineering concluded
that the surface stream did not appear to be picking up groundwater discharge, and that mineral
salts were not being dissolved from the stream bed or bank materials by the flowing water
between the discharge point and the flumes (Jacobs Engineering, 1979). A greater concentration
of dissolved constituents was, however, found in water quality samples collected north of
Laguna La Polvadera and at the gage on Arroyo Chico stream flow gaging station 30 miles
downstream. The water chemistry results for surface water samples taken at the flumes and north
of Laguna La Polvadera, and for Arroyo Chico sampling are presented in Table 5. However, it is
uncertain whether the 4/13/1978 Arroyo Chico water sample represents mine discharge water or
natural water (mine discharge began February/March of 1978). Additionally, water chemistry
data reported by Craigg and Stone (1983) for groundwater and springs near this gaging station
indicate poor quality water in this area. Craigg and Stone relate this to the presence of coal in the
Menefee Formation.

Jacobs Engineering noted that groundwater encountered in the alluvial well SL-1 was a calcium-
magnesium-carbonate-sulfate type, as opposed to the sodium-sulfate type that characterized the
mine discharge water. Jacobs believed that although the alluvium and the underlying Point
Lookout (well SL-2) were in hydraulic connection, the chemistry of the groundwater and the
discharge waters indicated that it was unlikely that the groundwater was being recharged from
surface water (Jacobs Engineering, 1979).
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Table 5: Water Chemistry of Surface Water Downstream of Mount Taylor
Discharge (from Table 1, Jacobs Engineering, 1979)

Laguna La Arroyo Arroyo
Constituent Units Flume #1 Flume #2 Flume #3 Polvadera, Chico at Chico at
North gage gage
10-24-1979 | 10-24-1979 | 10-24-1979 | 10-11-1979 | 10-11-1979 | 4/13/1978
pH su 8.4 8.4 8.4 7.9 8.3 8.8
TDS mg/l 622 617 608 952 1,570 2,377
EC pmho/cm 1,060 1,070 1,060 1,400 2,230 3,350
Temp. C C 25.4 22.3 21.4 11.7 14.2 115
Bicarbonate | mg/l 277 277 277 395 360 382
Carbonate mg/l 5.8 5.8 5.8 12 14
Chloride mg/Il 21 20 20 36 68 54
Sulfate mg/I| 220 218 211 356 777 1,300
Fluoride mg/l 0.8 0.8 0.8 1.4 1.2 1.1
Nitrate mg/I| 0.75 0.84 0.71 1.33 0.22 0.13
Sodium mg/Il 200 200 195 300 460 750
Potassium mg/I 2.3 2.7 2.7 19 5 3.9
Calcium mg/Il 13 10 10 12 30 50
Magnesium | mg/l 2 2.7 2.7 13 25 11
Silica mg/I 20 20 23 19 15 4.7
Arsenic mg/I <0.01 <0.01 <0.01 0.01 <0.01 0.002
Barium mg/I 0.25 0.20 0.20 0.03 0.03
Cadmium mg/I <0.005 <0.005 <0.005 <0.005 <0.005 0
Chromium mg/I <0.02 <0.02 <0.02 <0.02 <0.02 0
Lead mg/I 0.01 0.01 0.01 0.01 0.02 0.003
Magnesium | mg/I 0.0009 <0.0002 <0.0002 0.0009 0.0004 0
Selenium mg/I <0.002 <0.002 <0.002 <0.002 <0.002 0
Silver mg/I <0.005 <0.005 <0.005 <0.005 <0.005
Copper mg/I 0.01 0.01 0.01 0.01 0.005 0.001
Iron mg/I <0.01 <0.01 <0.01 <0.01 0.03 0.03
Manganese mg/I <0.02 <0.02 <0.02 <0.02 <0.02 0.03
Zinc mg/I 0.22 0.22 0.20 0.28 0.28 0.01
Aluminum mg/I 0.2 0.2 0.2 1.9 0.4
Boron mg/I 0.2 0.3 0.6 0.35 0.4 0.21
Cobalt mg/I <0.01 <0.01 <0.01 <0.01 <0.01 0
Molybdenum | mg/I <0.05 <0.05 <0.05 <0.05 <0.05 0.004
Nickel mg/I <0.02 <0.02 <0.02 <0.02 <0.02
Vanadium mg/I <0.05 <0.05 <0.05 <0.05 <0.05 0
Phosphate mg/I <0.01 <0.01 <0.01 0.11 0.02 0.02
Uranium mg/l 0.08+- 0.19+- 0.11+-
0.10+-0.006 0.004 0.12+-0.006 0.009 0.006 0.0033
Radium 226 | pCil/l <0.03 0.29+-0.03 | 0.14+-0.03 0.05+-.03 <0.03 0.05
Radium 228 | pCi/l <1.0 <2.0 <1.0 3+-1 <2
Radium pCi/l
9964228 <1.03 <2.29 <1.14 3.05 <2.03
Gross alpha | pCi/l 87+-2 60+-4 112+-6 120+-7 101+-7
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2.4.3 Impact of Discharge on Surface Water

During the period of time when GMRC discharged water from the Mount Taylor mine the flow
regime of San Lucas Canyon changed to perennial flow from below San Lucas Dam to the
Leopoldo Diversion Dam, 2.5 miles downstream. RGR reported that the perennial reach
eventually extended 22 miles from the point of discharge (RGR, 1994), although a
contemporaneous report by Jacobs Engineering (1979) explained that aerial reconnaissance and
field work determined that the flow actually extended farther, up to 40 miles depending on
whether discharged water was being routed into San Lucas Canyon or into Laguna La Polvadera.
When the water was routed into Laguna La Polvadera on October 9, 1979, aerial reconnaissance
determined that the water flowed northward out through a break in the embankment and then
moved 22 miles downstream. On October 11, 1979 when the discharged water was discharged
into San Lucas Canyon, Jacobs Engineering collected a water sample at the Arroyo Chico gage
35 miles downstream, and observed damp sand approximately six miles downstream from the
Arroyo Chico/Rio Puerco confluence (Jacobs Engineering, 1979). Jacobs did not report why the
company considered this water to represent discharged groundwater rather than surface flow
from rainfall. Jacobs projected that if mine discharge increased and continued for a number of
years, surface flow could flow as far as the intersection of Rio Puerco and 1-40 or beyond (Jacobs
Engineering Group, Inc., 1979).

Whether or not Jacobs' projection was correct is uncertain. No records have been found that
describe tracking of groundwater discharged under NPDES NM028100 downstream from the
point of discharge. However, analysis indicates that the relationship between USGS stream flow
gaging data for gaging station 08340500 Arroyo Chico nr Guadalupe and precipitation recorded
at the Torreon Mission weather station may be different over the 1978 through 1986 period than
over the 1966 through 1977 period (Figure 6).% Figure 6 appears to indicate that during the time
period when the Mt. Taylor mine discharged into San Lucas Canyon, the same amount of
precipitation appeared to result in an increased amount of flow as measured at the gaging station.

® Precipitation data are not available for this station for the 1987-1990 period.
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Figure 6: Relationship between Annual Precipitation and Annual Streamflow within the Arroyo Chico
Watershed Prior to and During Discharge under NPDES NM028100
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3.0 Probable Impacts of RHR Mine Dewatering Discharge

The historical impacts of discharge under NPDES NM028100 to the hydrogeologic regime of
San Lucas drainage provide an upper limit to the potential hydrologic impacts of RHR discharge.
GMRC discharged mine water that had been treated to contemporaneous water quality standards
at a rate of 4,200 gpm continually for 12 years. The discharge appears to have made the drainage
perennial in its upper reaches and at least intermittent down to the confluence of Arroyo Chico
with the Rio Puerco. There is no evidence that the treated water adversely impacted groundwater
quality either in the stream channel sediments, the underlying Menefee Formation, or the Point
Lookout Sandstone, the deeper regional aquifer. It is highly unlikely that the discharge water
entered the Point Lookout: the aquifer underlying the streambed fill is the relatively impermeable
Cretaceous Menefee Formation, a unit of shales, mudstones, and coal. Water quality in the
Menefee is already poor because of numerous coal beds and could not have been worsened by
infiltration of GMRC's discharge.

The water discharged by GMRC met all applicable contemporaneous water quality standards.
The average level of uranium in GMRC's treated mine water (0.36 mg/L) would not be expected
to have had any lasting presence in the streambed materials. This conclusion is supported by the
Alara, Inc. results which did not provide evidence that mobile uranium was present in stream
sediments during the period of active GMRC discharge. Given the low levels of uranium in the
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GMRC discharge, there is an insignificant potential for remobilizing uranium in RHR discharge
water.

No adverse impact of RHR's proposed discharge is therefore anticipated. The water will be
consumed in irrigation under normal operations. Discharge will occur only if unused by the
irrigation activities. The amount that will flow down San Lucas wash will, therefore, be very
insignificant. RHR will treat all of the water produced from mine dewatering to discharge
standards. AS such, if water is discharged it will meet specified standards. Water quality
downstream in Arroyo Chico is already poor because of discharge from coaly Menefee. If RHR
discharge reaches the Arroyo Chico, it will tend to dilute this water and improve water quality.

Appendix J October 2012
Roca Honda Mine Page 22



4.0 Documents Relied On
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NMED (microfiche).

Rio Grande Resources, 1994, Environmental Site Assessment Mt. Taylor Uranium Mine
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ATTACHMENT

Plate 1 — Roca Honda Resources, LLC. Reuse Water Discharge Route
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