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SPRING AND SEEP SURVEY :
SMOKY MOUNTAIN AREA, KANE COUNTY UTAH

INTRODUCTION

At the request of Andalex Resources, Inc., Roger F. Holland, Geological Consultant,
conducted a spring and seep survey around Smoky Mountain and the surrounding area
during the period of September 27 through September 30, 1990. The survey area was
within Township 41 South, Range 3 and 4 East of the SLBM and was designed to cover at
least a quarter of a mile beyond the projected mining area of the 30 year mine plan (refer
to Exhibit V-5A).

SURVEY METHODOLOGY

The survey was done using on site visnal observations from plateau promontories
and canyon bottoms. Aerial photos as well as topographic maps and structure maps were
utilized. A familiarity with the local geology and topography was also a considerable aid.

Anomalous vegetation clusters and canyon wall coatings of carbonate, sulfate and/or
manganese oxide (desert varnish) were used as possible "wet area” indicators.

A total of five (5) seeps and damp areas were located within the study area. Only
three were located within a mile of the proposed permit area. (Refer to Exhibit VII-1). All
five seeps are confined to the upper portion of the Drip Tank Member of the Straight Cliffs
formation. The water in all five cases was issuing from the base of a thick paleochannel
sandstone deposit underlain by finer-grained impervious sediments.

Photographs were taken at each location to record the vegetation, geology and extent
of the seep area.

AREA GEOLOGY

The geology of the mining area is made up of coal bearing members of the
Cretaceous Straight Cliffs Formation. The projected mine workings are to be located in
the John Henry Member of the Straight Cliffs Formation within the Christensen coal zone.

The four units of the Straight Cliffs Formation are, in ascending order; the Tibbet
Canyon, Smoky Hollow, John Henry and the Drip Tank Members.

The Tibbet Canyon Member is a cliff forming sandstone with interbedded mudstone.
The base of this unit interfingers with the massive Tropic Shale, a regional aquitard, below.
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Above the Tibbet Canyon is the Smoky Hollow Member which is comprised of
interbedded sandstone, mudstone, carbonaceous mudstone and coal. It is subdivided into
three informal units: a basal coal zone, a medial barren zone and an upper fluvial
sandstone unit referred to as the Calico Sandstone bed. The Calico ranges from several to
over fifty feet thick within the mining area, but generally averages approximately thirty feet
in thickness. Areal variation in thickness is the result of differential erosion which took
place prior to deposition of the overlying John Henry Member.

The major coal beds are interbedded with sandstone, mudstone and carbonaceous
mudstone in the John Henry Member. This member is informally subdivided into six zones
by Peterson(1969) based on the presence or absence of coal. Mining is projected in the Red
seam within the lower portion of the Christensen coal zone.

The upper member of the Straight Cliffs Formation is the Drip Tank Member. It
is generally seen forming the plateau tops and edges within the mining area. The unit is
primarily composed of sandstone with lesser amounts of mudstone and conglomerate
interbedded. Contacts are gradational between the mudstones of the overlying Wahweap
Formation and the John Henry below.

Structure in the project area is dominated by the Smoky Mountain Anticline
immediately to the east and the Warm Creek Syncline further to the west. In the vicinity
of the proposed mine the regional dip on the west flank of the anticline is approximately
2-3 degrees to the south west.

SEEPS AND SPRINGS

Although all formations within the project areas were examined for evidence of seeps
or springs, only the Drip Tank Member showed any signs of water occurrence. Water
encountered was relatively inconspicuous and in most cases not present in pool form.

The following discussion briefly describes the seep or spring, its location and
characteristics.

Location S-1: NE 1/4 NW 1/4 Section 20, T. 41 S,, R. 4 E.

Seep area is located in the bottom of two converging drainages
containing colluvial materials. The vegetation is anomalously healthy
for the present drought conditions and Tamarisk are present. Moist
soil was prevalent but may be related in part to the recent heavy
rainfalls. The seep is within the Drip Tank Member. The seep
appears to be at the base of paleochannel sandstones with underlying

_ claystones and very fine grained sandstones. No significant wildlife
usage was noted. The site would not be useful for stock or wildlife
usage due to the lack of volume and surface flow.
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Location S-2:

Location S-3:

Location S-4:

Location S-5:
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Because of its location near the top of the plateau, the water most
likely is the result of surface water infiltration and concentration in
low, colluvium filled areas.

Center of NW 1/4 Section 20, T. 41 S., R4 E.

Seep areas is located at the base of a massive paleochannel sandstone
in the Drip Tank Member. The seep is underlain by a thick bed of
claystones which act as an aquitard. It is located near the top of the
plateau and near the top of the anticline. The regional dip on the west
flank of the anticline is toward the southwest, therefore, the recharge
area is quite limited in extent. The water in the pool is most likely
from infiltration of surface water into surficial materials and cracks
with the flow of the water down dip along an impervious layer until
outcrop is intersected. The seep area was noted due to the vegetation
(reed type and Bull Thistle). A small pool of water approximately 6’
x 4' x 2 inches deep is hidden by the vegetation and the overhanging
sandstone.: A set of samples was taken. Wildlife trails leading to the
water source were observed.

NE 1/4 NE 1/4 Section 14, T. 41 S., R. 3 E.

Seep area is located at the base of a thick paleochannel sandstone
sequence with underlying finer grained impervious sediments. The
seep is in the upper portion of the Drip Tank Member. The seep is
mostly defined by carbonate and sulfate coatings and wet sandstone.
No running or standing water was noted. No heavy concentration of
vegetation exists at this site and no wildlife trails were observed.

NW 1/4 NE 1/4 Section 18, T. 41 S.,, R. 4 E.

Seep area is located at the base of a thick paleochannel sandstone
sequence with underlying finer grained sediments acting as an
aquitard. The seep is located in the upper portion of the Drip Tank
Member. The seep area promotes a moderate to lush growth of small
vegetative types at the base of a massive ledge. Fern type vegetation
is attached to the sandstone at the points of greatest discharge. The
seep is represented by wet sandstone and a few drips. An estimate of
6-8 hours for one drip to fill a 16 ounce container was made. No
wildlife usage was noted.

NW 1/4 NE 1/4 Section 23, T. 41 S.,, R. 3 E.

Seep area located at the base of a massive sequence of paleochannel
sandstone with underlying finer grained material acting as an
aquitard. The seep area is in the upper portion of the Drip Tank
Member and is manifest by wet sandstone and a very few, minor
drips. Carbonate and sulfate coatings are prevalent. Only a slight
increase in vegetation was observed. No wildlife usage was note.
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CONCLUSIONS

All of the seep areas observed are located in the upper portion of the Drip Tank
Member of the Straight Cliffs Formation at the bottom and are underlain by fine grained
impervious claystones. All but one (S-2) are located at points where surface runoff drainage
intersects these paleochannel sandstones. It is suggested that the discharge from the seeps
is closely associated with direct infiltration of surface runoff and could dry up as a result
of prolonged drought conditions.

The potential exists that the two month period of greater than normal precipitation
prior to the seep and spring inventory may have influenced the seepage if the aquifers have
a low storage coefficient.

It appears that the recharge area for these seeps are relatively limited and rely
primarily on surface water infiltration into colluvium and cracks in bedrock to recharge
the seep. Lack of significant accumulations of mineral deposits around the seeps seem to
indicate relatively low flows. The absence of larger vegetation of a significant age, such as
cottonwood trees, appear to indicate that the seeps are not a dependable source of water.
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GROUNDWATER MONITORING DATA
LOCATION: SEEP S-2

1990-1991
Sample Dates
9/30/90 2/9/91 5/13/91 8/23/91 12/17/91
Parameters Units (A) BXH (B) (BXH (B)
Water Level or Flow pool pool pool small pool pool
Temperature (Field) °C 9.1 14.9 209 1
pH (Lab) S.U. a 74 79 74 7.6
pH (Field) S.U. a 64 6.9 6.9 8.7
Conduct. (Field) umhos/cm @ 25¢ a 700 995 1304 b
Conduct. (Lab) umhos/cm @ 25¢ a 1720 1690 1690 1610
Total Dissolved Solids mg/l 1705 (d) 1320 1330(d) 1390 1360
Total Settleable Solids mg/1 <1.0 <1.0 - <0.1 a <0.1
Total Suspended Solids mgfl 3.0 17 23 a 52
Total Hardness as CaCO3 mg/l 1311 978 1020 1030 992
Total, Ortho-phosphate mg/l <0.01 0.25 0.02 0.05 <0.02
Fluoride mg/l 0.49 0.55 0.40 0.41 33
Sulfide as H2S mg/l <0.01 <0.01 <0.1 0.12 <(0.1
Nitrate mg/l <0.01 a a a <0.02
Nitrite mg/l <0.01 a a a <(.02
Total, Nitrate/Nitrite mg/l <0.01 <0.04 <(0.04 <(0.02 a
Ammonia mg/l <0.04 0.70 <0.04 0.33 0.05
Oil and Grease mg/l 15 <5 <5 <5 <5
Bicarbonate as HCO3 mg/ 300 317 336 354 323
Carbonate as CO3 mg/l <1 0 0 <1 0
Chloride mg/l 250 15.3 12.3 47 13.3 12.9
Codes:  Laboratory Comments
(A) Commerdial Testing & Engineering ® Not analyzed.
(B Inter-Mountain Laboratories ®) Fleld instruments malfunctioned
© Chemtech © Temperature may not be accurate due to sample collection technique.
() Calculated value.
© Not enough water could be collected to rum laboratory analysis.
0 Metals analyzed in dissolved form.

Metals analyzed in total form unless otherwise specified.



GROUNDWATER MONITORING DATA (continued)
LOCATION: SEEP S-2

1990-1991
Sample Dates
9/30/90 2/9M91 5/13/91 8/23/91 12/1791
Parameters Units A) (BXD (B) (BXD) ®)
Sulfate mg/l 1050 758 782 769 763 |
Calcium mg/l 2663 206 242 211 203
Magnesium mg/l 157 113 100 121 118
Potassium mg/l 1.13 539 55 59 5.12
Sodium mg/l 23.8 25.7 264 25.8 254
Major Cations meq/l 27.24 20.8 21.6 21.8 21.1
Major Anions meg/l 2755 214 221 222 21.6
Arsenic mg/ <0.002 0.006 <0.005 <0.005 <0.005
Cadmium mg/l <0.002 0.0027 <0.002 <0.002 <(0.002
Mercury mg/l <0.002 <0.0002 <0.001 <0.001 <0.002
Lead mg/l <0.05 <0.004 <0.02 <0.02 <0.02
Selenium mg/l 0.003 <0.0002 <0.005 <0.005 <0.005
Aluminum mg/l <0.01 03 0.2 <0.1 0.1
Boron mg/l 0.55 0.18 0.18 0.12 0.23
Barium mg/l <0.03 0.10 <0.5 <0.5 <0.5
Chromium mg/l <(.02 <(0.02 <0.02 <0.02 <(0.02
Copper mg/l <(.01 0.01 <0.01 <0.01 <0.01
Iron mg/t <0.02 0.22 0.18 0.05 0.05
Manganese mg/ <0.01 <0.02 <(0.02 <(0.02 0.02
Molybdenum mg/l <(.1 <0.01 <0.02 <0.02 <0.02
Nickel mg/l <0.02 <0.01 <0.01 <0.01 <0.01
Zinc mg/l <0.1 55 <0.01 <(.01 0.02
Codes:  Laboratory Comments
(A) Commerdial Testing & Engineering (®) Not analyzed.
® Inter-Mountain Laboratories ®) Field instruments malfunctioned
© Chemtech © Temperature may not be accurate due to sample collection technique.
0] Calculated value.
© Not enough water could be collected to run laboratory analysis.
) Metals analyzed in dissolved form.

Metals analyzed in total form unless otherwise specified.



GROUNDWATER MONITORING DATA
LOCATION: SEEP S4

1990-1991
Sample Dates
2991 51391 | 872391 12/17/91
Parameters Units (B) (B)D B)XD (B)
Water Level or Flow e slow drips | slow drips | slow drips
Temperature (Field) ) °C 19.1 14.0 20.3 1.8
pH (Lab) S.U. e 8.2 7.8 7.9
pH (Field) S.U. 6.8 1.5 7.9 b
Conduct. (Field) umhos/cm @ 25¢ 194 174 212 b
Conduct. (Lab) umhos/cm @ 25¢ e 301 271 278
Total Dissolved Solids mg/l e 172 178 176
Total Settleable Solids mg/l e a a <0.1
Total Suspended Solids - mgl e a a <1.0
Total Hardness as CaCO3 mg/l e 137 124 124
Total, Ortho-phosphate mg/l e 0.03 0.03 <0.02
Fluoride mg/l e 0.34 0.30 0.25
Sulfide as H2S mg/l e <0.1 <(.1 <0.1
Nitrate mg/l e a a 0.78
Nitrite mg/ e a a <0.02
Total, Nitrate/Nitrite mg/l e - 0.76 0.02 a
Ammonia mg/l e 0.11 0.91 0.04
Oil and Grease mg/l e <5 <5 <5
Bicarbonate as HCO3 mg/l e 131 120 124
Carbonate as CO3 mg/l e 0 0 0
Chloride mg/l e 4.46 4.39 259
Codes:  Laboratory " Comments
A) Commercial Testing & Engineering @) Not analyzed.
(8)  Inter-Mountain Laboratories ) Field instruments malfunctioned
© Chemtech © Temperature may not be accurate due to sample collection technique.
@ Calculated value.
© Not enough water could be collected to run laboratory analysis.
® Metals analyzed in dissolved form.

Metals analyzed in total form unless otherwise specified.



GROUNDWATER MONITORING DATA (continued)
LOCATION: SEEP S4

1990-1991
Sample Dates
2/9M1 5/13/91 8/23/91 12/17/91
Parameters Units (B) (BXH (BXH (B)
Sulfate ' mg/l e 315 34.2 28.2
Calcium mg/ e 426 369 435
Magnesium mg/l e 7.36 7.87 3.77
Potassium mg/ e 1.74 25 1.40
Sodium . mg/l e 4.0 - 3.65 3.30
Major Cations meq/l e 2.95 271 2.66
Major Anions meqg/l e 2.98 2.79 2.74
Arsenic mg/l e <0.005 <0.005 <0.005
Cadmium mg/l e <(.002 <0.002 <0.002
Mercury : mg/l e <0.001 <(0.001 <0.002
Lead mg/l e <0.02 <0.02 <0.02
Selenium mg/1 e <0.005 <0.005 <0.005
Aluminum mg/l e <(.1 <0.1 <0.1
Boron meg/l e 0.07 0.05 0.12
Barium mg/l e <0.5 <0.5 <0.5
Chromium mg/1 e <0.02 <0.02 <0.02
Copper mg/l e <0.01 <0.01 <0.01
Iron mg/l e <0.05 0.08 0.07
Manganese mg/l e <0.02 0.02 <0.02
Molybdenum mg/l e <0.02 <0.02 <0.02
Nickel mg/l e <(.01 <0.01 <(0.01
Zinc mg/l e <(0.01 0.01 0.01
Codes: Lab(;ralog Comments
(&) Commercial Testing & Engineering @) Not analyzed.
B Inter-Mountain Laboratories o) Field instruments malfunctioned
© Chemtech © Temperature may not be accurate due to sample collection technique.
@ Calculated value.
G Not enough water could be collected to run laboratory analysis.
o Metals analyzed in dissolved form.

Metals analyzed in total form unless otherwise specified.



GROUNDWATER MONITORING DATA
LOCATION: SEEP S-2

1992
Sample Dates
2/4/92 5/30/92 8/15/92 12/04/92
Parameters Units ©) B) (B) ®) l
Water Level or Flow pool pool small pool | small pool
Temperature (Field) °C 4.0 16.7 29.6 4.2
pH (Lab) S.U. a 7.53 7.46 8.15
pH (Field) S.U. 7.6 74 73 7.8
Conduct. (Field) umhos/cm @ 25¢ 1460 763 1226 444
Conduct. (Lab) umhos/cm @ 25¢ a 1570 1600 1650
Total Dissolved Solids mg/l 1354 1480 1450 1380
Total Settleable Solids mg/l a a 0.3 0.1
Total Suspended Solids‘ mg/l a a 39 49
Total Hardness as CaCO3 mg/l 997 945 995 978
Total, Ortho-phosphate mg/1 04 10 0.05 P 0.2
Fluoride mg/l 639 37 0.32 0.29
Sulfide as H2S mg/l a <10 a <1.0
Nitrate mg/ 059 <.02 0.11 <0.01
Nitrite mg/l <.005 <.02 <0.02 <0.01
Total, Nitrate/Nitrite mg/l a a a a
Ammonia mg/l <2 23 0.12 0.11
Oil and Grease mg/l a 59 0.3 a
Bicarbonate as HCO3 mg/l 400 289 324 326
Carbonate as CO3 mg/l 6.4 0 <{.10 ‘ <0.10
Chloride mg/l 12.7 115 144 13.6
Codes:  Laboratory Comments
) Commercial Testing & Engineering ® Not analyzed.
B) Inter-Mountain Laboratories ®) Field instruments malfunctioned
© Chemtech © Temperature may not be accurate due to sample collection techpique.
d) Calculated value.
®© Not enough water could be collected to run laboratory amalysis.
® Metals analyzed in dissolved form.

Metals analyzed in total form unless otherwise specified.



GROUNDWATER MONITORING DATA (continued)
‘ LOCATION: SEEP §-2

1992
Sample Dates
5/30/92 8/15/92 12/04/92
(B) B) B)
Sulfate mg/l 686 778 778 761
Calcium mg/l 199 186 202 201
Magnesium mg/1 115 117 119 116
Potassium mg/l 6.2 9.23 504 6.28
Sodium mg/l 227 313 5.52 254
Major Cations meq/] 20.54 20.5 214 20.8
Major Anions megq/l 2141 213 219 216
Arsenic mg/l <05 <.005 <0.005 <0.005
Cadmium mg/l <.01 <.002 <0.002 <(0.002
Mercury mg/l <.0005 <.001 <0.001 <0.001
Lead mg/l <.l <.02 <0.01 <0.02
Selenium mg/1 <.0005 <.005 <0.005 <0.005
Aluminum mg/l <.05 <1 <0.1 <0.1
Boron mg/l .086 .20 0.32 0.25
Barium mg/l .01 <5 <0.5 <0.5
Chromium mg/l <.01 <.02 <0.02 <0.02
Copper mg/l <.01 .03 <(0.01 <0.01
Iron mg/ .06 17 0.08 <0.05
Manganese mg/l <01 <.02 <0.02 <0.02
Molybdenum mg/l .01 <.02 <0.02 <0.02
Nickel mg/l <.01 0.02 <(0.01 <0.01
Zinc mg/l 013 0.02 0.33 <0.01
Codes: Comments
(A) Commercial Testing & Engineering (a) Not analyzed.
(B) Inter-Mountain Laboratories ) Field instruments malfunctioned
© (©) Temperature may not be accurate due to sample collection technique.
(@ Calculated value.
(© Not enough water could be collected to run laboratory analysis.
® Metals analyzed in dissolved form.

Metals analyzed in total form unless otherwise specified.




GROUNDWATER MONITORING DATA
LOCATION: SEEP S4

1992
Sample Dates
2/4/92 5/30/92 8/15/92 12/04/92
Parameters Units ©) (BX) B) BXH
Water Level or Flow drips drips slow drips | drips incr.
Temperature (Field) °C 3.0 18.3 20.5 6.6
pH (Lab) S.uU. a 7.84 7.81 8.22
pH (Field) S.u. 84 8.8 7.6 83
Conduct. (Field) umhos/cm @ 25¢ 293 1650 359 165
Conduct. (Lab) umhos/cm @ 25¢ a 258 328 283
Total Dissolved Solids mg/l 158 188 208 168
Total Settleable Solids mg/l a a a <0.1
Total Suspended Solids mg/l a a a 4
Total Hardness as CaCO3 mg/l 135 117 160 134
Total, Ortho-phosphate mg/ <01 <02 <0.02 P <0.1
Fluoride mg/l 33 .28 0.31 0.25
Sulfide as H2S mg/l a 47 1.60 <1.0
Nitrate mg/l .88 12 6.38 0.04
Nitrite mg/l <.005 <.02 <0.02 <0.01
Total, Nitrate/Nitrite mg/ a a a a
Ammonia mg/l <2 .05 11 <0.01
QOil and Grease mg/l a <25 <(0.25 <0.24
Bicarbonate as HCO3 mg/l 123 118 146 133
Carbonate as CO3 mg/l 23 | 0 <0.10 <0.10
Chiloride mg/l 34 355 5.14 242
Codes:  Laboratory Comments
(A) Commerdal Testing & Engineering (3) Not analyzed.
®) Inter-Mountain Laboratories ®) Field instruments malfunctioned
© Chemtech © Temperature may not be accurate due to sample collection technique.
@ Calculated value.
(© Not enough water could be collected to run laboratory analysis.
® Metals analyzed in dissolved form.

Metals analyzed in total form unless otherwise specified.



GROUNDWATER MONITORING DATA (continued)
LOCATION: SEEP S4

1992
Sample Dates
2/4/92 5/30/92 8/15/92 12/04/92
Parameters Units © BXDH (B) B)9
Sulfate mg/l 27.1 - 309 46.1 313
Calcium mg/l 40.6 33.7 394 435
Magnesium mg/l 7.98 79 15.0 6.32
Potassium mg/l 1.8 1.84 27.8 1.6
Sodium mg/l 3.1 5.7 4.83 33
Major Cations meq/1 2.86 2.63 4.12 2.39
Major Anions ' meq/l 275 | 269 3.96 291
Arsenic mg/l <0.05 <0.005 <0.005 <(0.005
Cadmium - mgf <0.01 <(.002 <0.002 <(0.002
Mercury mg/l <0.0005 <0.001 <0.001 <0.001
Lead mg/l <0.01 -<0.02 - <0.02 <(0.02
Selenium mg/l <(.005 <{.005 <(.005 <0.005
Aluminum mg/l <0.05 <0.1 <0.1 <0.1
Boron mg/l <.05 .07 13 0.16
Barium mg/l 147 <5 <0.5 <0.5
Chromium mg/l <0.01 <(.02 <(.02 <0.02
Copper mg/l <0.01 <0.01 0.13 <0.01
Iron mg/l 033 <.05 0.08 <0.05
Manganese mg/l <0.01 <0.02 <0.02 <0.02
Molybdenum mg/l <01 <.02 <.02 <0.02
Nickel mg/ <.01 <.01 01 <0.01
Zinc mg/l <.01 .01 .18 <(.01
Codes:  Laboratory Comments
(A) Commercial Testing & Engineering @) Not analyzed.
(B) Inter-Mountain Laboratories ) Field instruments malfunctioned
© Chemtech © Temperature may not be accurate due to sample collection technique.
@ Calculated value.
© Not enough water could be collected to run laboratory analysis.
® Metals analyzed in dissolved form.

Metals analyzed in total form unless otherwise specified.



GROUNDWATER MONITORING DATA
LOCATION: CALICO SEEP

1989-1990
Sample Dates
12/27/89 7/12/90
Parameters Units (A) (A)
Water Level or Flow 1 gal/ 1 gal/1.5
1.5 hrs hrs
Temperature (Field) °C a 25
pH (Lab) S.U. a a
pH (Field) S.U. 8.9 8.1
Conduct. (Field) umhos/cm @ 25¢ 1170 1460
Conduct. (Lab) umhos/cm @ 25¢ a a
Total Dissolved Solids mg/l 854 820
Total Settleable Solids mg/l <1.0 a
Total Suspended Solids mg/l 20 5.0
Total Hardness as CaCO3 mg/l 10.0 68
Total, Phosphorus mgN 01 <1.0
Fluoride mg/l 3.17 | 1.53
Sulfide as H2S mg/l <0.1 1.0
Nitrate mg/l 0.14 0.06
Nitrite mg/l 0.03 <0.01
Total, Nitrate/Nitrite mg/l a a
Ammonia mg/l 0.14 0
Oil and Grease mg/l <1.0 <l.0
Bicarbonate as HCO3 mg/t 608 649
Carbonate as CO3 . mgn <10 <1.0
Chloride mg/1 35 40
Codes:  Laboratory Comments
(A) Commercial Testing & Engineering @ Not analyzed.
® Inter-Mountain Laboratories )] Field instruments malfunctioned
©) Chemtech © Temperature may not be accurate due to sample collection technique.
@ Calculated value.
) Not enough water could be collected to run Iaboratory amalysis:
o Metals analyzed in dissolved form.

Metals analyzed in total form unless otherwise specified.



Parameters

GROUNDWATER MONITORING DATA (continued)

LOCATION: CALICO SEEP

1989-1990

Sampie Dates

12/27/89

(A)

7/12/90
A

Sulfate mg/1 180 250
Calcium mg/l 2.6 26.6
Magnesium mg/l 0.96 0.48
Potassium mg/l 1.80 0
Sodium mg/l 3277 350.4
Major Cations meq/1 14.35 16.44
Major Anions meq/l 14.48 16.74
Arsenic mg/l <0.002 <(0.002
Cadmium mg/l <0.002 <0.002
Mercury mg/l <0.002 <0.002
Lead mg/l 0.05 <0.05
Selenium mg/l <0.002 - <(0.002
Aluminum mg/l <(0.01 <0.01
Boron mg/l 0.90 0.84
Barium mg/l <0.03 0.15
Chromium mg/1 <0.02 <(0.02
Copper mg/1 <0.01 <{.01
Iron mg/l 0.05 <0.02
Manganese mg/l <0.01 0.10
Molybdenum mg/l <(.1 <0.1
Nickel mg/\ <.02 <0.02
Zinc mg/l <(0.1 <(.1
Codes:  Laboratory Comments
A) Commercial Testing & Engineering @) Not analyzed.
(B) Inter-Viountain Laboratories ®) Field instruments malfunctioned
©) Chemtech (© Temperature may not be accurate due to sample collection technique.
) Calculated value.
© Not enough water could be collected to run laboratory analysis.
) Metals analyzed in dissolved form.

Metals analyzed in total form unless otherwise specified.




GROUNDWATER MONITORING DATA
LOCATION: CALICO SEEP

1991
Sample Dates

2/09/91 5/13/91 8/23/91 12/17/91
Parameters Units (BXD (B) (BXH B)
Water Level or Flow 2 galhr 2 gal/hr 1 gal/1.5 2 gal/hr

hrs

Temperature (Field) °C 14.7 27.0 223 58
pH (Lab) S.u. 8.7 8.6 8.9 33
pH (Field) S.U. 75 7.8 84 | 86
Conduct. (Field) umhos/cm @ 25¢ 753 894 942 411
Conduct. (Lab) umhos/cm @ 25¢ 1430 1420 1450 1310
Total Dissolved Solids mg/l 826 892 930 908
Total Settleable Solids mg/l 20 <0.1 a 4
Total Suspended Solids mg/l 132 36 a 190
Total Hardness as CaCO3 mg/l 7.78 9.97 885 21.0
Total, Ortho-phosphate mg/ 0.16 0.08 0.03 <(.02
Fluoride mg/l 2.78 1.75 1.90 1.74
Sulfide as H2S mg/l <0.01 <(.1 0.27 <0.1
Nitrate mg/l a a a <0.02
Nitrite mg/l a a a <0.02
Total, Nitrate/Nitrite mg/l 0.06 <(0.04 <0.02 a
Ammonia mg/l 0.33 0.04 0.83 0.26
QOil and Grease mg/l <5 <5 <5 <5
Bicarbonate as HCO3 mg/1 459 561 487 552
Carbonate as CO3 mg/1 41.1 0 40.8 0
Chloride mg/l 36.8 323 33.1 4.2

Codes: Laboratory

(A) Commercial Testing & Engineering
B) Inter-Mountain Laboratories
(O Chemtech

@

©
d
(©)
4

Comments

Not analyzed.

Field instruments malfunctioned

Temperature may not be accurate due to sample collection techmique.
Calculated value.

Not enough water could be collected to run laboratory analysis.
Metals analyzed in dissolved form.

Metals analyzed in total form unless otherwise specified.



GROUNDWATER MONITORING DATA (continued)
LOCATION: CALICO SEEP

1991
Sample Dates
- 2/09/91 5/13/91 8/23/91 12/17/91
Parameters Units (BX(f) B BXDH (B)
Sulfate mg/l 229 237 229 235
Calcium mg/l 1.55 2.98 241 6.12
Magnesium mg/l 0.94 0.62 0.69 1.40
Potassium ‘ mg/l 1.50 1.63 2.03 1.34
Sodium mg/l 326 336 314 332
Major Cations meg/l 144 149 14.8 14.9
Major Anions meq/1 14.7 15.1 15.0 14.9
Arsenic mg/l 0.004 <0.005 <0.005 <0.005
Cadmium mg/l <0.0007 <0.002 <0.002 <0.002
Mercury mg/l <0.0002 <0.001 <(0.001 <0.002
Lead mg/l <0.004 <0.02 <0.02 <0.02
Selenium mg/l <0.002 <(.005 <(0.005 <0.005
Aluminum mg/l <0.1 0.1 <0.1 0.2
Boron mg/l 0.78 0.77 0.94 0.92
Barium mg/l 0.13 <0.5 <0.5 <05
Chromium mg/l <(0.02 <0.02 <(0.02 <(.02
Copper mg/l <0.01 <0.01 0.01 <0.01
Iron mg/l 0.13 0.31 0.08 0.31
Manganese mg/l <0.02 0.03 <0.02 0.03
Molybdenum mg/l <0.01 <(.02 <(.02 <(.02
Nickel mg/l <0.01 <0.01 <0.01 <0.01
Zinc mg/l 345 0.03 0.01 0.04
Codes:  Laboratory Comments
(A) Commercial Testing & Engineering (@) Not analyzed.
B Inter-Mountain Laboratories ®) Field instruments malfunctioned
© * "hemtech © Temperature may not be accurate due to sample collection technique.
e Calculated value. ,
© Not enough water could be collected to run laboratory analysis.
® Metals analyzed in dissolved form.

Metals analyzed in total form unless otherwise specified.




GROUNDWATER MONITORING DATA (continued)
LOCATION: CALICO SEEP

1991
P
Sample Dates
2/09/91 5/13/91 8/23/91 12/1791
Parameters Units B)D ®) B)XD (®)
Sulfate mg/l 229 237 229 235 |
Calcium mg/l 1.55 - 298 241 6.12
Magnesium mg/ 0.94 0.62 0.69 1.40
Potassium mg/l 1.50 1.63 2.03 134
Sodium mg/l 326 336 314 33
Major Cations meq/l 144 149 14.8 149
Major Anions meq/l 14.7 15.1 15.0 14.9
Arsenic mg/l 0.004 <0.005 <0.005 <0.005
Cadmium © mgfl <0.0007 <0.002 <0.002 <0.002
Mercury mg/l <0.0002 <(.001 <0.001 <0.002
Lead mgAl <0.004 <0.02 <0.62 <(.02
Selenium mg/l <0.002 <0.005 <0.005 <0.005
Aluminum mg/l <0.1 0.1 <(.1 0.2
Boron mg/l 0.78 0.77 0.94 0.92
Barium mg/l 0.13 <0.5 <05 <0.5
Chromium mg/l <0.02 <0.02 <0.02 <0.02
Copper mg/l <0.01 <0.01 0.01 <0.01
Iron mg/l 0.13 0.31 0.08 0.31
Manganese mg/l <0.02 0.03 <0.02 0.03
Molybdenum mg/l <0.01 <0.02 <0.02 <0.02
Nickel mg/ <0.01 <(.01 <0.01 <0.01
Zinc mg/l 345 0.03 0.01 0.04
Codes:  Laboratory Comments
(A) Commercial Testing & Engineering @) Not analyzed.
(B) Inter-Mountain Laboratories ®) Field instruments malfunctioned
©) Chemtech © Temperature may not be accurate due to sample collection techmique.
@ Calculated value.
(© Not enough water could be collected to run laboratory amalysis.
® Metals analyzed in dissolved form.

Metals analyzed in total form unless otherwise specified.



GROUNDWATER MONITORING DATA
LOCATION: CALICO SEEP

1992
Sample Dates
2/04/192 5/30/92 8/15/92 12/04/92
Parameters Units © (B) (B) BXDH
Water Level or Flow 1 gal/1.5 2 gal/hr 1 gal/hr 2 gal/hr
hrs
Temperature (Field) °C 7.0 204 25 7.8
pH (Lab) S.U. a 8.43 8.29 8.73
pH (Field) S.U. 8.9 8.8 83 8.6
Conduct. (Field) umhos/cm @ 25¢ 1210 898 858 468
Conduct. (Lab) umhos/cm @ 25¢ a 1400 1410 1390
Total Dissolved Solids mg/l 858 934 936 906
Total Settleable Solids mg/1 a a 3 05
Total Suspended Solids mg/l a a 66 80
Total Hardness as CaCO3 mg/1 53 155 13.1 8.26
Total, Ortho-phosphate mg/l 0.096 <(.02 <{.02 P <(.1
Fluoride mg/l 0.506 | 1.69 1.69 1.61
Sulfide as H2S mg/l a <0.10 a <1.0
Nitrate mg/l 0.072 0.09 0.12 2.79
Nitrite mg/l 0.006 <0.02 <0.02 <0.01
Total, Nitrate/Nitrite mg/l a a a a
Ammonia mg/l <0.2 0.04 0.12 0.13
Oil and Grease mg/l ‘ a <0.25 a <0.24
Bicarbonate as HCO3  mg/l 535 549 550 519
Carbonate as CO3 mg/l 36.1 6.90 <(.10 16.8
Chloride mg/l 325 323 339 32
Codes:  Laboratory ‘ Comments
A) Commercial Testing & Engineering o) Not analyzed.
® Inter-Mountain Laboratories ) Field instruments malfunctioned
© Chemtech © Temperature may not be accurate due to sample collection technique.
@ Calculated value.
© Not enough water could be collected to run laboratory analysis.
0] Metals analyzed in dissolved form.

Metals analyzed in total form unless otherwise specified.



GROUNDWATER MONITORING DATA (continued)
LOCATION: CALICO SEEP

1992
=
Sample Dates
5/30/92 | 8/15/92 12/04/92
Parameters Units ®) ®) BXH
Sulfate
Calcium mg/l 2.05 4.63 3.83 2.67
Magnesium mg/l 0.80 0.98 0.87 0.39
Potassium mg/i 30 1.41 570 1.56
Sodium mg/l 347 347 2.07 345
Major Cations megq/l 15.27 15.4 14.9 15.2
Major Anions meq/1 15.72 15.2 15.2 14.8
Arsenic mg/ <(0.05 <0.005 <0.005 <(.005
Cadmium mg/l <0.01 <0.002 <0.002 <0.002
Mercury mg/l <0.0005 <9.001 <0.001 <0.001
Lead mg/l <0.01 <(.02 <0.01 <(0.02
Selenium mg/l <0.005 <0.005 <0.005 <0.005
Aluminum mg/l <0.05 0.2 0.1 <0.1
Boron mg/l 0.275 0.87 0.97 0.91
Barium mg/l <0.01 <0.5 <0.5 <0.5
Chromium mg/l <(.01 <0.02 <0.02 <0.02
Copper mg/l <0.01 0.03 <0.01 <0.01
Iron mg/l 0.20 0.67 0.12 <0.05
Manganese mg/l <0.01 0.04 <0.02 0.02
Molybdenum mg/ <0.01 <002 | <002 <0.02
Nickel mg/l <(.01 0.01 <0.01 <0.01
Zinc mg/l <0.01 0.04 0.34 0.09
Codes:  Laboratory Comments
A) Commercial Testing & Engineering ®) Not analyzed.
(B) Inter-Mountain Laboratories ®» Field instruments malfunctioned
© Chemtech © Temperature may not be accurate due to ssmple collection technique.
(d Calculated value.
© Not enough water could be collected to run laboratory analysis.
® Metals analyzed in dissolved form.

Metals analyzed in total form unless otherwise specified.



MONITORING WELL



GROUNDWATER MONITORING DATA
LOCATION: MONITORING WELL MW-1

1990
Sample Dates
9/30/90
Parameters Units A)
Water Level -
Temperature (Field) °C a
pH (Lab) S.U. a
pH (Field) S.U. a
Conduct. (Field) umhos/cm @ 25¢ a
Conduct. (Lab) umhos/cm @ 25¢ a
Total Dissolved Solids mg/l 707
Total Settleable Solids mg/l a
Total Suspended Solids mg/l a
Total Hardness as CaCO3 mg/l 33
Total, Phosphorus mg/l <01
Fluoride mg/l 1.40
Sulfide as H2S mg/l <0.1
Nitrate mg/l <0.01
Nitrite mg/l <0.01
Total, Nitrate/Nitrite mg/l a
Ammonia mg/ <0.01
Oil and Grease mg/l a
Bicarbonate as HCO3 mgA 672
Carbonate as CO3 mg/l <1
Chloride mg/l 30.0
Codes:  Laboratory Comments
(A) Commercial Testing & Engineering ® Not analyzed.
(B) Inter-Mountain Laboratories ) Field instruments malfunctioned
© Chemtech © Temperature may not be accurate due to sample collection technique.
(d) Calculated value.
(®© Not enough water could be collected to run laboratory analysis.
0 Metals analyzed in dissolved form.

Metals analyzed in total form unless otherwise specified.



GROUNDWATER MONITORING DATA (continued)
LOCATION: MONITORING WELL MW-1

1990
Sample Dates
9/30/90
Parameters Units A)
Sulfate mg/1 145
Calcium mg/l 124
Magnesium mg/l 0.57
Potassium mg/1 8.08
Sedium mg/l 3122
Major Cations meg/1 14.30
Major Anions meq/l 14.63
Arsenic mg/l <0.002
Cadmium  mgA <0.002
Mercury mg/l <0.002
Lead mg/l <0.05
Selenium mg/l 0.003
Aluminum mg/l 1.21
Boron mg/l 0.77
Barium mg/1 <0.03
Chromium mg/l 0.06
Copper mg/l <0.01
Iron mg/1 0.62
Manganese mg/l <(0.01
Molybdenum mg/l <0.1
Nickel mg/l <0.02
Zinc mg/1 <0.01
Codes:  Laboratory Comments
(A) Commercial Testing & Engineering ® Not analyzed.
(B) Inter-Mountain Laboratories ®) Field instruments malfunctioned
©) Chemtech ©) Temperature may not be accurate due to sample collection technique.
@ Calculated value.
(€ Not enough water could be cpllected to run laboratory analysis.
® Metals analyzed in dissolved form.

Metals analyzed in total form unless otherwise specified.



GROUNDWATER MONITORING DATA
LOCATION: MONITORING WELL MW-1

1991
Sample Dates R
, 2/69/91 5/13/91 7/125191 8/23/91 12/17/91
Parameters Units ®B)D (B)D B)D B)D (®)
Water Level (feet below ground level) 126 126 1315 132.7 131.6
Temperature (Field) °C 17.8 21.8 225 219 11.6
pH (Lab) S.U. 115 10.2 104 10.4 108
pH (Field) S.U. 10.0 94 10.1 10.1 109
Conduct. (Field) umhos/cm @ 25¢ 891 1119 1150 1268 406
Conduct. (Lab) umhos/cm @ 25¢ 2490 1590 1400 1700 1690
Total Dissolved Solids mg/l 856 876 874 870 870
Total Settleable Solids mg/l a a a a <0.1
Total Suspended Solids mg/l a a a a 18
Total Hardness as CaCO3 mgfl 11.6 5.81 16.5 6.04 8.45
Total, Ortho-phosphate mg/l 0.16 0.03 <0.02 0.03 <0.02
Fluoride mg/ 222 2.05 2.17 1.90 1.89
Sulfide as H2S mg/l 0.08 0.31 <(0.1 0.1 <0.1
Nitrate mg/l a a a a <0.02
Nitrite mg/l a a a a <0.02
Total, Nitrate/Nitrite mg/l <(.04 <(.04 <0.02 <0.02 a
Ammonia mg/l .M 1.19 1.64 1.88 1.02
Oil and Grease mg/ <5 <5 <5 <5 <5
Bicarbonate as HCO3 mg/l 188 659 112 634 <{.1
Carbonate as CO3 mg/ 298 0 282 296 327
Chloride mg/l 30.6 48.1 44.2 534 50.2
Codes:  Laboratory Comments
(A) Commercial Testing & Engineering (a) Not analyzed.
(B) Inter-Mountain Laboratories ®) Field instruments malfunctioned
© Chemtech © Temperature may not be accurate due to sample collection technique.
@ Calculated value.
© Not enough water could be collected to run laboratory analysis.
) Metals analyzed in dissolved form.

Metals analyzed in total form unless otherwise specified.




GROUNDWATER MONITORING DATA (continued)
LOCATION: MONITORING WELL MW-1

1991
—
Sample Dates
2/0991 5/13/91 7/2591 8/23/91 12/1791
Parameters Units ®)D (BYD B)D (B)D ® |
Sulfate mg/l 105 155 166 - 153 149
Calcium mg/l 31 1.43 1.84 0.48 2.74
Magnesium mg/l 0.95 0.54 2.89 117 0.39
Potassium mg/l 46.3 171 15.5 15.2 14.4
Sodium mg/l 324 351 350 352 337
Major Cations meq/l 15.5 15.8 159 15.8 15.2
Major Anions meq/l 16.1 154 15.9 15.6 15.2
Arsenic mg/l 0.022 <0.005 <0.005 <0.005 <0.005
Cadmium mg/l 0.0003 <(.002 -<0.002 <0.002 <(.002
Mercury mg/l <0.001 <0.001 <0.601 <0.001 | <0.002
Lead mg/ <0.004 <0.02 <0.02 <0.02 <0.02
Selenium mg/l 0.0002 <0.005 <0.005 <0.005 <0.005
Aluminum mg/l 1.0 03 04 <0.1 05
Boron mg/l 0.57 0.68 0.65 0.73 0.67
Barium mg/l 0.14 <0.5 <0.5 <05 <0.5
Chromium mg/l <0.02 <0.02 <0.02 <0.02 <0.02
Copper mg/l <0.01 <0.01" 0.01 0.02 <0.01
Iron mg/l 0.16 0.13 0.22 0.59 0.22
Manganese mg/l <0.02 <0.02 <(0.02 0.12 <0.02
Molybdenum mg/l 0.01 - <0.02 <0.02 <0.02 <(0.02
Nickel mg/l <0.01 <0.01 <0.01 <0.01 <0.01
Zinc mg/l 744 0.01 0.01 0.02 0.02
Codes:  Laboratory Comments
A) Commercial Testing & Engineering @ Not analyzed.
(B) Inter-Mountain Laboratories 0} Field instruments malfunctioned
© Chemtech © Temperature may not be accurate due to sample collection technique..
0] Calculated value.
© Not enough water could be collected to run laboratory analysis.
® Metals analyzed in dissolved form.

Metals analyzed in total form unless otherwise specified.



GROUNDWATER MONITORING DATA
LOCATION: MONITORING WELL MW-1

1992
Sampie Dates
2/05/92 4/07/92 6/20/92 8/15/92 12/04/92
Parameters Units (© (B) (B)D (B) ®o__|
Water Level | 150 144 163 150
Temperature (Field) °C 16.0 24.6 22 245 15.8
pH (Lab) S.U. a 7.55 9.26 9.83 8.96
pH (Field) S.U. 115 . 7.6 75 9.2 8.8
Conduct. (Field) umhos/cm @ 25¢ 1530 195 112 b 535
Conduct. (Lab) umhos/cm @ 25¢ a 554 1990 2050 2110
Total Dissolved Solids mg/l 868 1290 1240 1290 1330
Total Settleable Solids mg/l a a a a a
Total Suspended Solids mg/l a a a a a
Total Hardness as CaCO3 mg/l 0 9.65 115 10.7 10.8
Total, Ortho-phosphate mg/l 0‘.11 <0.02 <0.02 <0.02 P <0.1
Fluoride mg/l 2.09 3.29 3.09 2.94 349
Sulfide as H2S8 mg/l 0.2 <0.10 <0.1 19.2 <1.0
Nitrate mg/l 0.016 <0.02 <0.02 0.09 23
Nitrite mg/l 0.010 <(.02 <0.02 <0.02 <(0.01
Total, Nitrate/Nitrite mg/l a a a a a
Ammonia mg/l 1.84 1.09 0.99 1.24 1.03
Qil and Grease mg/1 0.58 <5.0 4.7 34 1.91
Bicarbonate as HCO3 mg/l 0 597 609 277 514
Carbonate as CO3 mg/l 270 0 0 167 36.6
Chloride mg/l 504 153 141 143 153
Codes:  Laboratory Comments
A) Commercial Testing & Engineering @ Not analyzed.
(B) Inter-Mountain Laboratories ®) Field instruments malfunctioned
© Chemtech © Temperature may not be accurate due to sample collection technique.
(d) Calculated value.
®© Not enough water could be collected to run laboratory analysis.
® Metals analyzed in dissolved form.

Metals analyzed in total form unless otherwise specified.



GROUNDWATER MONITORING DATA (continued)
LOCATION: MONITORING WELL MW-1

1992
Sample Dates
4/07/92 8/15/92 12/04/92
B (BXH J
Sulfate mg/l 152 324 303 310 361
Calcium mg/l 6.37 2.99 3.74 249 3.03
Magnesium mg/l 0.21 0.54 0.55 1.09 0.78
Potassium mg/l 21.2 2.63 4.30 804 242
Sodium mg/l 304 460 441 3.22 488
Major Cations " meg/l 14.21 203 195 209 215
Major Anions meq/l 13.70 20.8 203 -20.6 215
Arsenic mg/l <0.05 <0.005 <0.005 <0.005 <0.005
Cadmium mg/l <0.01 <0.002 <0.002 <0.002 <0.002
Mercury mg/l 0.002 <0.001 <0.001 <0.001 <0.001
Lead mg/l <0.01 <0.02 <(.02 <0.02 <0.02
Selenium mg/l <0.005 <0.005 <0.005 0.006 <{.005
Aluminum mg/l 0.54 2.0 0.2 1.0 <(0.1
Boron mg/1 0.101 1.36 1.01 0.78 0.97
Barium mg/l 0.11 <0.5 <0.5 <0.5 <0.5
Chromium mg/l <0.01 <0.02 <0.02 | <0.02 <0.02
Copper mg/l <0.01 0.03 0.01 0.06 <0.01
Iron mg/l 0.293 1.97 0.23 0.83 <0.05
Manganese mg/l <(0.01 0.08 0.03 0.05 <(.02
Molybdenum mg/l 0.011 <0.02 <0.02 <0.02 <0.02
Nickel mg/l <0.01 0.01 0.06 0.01 <0.01
Zinc mg/l 0.015 0.09 0.02 0.18 <0.01
Codes:  Laboratory " Comments
A) Commercial Testing & Engineering @ Not analyzed.
(8)  Inter-Mountain Laboratories ® Field instruments malfunctioned 7 :
©) Chemtech ) Temperature may not be accurate due to sample collection technique. -
@ Calculated value.
® Not enough water could be collected to run laboratory analysis.
® Metals analyzed in dissolved form.

Metals analyzed in total form unless otherwise specified.



GENERAL OFFICES: 1918 SOUTH HIGHLAND AVE., SUITE 210-8, LOMBARD, ILLINOIS 60148 (312)963-9300

/ti COMMERCIAL TESTING & ENGINEERING CO.

€ 1908 Member of the SGS Group (Sociéts' Gehelale de Surveiltance)

PLEASE ADDRESS ALL CORRESPONDENCE TO:
P.O. BOX 1020, HUNTINGTON, UT 84528

Janvary 12, 1990 TELEPHONE: (801) 853-2311
Job No.: 59 10234 , ~ Sample ID: ANDALEX RESQURCES, INC.
Date Rec’d: Januwary 3, 1990 CALICO SANDSTONE SEEP
SMOKEY HALLOW ,
Date Sampled: December 27, 1989 Flow 1 gal/1.5 hrs.
No Temperature
Sampled By: ANDALEX RESOURCES, INC. Rec"d 0800 hr.

No Sampling Time
FEILD MEASUREMENTS
Andalex Resources v pH 8.9

P.0. Box 902 Conductivity 1170
Price UT 84501 R

WATER ANALYSIS A ToraC
Alunminum 0.0l mz/1 Copper 0.010< mag/1
“~ 01-10-90 01-10-80 ‘
Alk. , Blcarbonate 608 mI/1 HCQO3 Fluoride 3.17 mg/1
12-28-89 ' 01-08-90
Alk, , Carbonate 1< ‘mg/l CaCO3 Hardne=ss, Total 10 mg/1 CaCo3
12-28-89
Arsenic 0.002« mg/l Iron 0.05 mg/1 ToTAL
01-11-90 01-08-90
Anions, Total 14,48 meq/1 Lead 0. 050 mg/1
, 01-10-80
Barium 0.03< mg/l Magnesium 0.96 me/1
01-10-90 01-08-90
Boron 0.90 /1 Manganese . 0.01< mg/1
01-09-90 01-08-90
Cadraium 0.002¢< mg/l Mercury 0.002¢< mg/1
01-10-80 01-11-90
Calcium 2.6 g/l Molybdenum 0. 10« /1
g 01-08-90 : 01-10-80
Cations, Total 14.35 meq/1 Nickel 0.02¢ ma/l.
' 01-10-90
Chloride 35.0 me/1 Nitrogen, Ammonia 0.14 mg/1
12-29-89 01-04-90
Chromium 0. 02« me/1 Nitrogen, Nitrate 0.14 meg/1
01-10-90 . 01-09-80
g Dos. & TLrAe Be
_  ANALYST: 710 N
0 Respectfully submitted,
COMMERCIAL TESTING & ENGINEERING CO.

Jriginai Copy Watermarked (/[/(
For Your Protection Manager, Huntington Laboratory
OVER 40 BRANCH LABORATORIES STHATEGJQA_LI:Y }pCAT;D IN PRINCIPAL COAL MINING AREAS,



COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE., SUITE 210-B, LOMBARD, ILLINOIS 60148 ¢ (312) 953-8300

y. N

‘ E 1908 Member of the SGS Group (Sociéts’ Genetale de Surveiliance)
Sa——
PLEASE ADDRESS ALL CORRESPONDENCE TO:

. P.0. BOX 1020, HUNTINGTON, UT 84528
Jmuary 12, 1990 TELEPHONE: (801) 653-2311

Job No.: 68 10234 Sample ID: ANDALEX RESQURCES, INC.

Date Rec’d: January 3, 1990 CALICCO SANDSTONE SEEP

SMOKEY HALLOW _

Flow 1 gal/1.5 hrs.

No Temperature

Rec"d 0800 hr.

No Sampling Time
FEILD MEASUREMENTS
~ pH 8.9

Date Sampled: December 27, 1989
Sampled By: ANDALEX RESOURCES, INC.

Andalex Resources
P.0O. Box 802

Price UT 84501

Conductivity 1170

WATER ANALYSIS

Nitrogen, Nitrite 0.03 m/1 « Bolids, Disaolved 854.0 mg/1
01-09-80 01-03-80

01l and Grease 1.0« mz/1 Solids, Settleable 1.0« ms/1
01-08-80 , Z-19-80

Phosphorus, Total 0.01 mg/1 + 501ids, Suspended 2.0 mg/1
01-04-80 01-03-80

Potassium 1.80 mI/1 Sulfate 180.0 mz/1
01-08-90 01-08-30

Selenium 0.002« mg/1 Sulfide 0.00 mg/1
01-11-80 12-29-89

Sodium ‘ 327.70 mz/1 Zinc 0. 00« me/1
01-08-80 01-10-90

HCror7%
ANALYST: /- AN

Respectfully submitted,
COMMERCIAL TESTING & ENGINEERING CO.

IA oy

Manager, Huntington Laboratory
OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS,

Xak=y TINCAIATED A ARISAT @ AT S MMALTE AR FMRIFEE LA LSRN LA -

Original Copy Watermarked
For Your Protection



ATE.

SINCE 1908

p—

COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE., SUITE 210-B, LOMBARD, ILLINOIS 60148 ¢ (312) 953-9300

Job No.: B9
Dete Pecd:

Date Sangpled:

10510
July 12, 1990

waneled By: ANDALEX BESOUBRCES, INC.

srddalex Besoxnroes
P.0O. Box 902
Price UT 84501

Member of the SGS Group (Sociéts’' Gehetale de Surveiiance)

PLEASE ADDRESS ALL CORRESPONDENCE TO:
P.O. BOX 1020, HUNTINGTON, UT 84528

August 1 . 1940 TELEPHONE: (801) 653-2311

capple Tk ANDALEX BESOUBRCES, ING.
WARM SEREINGS CALIC) SANLETOME SEEP
Temeerstioe 85 degrees G
FIELD MEASUEEMENTG ‘
H 8.1
Covghentivity 1460

| GAL./ 1.5 HRS

Acidity
07-30-80
Aluminmum
{7-24-390
Alk, . Bicarbonmats
07-24-90
Alk. , Carbomate
07-24-940
Alk., Total
07-24-90
Arzenic
a7-20-20
Anions, Total

Berium
07-24-90
Boron
- 07-18-80
Cadraium
07-24-90
Caloium
(7-24-90
Cetions, Total

1<
0. 01«
649
1«
5ag
0, 002«

16.74

0,15

}.84
0. 002«
£6.8
15.44

WATER ANALYSIS

ms/1 Caxa Chloride 40.0 m/1
a7-26-90

/1 Chromium .02 2/l
07-24-90

/1 B3 Coppar 0,010 ms/1
{7-24-90

g/l Cas Fluoaride 1.58 s/l
{7-31-90

me/1 CAS Hardneaa, Total 68 /1 Calos

/1 Iron 0.0 A
O7-24-80

maq /1 Iron, Dissolwed . el
07-24-90

e/l Lesd .50 wefl
7-24-90

we/l Megres i . 48 w1
07-24-90

mg/1 Mangonese .10 g/l
o7-24-90

Al Meroury 0, 002 g/l
07-12-90

mweq Sl Mo lvideria {1 1) 1/l

Original Copy Watermarked

For Your Protection

F-485

7-24-30

Respectfully submitted,
M CIAL TESTING & ENGINEERING CO.

Cocercutt ligfQr-

Manager, Huntington Laboratory

OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS,

TIDEWATER AND GREAT LAKES PORTS, AND RIVER LOADING FACILITIES



»

-

GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE., SUITE 210-8, LOMBARD, ILLINOIS 860148 ¢ (312) 953-9300

| di COMMERCIAL TESTING & ENGINEERING CO.

SINCE 1908
A

Job Moo 5300 10510

Date Rec'd: Jaly 12, 159890

[ete Gompled:  ————--

Sumpled By: ANDALEX REXOURCES,

Arvdzlex Resouroes
F. 0. Box 902
Price (T 34501

Member of the SGS Group (Sociéte’ Genherale de Surveiliance)

INC
AN

PLEASE ADDRESS ALL CORRESPONDENCE TO:
P.0. BOX 1020, HUNTINGTON, UT 84528
TELEPHONE: (801) 653-2311

Augist 1, 1990

Sample Ik ANDALEX PEXNIRCES, INC.

HARM SPRINGS CALILY) SANIETUNE SEEF
Texgperatioe 26 degrecs

FIELD MEAZUREMENTS
pe.if g.1

Doorloctivity 1460

Rickel 0., 02
‘ (7-24-90

" Nitrosen, Amwonia  0.00
07-12-90

Nitrogen, Hitrate Q. 06
07-13-90

Nitrowen, Ritrite 0. 01«
07-13-90

{11 and Greass - 1.0k
o7-27-80

Phesphorus, Total 0, 01c
(7-30-80

Potassium {0, 00c
{7-24-80

WATER ANALYSIS

mz/1
mz/1
s/l

/1

s/l
=1

_ ANALYST: _Q_sifzml

Original Copy Watermarked
gFor Your Protection -

- sew

Selenium Q. 002

O7-20-90

Sodium 350, 40
07-24-90

Sodids, Disacdwed 82000
a7-27-90

Solids, Suspendad 5.0
07-24-90

Sulfate 250.0
07-30-90 ,

Sulfide 1.00
O7-10-90

Zimz ¢, 00

{7-24-90

Respectfully submitted,

COMMERCIAL TESTING & ENGINEERING CO.

Leowe Covonered

Manager, Huntington Laboratory

OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS,

ng/1
mz/1
ng/1
/1
/1
/1
mz/1

.



| '

COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE., SUITE 210-8, LOMBARD, ILLINOIS 60148 ¢ (312) 963-9300

1908

\\v

- Job No.: 59

10630

Member of the SGS Group (Sociéts’ Geherale de Surveiliance)

Date Rec'd: October 2, 1890

Dute Sampled: September 30, 1990
Sampled By: Andalex

Andrlex Resources
P.0. Box 902
Price UT 84501

PLEASE ADDRESS ALL CORRESPONDENCE TO:

P.0. BOX 1020, HUNTINGTON, UT 84528
October 30, 1890 TELEPHONE: (801) 853-2311

Sample ID: SsEpP S-2Z.

5-2 RAW SURFACE WATER
Rec'd 14:30 hr.
Sampled 4:10 p.m hr.

Aluminum
10-25-90
Alk., Bicarbonate
10-09-90
Alk, , Carbonate
10-08-90

Arsenic
10-08-90
Anions: Total

Barium
10-25-90
Boron
10-16-90
Crdraitra
10-25-90
Calcium
- 10-09-90
Cations, Total'

Chloride
10-15-80

Chromivum
10-25-90

0.01
300

1<

0. 002¢<
27.55

0.03«
0.55

0. 002«
266.3
27.24
25.0

0. 02<

WATER ANALYSIS

mg/1 Copper 0.010< mg/1
10-25-90

mg/1 HCO3 Fluoride 0.49 meg/1
10-12-90

mg/1 CaCo3 Hardness, Total 1311 mg/1 CaCO3

meg/1 Iron . 0.02< mg/1
10-09-90

meq/1 Lead 0.050< mg/1
10-25-90 v

mg/1 Magnesium 157.00 /1
10-09-80

mg/1 Manganese 0.0x ma/l
10-09-80

/1 Meroury 0.002¢« 1ma/1
10-23-90

/1 Molybderam 0.10<  mg/1
10-25-90

mea/1 Nickel 0.02¢< ma/1
10-25-90

mg/1 Nitrogen, Ammonia 0.00 me/1

_ 10-11-90

me/l Nitrogen, Nitrate 0.01« me/1

10-15-80

ANALYST: ,(O : J7MJ

riginal Copy Watermarked
For Your Protection

Respectfully submitted,
COMMERCIAL TESTING & ENGINEERING CO.

Uy

Manager, Huntington Laboratory

OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS,
TINEWATER AND RREAT | AKEQ POATE AMN BIVER | NANIMG CACK TS

AT



GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE., SUITE 210-B, LOMBARD, ILLINOIS 80148 ¢ (312) 963-8300

ﬁti COMMERCIAL TESTING & ENGINEERING CO.

£ 1908 Member of the SGS Group (Sociétd Geherale de Surveiliance)

— _
PLEASE ADDRESS ALL CORRESPONDENCE TO:
P.O. BOX 1020, HUNTINGTON, UT 84528
October 30, 1990 TELEPHONE: (801) 853-2311
Job No.: 59 10630 Sample ID:
Date Bec'd: October 2, 1890
S-2 RAW SURFACE WATER
Date Sapled:  Septewber 30, 1990 Rec'd 14:30 hr.
Sanpled 4:10 p.m hr.
Sampled By: Andalex
frdalex Resources
P.O. Box 902
Frice UT 84501
WATER ANALYSIS
Nitrogen, Nitrite 0.01x meA So0lids, Disscolved 911.0 mg/1
- 10-156-90 10-24-90
0il and Grease 1.5 mg/1 Solids, Settleable 1.0¢  mg/1
10-05-90 10-02-90 ‘
Fhoaphorus, Total 0.0k mg/1 Solids, Suspended 3.0 mg/1
10-16-90 10-24-90
Potassium 1.13 mg/1 Sulfate 1050.0 mg/1
10-09-90 10-18-90
Selenium 0. 003 mg/1 Sulfide 0.00 mg/1
10-08-90 10-12-90
Sodium 23.80 mg/1 Zine ‘ 0.0¢ mg/l
10-08-90 10-25-90

g

Respectfully submitted,
COMMERCIAL TESTING & ENGINEERING CO.

)nglnal Copy Watermarked Manager, Huntington Laboratory

For Your Protection
OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS,
TINEWATER AND GRFEAT | AKER DARTS ANN RIVER t NANING FANT TSR

ANALYST: L() \ii%wd



GENERAL OFFICES: 1819 SOUTH HIGHLAND AVE., SUITE 210-8, LOMBARD, ILLINOIS 80148 ¢ (312) 853-8300

Ati COMMERCIAL TESTING & ENGINEERING CO.

‘ = 1908 Member of the SGS Group (Socidte’ Gehetale de Surveillance)
— PLEASE ADDRESS ALL CORRESPONDENCE TO:
P.0. BOX 1020, HUNTINGTON, UT 84528
October 30, 1990 TELEPHONE: (801) 853-2311
Job No.: 53 10629 Sample ID: - mow,TOR 1N6 WeTl
Date Rec'd: October 2, 1990
M-W-1 GROUND
Date Sampled: September 30, 1990 Rec'd 14:30 hr.

oanpled 5:08 p.m hr.
Sempled By: Andalex

Ardalex Resources
P.O. Box 902
Frice UT 84501

WATER ANALYSIS

Aluminum 1.21 mg/1 -Copper 0.01 mez/1
. 10-25-980 10-25-90
~  Alk., Bicarbonate 672 mg/1 HCO3 Fluoride 1.40 mg/1
10-09-90 10-12-90
Alk., Carbonate 1 mz/1 CaCo3 Hardness, Total 33 mg/1 CaCO3
10-09-90
Arsenic 0. 002< mz/1 Iron 0.62 mz/1
10-08-90 10-09-80
Anions, Total 14.63 meq/l Lead 0.060< mg/l
Barium 0.03< mg/ Magnesium 0.57 me/1
10-25-90 10-09-90
Boron 0.77 me/1 Manganese 0.0 mg/1
10-17-90 10-09-90
Cadmium 0.002¢< mag/1 Mercury 0.002¢< mg/1
10-25-90 10-23-80
Calecium 12.4 mg/1 Molybdenum 0. 10« me/1
o 10-09-80 10-25-80
- Cations, Total 14.30 meq/1 Nickel 0.02< me/1
10-25-90
Chloride 30.0 /1 Nitrogen, Ammonia 0.040 e/l
10-15-590 10-11-90
Chromd urn 0.08 e/l Nitrogen, Nitrate 0.01« me/1
10-25-90 ' 10-15-90

 ANALYST: /\O : kﬁi%\/}

Respectfully submitted,
COMMERCIAL TESTING & ENGINEERING CO.

AL

Jriginal Copy Watermarked Manager, Huntington Laboratory

For Your Protection R
OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS,
TIDEWATER AND GREAT LAKES PORTS, AND RIVER LOADING FACILITIES



‘f‘ -~ COMMERCIAL TESTING & ENGINEERING CO. -

GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE., SUITE 210-B, LOMBARD. ILLINOIS 80148 ¢ (312) 953-9300

‘ 1908 . Member of the SGS Group (Saciée’ Gehetale de Surveiliance)
~— PLEASE ADDRESS ALL CORRESPONDENCE TO:
P.0. BOX 1020, HUNTINGTON, UT 84528
October 30, 1990 TELEPHONE: (601) 653-2311
Job No.: 659 10629 . Sanmple ID:
Date Rec'd: October 2, 18890 _
M-W-1 GROUND
Date Sampled: September 30, 1990 Rec"d 14:30 hr.
Sampled 5:08 p.m hr.
Sampled By: Arndalex
Andnlex Resources
P.G. Box 902
Price UT 84501
WATER ANALYSIS
Nitrogen, Nitrite 0.0k mgA Solids, Dissolved 707.0 me/1
10-15-90 10-24-90
" Phosphorus, Total 0.01< mg/1 Sulfate 145.0 mg/1
10-10-90 10-18-90
Potassium 8.08 mg/1 Sulfide 0.00 me/1
10-09-90 10-12-90
Selenium 0. 003 mg/1 Zinc 0.01< mg/1
10-08-90 : 10-25-90
Sodium 312.20 mg/1
10-08-90

ANALYST: [) - &Z,{(Lﬂ‘v\-)

T Respectfully submitted,
’ COMMERCIAL TESTING & ENGINEERING CO.

riginal Copy Watermarked Manager, Huntington Laboratory

For Your Protection
OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS,
A5 TIDEWATER AND GREAT LAKES PORTS. AND RIVER LOADING FACILITIES
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'ND - Analyte "not detected” at

imd

" InterMountain
Laboratories, Inc.

CLIENT: Andalex Resources
ID: Baseline GW
SITE: Calico SS

LAB NO: F5763

Trace metals by AA (total concentration), mg/1l

Arsenic (As)....
Cadmium (Cd)....
Mercury (Hg)....
Lead (Pb).......
Selenium (Se)...

Trace metals by ICAP (total concentration), mg/1

Aluminum (Al)...
Boron (B).......

Barium (Ba)......

Chromium (Cr)...
Copper (Cu}).....

Iron (Fe)........

Manganese (Mn)..
Molybdenum (Mo).
Nickel (Ni).....
Zinc (Zn) ...

-----------

2506 West Main Street
Farmington, New Mexico 87401
Tel. (505) 326-4737

DATE REPORTED: 03/11/91
DATE RECEIVED: 02/14/91
DATE COLLECTED: 02/09/91
Analytical Detection
Result: Limit:
0.0040 <0.0003
0.0007 <0.0002
ND <0.0002
ND <0.004
ND <0.0002
Analytical Detection
Result: Limit:
ND <0.1
0.78 <0.01
0.13 <0.05
ND <0.02
ND <0.01
0.13 <0.05
ND <0.02
ND <0.01
ND <0.01
3.45 <0.01

Mary Stgpé ;?

Lab Director

the stated detection limit.




imd
2506 West Main Street

Inter-Mountain Farmington, New Mexico 87401
“~  Laboratories, Inc. Tel. (505) 326-4737
CLIENT: Andalex Resources DATE REPORTED: 03/11/91
ID: Baseline GW

SITE: Calico S$ DATE RECEIVED: 02/14/91
LAB NO: F5763 DATE COLLECTED: 02/09/91

Lab PH (S.U.) .ttt ereteennsonnns . o 8.66

Lab conductivity, umhos/cm.......... 1430

Lab resistivity, ohm-m.............. 6.98

Total dissolved solids (180), mg/l.. 826

Total dissolved solids (calc), mg/l. 863

Total suspended solids, mg/l........ 132

Settleable solids, ml/1............. 20

Total alkalinity as CaC03, mg/l..... 445

Total hardness as CaC03, mg/l....... 7.75

Sodium absorption ratio.......... . 51

Total ortho-phosphate, mg/1l...... e 0.16

Fluoride, mg/l. ...t ivevevsnccanas 2.78

Sulfide as H2S, mg/l......c.cveevunes <0.01

Total nitrate and nitrite, mg/l..... 0.06

Ammonia, mg/l.. .. et encesetncscanas 0.33

0il and grease {gravimetric), mg/1l.. <5

Bicarbonate as HC03....... 459 7.52
Carbonate as CO03.......... 41.1 1.37
Chloride.......cieiiiennnn 36.8 1.04
Sulfate....ccevvvieencennas 229 . 4.78
Calcium..... vt vvteneanea 1.55 0.08
Magnesium......co000e0e0se 0.94 0.08
Potassium...... v 1.5 0.04
Sodium. . ...t 326 14.2
Major cations........cceveees e ceens 14.4
Major anions......ciicevev s ce e 14.7
Cation/anion difference............ 1.09 %



J.m.L
2506 West Main Street

Inter-Mountain Farmington, New Mexico 87401
~~—  Laboratories, Inc. Tel. (505) 326-4737
CLIENT: Andalex Resources DATE REPORTED: 03/11/91
ID: Baseline S. v
SITE: MW-1 DATE RECEIVED: 02/14/91
LAB NO: F5764 DATE COLLECTED: 02/09/91

Trace metals by AA (dissolved concentration), mg/1

Analytical Detection
' Result: Limit:
Arsenic (AS)..:.icviieeceoaes 0.0220 <0.0003
Cadmium (Cd).......ceevevun 0.0003 ‘ <0.0002
Mercury (Hg)...co v veens <0.001 <0.0002
Lead (Pb)....:viviveierennes <0.004 <0.004

Selenium (S€) ..ot erneenn 0.0002 <0.0002

Trace metals by ICAP (dissolved concentration), mg/1l

Analytical Detection
, ’ Result: Limit:
Aluminum (Al)........iu..n , 1.0 <0.1
Boron (B)...veiieveennosans 0.57 <0.01
“— Barium (Ba)....cccveoeossen 0.14 <0.05
Chromium (Cr)...... e e ND <0.02
Copper (Cu)....vecevrecesons ND <0.01
Iron (Fe)..cieeervesnnnsens 0.16 <0.05
Manganese (Mn)........ e e e ND <0.02
Molybdenum (Mo)............ 0.01 <0.01
Nickel (Ni)..... .o .o ND ‘ <0.01
2inc (Z2n)..c et tncoroosoans ~ 7.44 <0.01

ND - Analyte "not detected" at the stated detection limit.

Mary S%%pp ;3

Lab Director




.jJT\J. ?
2506 West Main Street

4 AN T Il e

Inter-Mountain Farmington, New Mexico 87401
— Laboratories, Inc. Tel. (505) 326-4737
CLIENT: Andalex Resources DATE REPORTED: 03/11/91
ID: Baseline S. :
SITE: MW-1 DATE RECEIVED: 02/14/91
LAB NO: F5764 DATE COLLECTED: 02/09/91
Lab PH (S.U.) i e tntrtteeenoeesncnaaos 11.47
Lab conductivity, umhos/cm.......... 2490
Lab resistivity, ohm-m.............. 4.02
Total dissolved solids (180), mg/l.. 856
Total dissolved solids (calc), mg/l. 900
Total alkalinity as CaC03, mg/l..... 650
Total hardness as CaC03, mg/l....... 11.6
Sodium absorption ratio............. 41.3
Total ortho-phosphate, mg/l......... 0.16
Fluoride, mg/l. ... ..t eennenneen 2.22
Sulfide as H2S, mg/l.. ...t eevsss 0.08
Total nitrate and nitrite, mg/l..... <0.04
Ammonia, mg/l......cicieier o 1.71

0il and grease (gravimetric), mg/l.. <5

Bicarbonate as HCO03....... 188 3.08
Carbonate as CO03.......... 298 9.92
Hydroxide as OH............ 52,33 3.08
Chloride..... e e et e e e e e 30.6 0.86
Sulfate.... i iiie it oeaans 105 2.19
Calcium. ...t eneenns 3.1 0.15
Magnesium................. 0.95 0.08
Potassium..... v vieeeenn 46.3 1.18
Sodium...... e e s e e e 324 14.1
Major cations......ivieveeecevennoes 15.5
Major anions.......ccieeeeneennn .o 16.1
Catlon/anlon dlfference ............ 1.73 %



iml
Inter-Mountain
Laboratories, Inc.

2506 West Main Street
Farmington, New Mexico 87401
Tel. (505) 326-4737

CLIENT: Andalex Resources DATE REPORTED: 03/11/91
ID: Baseline GW
SITE: S-2 Pool DATE RECEIVED: 02/14/91
LAB NO: F5762 DATE COLLECTED: 02/09/91
Trace metals by AA (total concentration), mg/1
Analytical Detection
Result: Limit:
Arsenic (As)..... c e 0.0060 <0.0003
Cadmium (Cd)...... ceees s eee 0.0027 <0.0002
Mercury (Hg)..ceviveeveeens ND <0.0002
Lead (Pb)...cieievnienneans ND <0.004
Selenium (S€)..cveevennennns ND <0.0002
Trace metals by ICAP (total concentration), mg/1l
Analytical Detection
: Result: Limit:
Aluminum (Al)..... et s e e 0.3 <0.1
Boron (B)leeeeveoeresneoennw 0.18 <0.01
Barium (Ba)...oeoeeensoesas - 0.10 <0.05
Chromium (Cr)...ceoeveceean ND <0.02
Copper (CUu)....covsvveoeess 0.01 <0.01
Iron (Fe).eveoeen. et e e e 0.22 <0.05
Manganese (Mn)........s.4.. ND <0.02
Molybdenum (Mo)......0vc... ND <0.01
Nickel (Ni)....oeiveeierenns ND <0.01
Zinc (Zn)..ceeieeeseianones 5.50 <0.01

ND - Analyte "not detected" at the stated detection 1limit.

Lab Director



-

.UT\.L
Inter-Mountain
Laboratories, Inc.

CLIENT:
ID:
SITE:
LAB NO:

2506 West Main Street
Farmington, New Mexico 87401
Tel. (505) 326-4737

Andalex Resources DATE REPORTED: 03/11/91
Baseline GW
$~-2 Pool ‘ DATE RECEIVED: 02/14/91
F5762 DATE COLLECTED: 02/09/91
Lab pH (s.U. ).ttt ittt inneanens 7.64
Lab conductivity, umhos/cm.......... 1720
Lab resistivity, ohm-m.............. 5.82
Total dissolved solids (180), mg/1.. 1320
Total dissolved solids (calc), mg/l. 1280
Total suspended solids, mg/l........ 17
Settleable solids, ml/l............. <1
Total alkalinity as CaC03, mg/l..... 260
Total hardness as CaCO03, mg/l....... 978
Sodium absorption ratio............. 0.357
Total ortho-phosphate, mg/l......... 0.25
Fluoride, mg/l...... ettt erennn 0.55
Sulfide as H2S, mg/l.......c. i unn <0.01
Total nitrate and nitrite, mg/l..... <0.04
Ammonia, mg/l.... .ttt 0.70
0il and grease (gravimetric), mg/l.. <5
mg/1 meq/1
Bicarbonate as HCO3....... 317 5.2
Carbonate as C03.......... 0 0
Chloride...... ..ot 15.3 0.43
Sulfate.....vciiiiieveenns 758 15.8
Calcium......civvteeenaans 206 10.3
Magnesium.......0000cea0en 113 9.28
Potassium..........cc0c000 5.39 0.14
Sodium...ev vt e ettt 25.7 1.12
Major cations......cooeeetnenconans 20.8
Major anions......ceinvesensceasons 21.4
Cation/anion difference.......v.s.. 1.41 %



QN

imd
latecMountain
Laboratories, Inc.

CLIENT: Andalex
ID: 1335
SITE: S-2
LAB NO: F6242

2506 West Main Street

Farmington, New Mexico 87401

DATE REPORTED:

DATE RECEIVED:
DATE COLLECTED:

Trace metals by AA (total concentration), mg/1l

Arsenic (AS).....ceitveenns
Cadmium (Cd).......ocveve.e
Mercury (Hg):.e:ceececoveocas
Lead (Pb).cicetecnceccnanns
Selenium (Se).....cccvv..

Analytical Detection
Result: Limit:

ND <0.005

ND <0.002

ND <0.001

ND <0.02

ND <0.005

Trace metals by ICAP (total concentration), mg/1l

Aluminum (Al).....cceeeevseoe
Boron (B):.ecveceeeeesoceocas

Barium (Ba)oucoccnaoo-olonc‘

Chromium (Cr)....ccceeeeene
Copper (Cu)....cieveeeesces
Iron (F@)eeeeeveonvoenncnns
Manganese (Mn).....c.c0044.
Molybdenum (MO)....ccceeenv
Nickel (Ni).......iociveeens
Zinc (Zn) ... vvenacccas

Analytical Detection
Result: Limit:
0.2 <0.1
0.18 . <0.01
‘ ND <0.5

ND <0.02
ND <0.01
0.18 <0.05
ND <0.02
ND <0.02
ND <0.01
ND <0.01

~ Tel. (505) 326-4737

06/19/91

05/21/91
05/13/91

ND - Analyte "not detected" at the stated detection limit.

Maré'Stgpp %ﬂﬁ

Lab Manager

TR R



.UT\L |
: 2506 West Main Street

Inter-Mountain Farmington, New Mexico 87401
~—  Loboratories, Inc. Tel. (505) 326-4737

CLIENT: Andalex DATE REPORTED: 06/19/91
ID: 1335 . ]
SITE: 8S-2 DATE RECEIVED: 05/21/91
LAB NO: F6242 DATE COLLECTED: 05/13/91

Lab PH (8.U. ).t cccrteeeecnnssscannsns 7.93

Lab conductivity, umhos/cm.......... 1690

Lab resistivity, ohm-m......... s eess 5.91

Total dissolved solids (180), mg/1l.. 3800

Total dissolved solids (calc), mg/l. 1330

Total suspended solids, mg/l........ 23

Settleable solids, ml/1.....cccct e <0.1

Total alkalinity as CaC03, mg/1l..... 275

Total hardness as CaC03, mg/l....... 1020

Sodium absorption ratio............ . 0.36

Total ortho-phosphate, mg/l......... 0.02

Fluoride, mg/l....... ceseas s seernans 0.40

Sulfide as H2S, mg/l.. ... eres <0.1

Total nitrate and nitrite, mg/1l..... <0.04

Ammonia, mg/l......ccces 000t ccensos <0.04

0il and grease (gravimetric), mg/l.. <5.00

S : mg/1 meq/1

Bicarbonate as HCO3....... 336 5.5

Carbonate as C03.......... 0 0

Chloride.......vcoue.s e 12.3 0.35

Sulfate......coecevreosose 782 16.3

Calcium......co0ceees oo 242 12.1

Magnesium....... ceetecenns 100 8.26

Potassium....... .00 e0e 5.5 0.14

Sodjum........000... chenes 26.4 1.15

Major cations.......... s e s 21.6

Major anions........civiceeeceeonns 22.1

Cation/anion difference............ 1.16 %



—

iml
2506 West Main Street

Inter-Mountain Farmington, New Mexico 87401
Laboratories, Inc. " Tel. (505) 326-4737
CLIENT: Andalex DATE REPORTED: 06/19/91
ID: 1437
SITE: s-4 DATE RECEIVED: 05/21/91
LAB NO: F6240 : DATE COLLECTED: 05/13/91
Trace metals by AA (dissolved concentration), mg/1
Analytical- Detection
Result: - Limit:
Arsenic (As)....cevevenen. . ND <0.005
Cadmium (CAd)....ovvveeeeese ND <0.002
Mercury (Hg)....cecoeevveennn ND <0.001
Lead (Pb)...iceieereeceananse ND <0.02

Selenium (Se).....cecveeenn ND <0.005

Trace metals by ICAP (dissolved concentration), mg/1l

Analytical Detection

Result: Limit:
Aluminum (Al)....cccvvveuns ND <0.1
Boron (B)..c.iteeernceanas . 0.07 <0.01
Barium (Ba).....cceeeveenns y ’ ND <0.5
Chromium (Cr)......¢cco0c0. ND <0.02
Copper (CU)....iceveeocsanas ND <0.01
Iron (Fe)....iveeeeseananns ND <0.05
Manganese (Mn)......coeeee. ND <0.02
Molybdenum (Mo)........cc.. ND <0.02
Nickel (Ni)....cioiveineren ND <0.01
Zinc (Zn)....cciviveceesnnnse ND <0.01

ND - Analyte "not detected"” at the stated detection limit.

Lab Manager




jmd

Intec-Mountain

Laboratories, Inc.

- CLIENT:
ID:
SITE:
LAB NO:

2506 West Main Street

Farmington, New Mexico 87401

- Tel. (505) 326-4737

06/19/91

05/21/91
05/13/91

Andalex DATE REPORTED:
1437 '

S-4 DATE RECEIVED:
F6240 DATE COLLECTED:
Lab PH (S.U.).ccteettecnnosecocsonnss 8.21
Lab conductivity, umhos/cm.......... 301
Lab resistivity, ohm-m.............. 33.2
Total dissolved solids (180), mg/l.. 172
Total dissolved solids (calc), mg/l. 166
Total alkalinity as CaC03, mg/l..... 107
Total hardness as CaC03, mg/l....... 137
Sodium absorption ratio............. 0.149
Total ortho-phosphate, mg/l......... 0.03
Fluoride, mg/1l...... cheeseer et enen 0.34
Sulfide as H2S, mg/l....cccvverveee . <0.1
Total nitrate and nitrite, mg/1l..... 0.76
Ammonia, mg/l......... cesesseseseans 0.11

0il and grease (gravimetric), mg/l.. <5.00

: mg/1 meq/1
Bicarbonate as HC03....... 131 2.15

Carbonate as C03.......... 0 0
Chloride.....cicceececeecos 4.46 0.13
Sulfate.....ceeeceevccecas 31.5 0.66
Calcium............ ce e es e 42.6 2.13
Magnesium........cc0000uee 7.36 0.6
Potassium.......c.00ceveen 1.74 0.04
Sodium......c0c000cieeecns 4 0.17
Major cations.....coeverineeanesonas 2.95

Major anlonsS...ccceeiesceccosscnnes 2.98
Cation/anion difference............ 0.58
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Inter-Mountain
Laboratories, Inc.

CLIENT: Andalex
ID: 1108
SITE: Calico SS
LAB NO: F6241

2506 West Main Street
Farmington, New Mexico 87401
- Tel. {505) 326-4737

DATE REPORTED: 06/19/91

DATE RECEIVED: 05/21/91
DATE COLLECTED: 06/13/91

Trace metals by AA (total concentration), mg/1

Arsenic (AS)....c.c..
Cadmium (Cd)..cceeeen
Mercury (Hg)...ec0..
Lead (Pb)..ceceececess
Selenium (Se).......

Analytical
Result:

ND

ND

ND

ND

ND

Detection

Limit:
<0.005

<0.002
<0.001
<0.02

<0.005

Trace metals by ICAP (total concentration), mg/1l

Aluminum (Al)........

Boron (B).e:oeveeooes
Barium (Ba).........
Chromium (Cr)......

Copper (Cu).cceocuoses
Iron (Fe)..eeeooones
Manganese (Mn)......
Molybdenum (Mo).....
Nickel (Ni).........

"Zinc (Zn) ... ieenenn

s 8 0 6 2 0 0

Analytical
Result:

0.1
0.77
ND
ND
ND
0.31
0.03
ND
ND
0.03

Detection
Limit:
<0.1
<0.01
<0.5
<0.02
<0.01
<0.05
<0.02
<0.02
<0.01
<0.01

ND - Analyte "not detected" at the stated detection limit.

ary Stlep

Lab Manager
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Inter-Mountain
Laboratories, Inc.

CLIENT:
ID:
SITE:

" LAB NO:

Cation/anion difference.. ..........

2506 West Main Street

Farmington, New Mexico 87401

Tel. (505) 3264737

Andalex DATE REPORTED: 06/19/91
1105
Calico SS DATE RECEIVED: 05/21/91
F6241 DATE COLLECTED: 05/13/91
Lab PH (S8.U.)ccevecesncsncssoseasssens 8.60
Lab conductivity, umhos/cm.......... 1420
Lab resistivity, ohm-m.............. 7.04
Total dissolved solids (180), mg/1l.. 892
Total dissolved solids (calc), mg/l. 887
Total suspended solids, mg/l........ 36
- Settleable solids, ml/1............ . <0.10
Total alkalinity as CaC03, mg/l..... 460
Total hardness as CaC03, mg/l....... 9.97
Sodium absorption ratio......... PN 46.3
Total ortho~phosphate, mg/l......... 0.08
Fluoride, mg/l......ccc0ctietsenccans 1.75
Sulfide as H2S, mg/l....covceesesens <0.1
Total nitrate and nitrite, mg/l..... <0.04
Ammonia, mg/l...... e eeena C et ee e 0.04
0il and grease (gravimetric), mg/l.. <5.00
mg/1l meq/1
Bicarbonate as HCO03....... 561 9.19
Carbonate as CO3.......... 0 0
Chloride........ciovieenns 32.3 0.91
Sulfate.....cce0ivieenens 237 4.95
Calcium.....coeveevrvnenns 2.98 0.15
Magnesium...... cres s e . 0.62 0.05
Potassium........0cetveree 1.63 0.04
Sodium.......cc000. et cenas 336 14.6
Major catlons........... it 14.9
Major anions.......cco0ceseeaes e 15.1
0.65 %



JJT\L
Inter-Mountain
Laboratories, Inc.

CLIENT: Andalex
ID: 1200
SITE: MW-1
LAB NO: F6239

2506 West Main Street
Farmington, New Mexico 87401
Tel. (505) 326-4737

DATE REPORTED: 06/19/91

DATE RECEIVED: 05/21/91
DATE COLLECTED: 05/13/91

Trace metals by AA (dissolved concentration), mg/1l

Arsenic (As)..........
Cadmium (Cd)...ccov...
Mercury (Hg)..........
Lead (Pb).veceeeenenns
Selenium (Se).........

Analytical Detection

Result: Limit:
e ND <0.005
e ND <0.002
cene ND <0.001
- ND <0.02
ceee ND <0.005

Trace metals by ICAP (dissolved concentration), mg/1

Analytical Detection

' Result: Limit:
Aluminum (Al).....ccveveeen 0.3 <0.1
Boron (B).......ceieetencse 0.68 <0.01
Barium (Ba).....cioeeeeeens ND <0.5
Chromium (Cr).....ccceeev.. ND <0.02
copper (CU)...vevreennacens ND <0.01
Iron (Fe)...oeveeeenee e oo e 0.13 <0.05
Manganese (Mn).......cc.c.. ND <0.02
Molybdenum (Mo).......c.... ND <0.02
Nickel (Ni)...eieveeneoncss ND <0.01
Z2inC (Zn).eeevsoencensosons 0.01 <0.01

ND - Analyte "not detected” at the stated detection limit.

Lab Mahager
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Inter-Mountain

Laboratories, Inc.

CLIENT:
ID:
SITE:
LAB NO:

Andalex DATE REPORTED:
1200 '
MW-1 DATE RECEIVED:
F6239 DATE COLLECTED:
Lab pH (B8.10.).cvvevennren ceesreasee 10.18
Lab conductivity, umhos/cm.......... 1590
" Lab resistivity, ohm-m.............. 6.28
Total dissolved solids (180), mg/l.. 876
Total dissolved solids (calc), mg/l. 898
Total alkalinity as CaC03, mg/l..... 541
Total hardness as CaC03, mg/l....... 5.81
Sodium absorption ratio............. 63.3
Total ortho-phosphate, mg/l......... 0.03
Fluoride, mg/l......ccteevvessnenaca 2,05
Sulfide as H2S, mg/l.....ccoeeveecns 0.31
Total nitrate and nitrite, mg/1l..... <0.04
Ammonia, mg/l.....ccccctscnssanscans 1.19

0il and grease (gravimetric), mg/l.. <5.00

’ mg/l . meq/1
Bicarbonate as HC03....... 659 10.8

Carbonate as C03.......... 0 0
Chloride......ccieevceses . 48.1 1.36
Sulfate....ccocvecenccacnns 155 3.22
Calcium.....ccvvvveeeeones 1.43 0.07
Magnesium......cc0c0e0ecean 0.54 0.04
Potassium.........c0ceeeen 17.1 0.44
Sodium.....coo00ennenn 351 15.3
Major cations....cccveevnenccenasse 15.8
Major anions.............. sese e 15.4

Cation/anion difference...... e e 1.32

2506 West Main Street

Farmington, New Mexico 87401

- Tel. (505) 3264737

06/19/91

05/21/91
05/13/91

%



InterMountain Laboratories, Inc.

N
CLIENT:
ID:
SITE:
"LAB NO:
N

%gdalex Resources DATE REPORTED:
57 _

MW-1 DATE RECEIVED:
F6805 ' DATE COLLECTED:

Lab pH (Sele)eecececerconcesecssecess 10.36

Lab conductivity, umhos/cm...ccccc.. 1400
Lab resistivity, ohm-m....cccceeeces 7.15
Total dissolved solids (180), mg/l.. 874
Total dissolved solids (calc), mg/l. 917
Total alkalinity as CaC03, mg/l..... 562
Total hardness as CaC03, mg/l....... 16.5
Sodium absorption ratioc...ccccceccen 37.4
Total ortho-phosphate, mg/l......... <0.02
Fluoride, mg/l...... ceeseseccscena .o 2.17
Sulfide as H2S, mg/l..c.ccececcccccnne <0.1
Total nitrate and nitrite, mg/l..... <0.02
Ammonia, Mg/l..ceeesccccscoscsccccns 1.64
0il and grease (gravimetric), mg/l.. <5.0

mg/1 meq/1l
Bicarbonate as HC03....... 112 1.84
Carbonate as C03..ccccecee 282 9.39
Chloride..ccccecececacnsaes 44.2 1.25
Sulfate..ccccecceccccccces 166 3.46
CalCiUM.coeececoasocccscss 1.84 0.09
Magnesium...cecececceccccs 2.89 0.24
PotassiumMe.coeecccccccoscns 15.5 0.4
Sodium..I..."'......-.... 350 15.2
Major cationS..cccececcccccccsccces 15.9
Major anions.....O...............Q. 15‘9
Cation/anion difference....cccceeee 0.04

2506 W. Main Street

Farmington, New Mexico 87401

08/26/91

08/02/91
07/25/91

3



Inter-Mountain Laboratories, Inc.

2506 W. Main Street
Farmington, New Mexico 87401

CLIE?T: %gdalex Resources DATE REPORTED: 08/26/91
D: 57
SITE: Mw-1 DATE RECEIVED: 08/02/91
LAB NO: F6805 DATE COLLECTED: 07/25/91
Trace metals by AA (dissolved concentration), 0
Analytical Detection
Result: Limit:
Arsenic (AS)eeececcccccces . ND <0.005
Cadmium (Cd).eceeescesocces ND <0.002
Mercury (Hg)eeeeceeoecoooeos ND <0.001
Lead Pb)..'l..'....'..'.l. ND <0l02
Selenium (S€).ececcecensons ND <0.005
Trace metals by ICAP (dissolved concentration), mg/l
’ Analytical Detection
Result: Limit:
Aluminum (Al).ccececcoccccs 0.4 <0.1
Boron (B)eeceececoeecccancane 0.65 <0.01
_ Barium (Ba)..cecececccccnans ND <0.5
Chromium (Cr)...-.......... ND <0002
Copper (CU)eeccecccccccccces 0.01 <0.01
Iron (F@)eeeeeosososncccncan 0.22 <0.05
Manganese (Mn)..ccececeecssee ND <0.02
Molibdenum (MO)eeeeeoenennn ND <0.02
- Nickel (Ni)eoeosoeeeseooccas ND <0.01
Zinc (Zn)ececccccecccces oo 0.01 <0.01

ND - Analyte "not detected" at the stated detection limit.

O

Wanda Orso ,
Water Lab Manager



(Nountain Laboratories, InC.

CLIENT: Andalex Resources DATE REPORTED:
ID: 1220
SITE: S-2 DATE RECEIVED:
LAB NO: F7044 DATE COLLECTED:
Trace metals by AA (dissolved concentration), mg/L
Analytical Detection
Result: Limit:
Arsenic (AS)e.seececsccccssscs ND <0.005
Cadmium (Cd)..coec.. ceescace ND <0.002
Mercury (Hg)eeesoeceecooocoses ND <0.001
Lead (Pb).................. ND <0.02
Selenium (S€)eeceeccccceccsas ND <0.005
Trace metals by ICAP (dissolved concentration), mg/L
Analytical Detection
- Result: Limit:
Aluminum (Al).......l.’.... ND <0.1
Boron (B)eeeeeesss cersconas 0.12 <0.01
Barium (Ba)e.ceeseccoceacccss ND <0.5
Chromium (Cr).ceceeccccccas ND <0.02
Copper (Cu)...........'.'.. ND <0.01
Iron (Fe)eseeoen. sececcssss 0.05 <0.05
Manganese (Mn)..ccceccoacss ND <0.02
Molybdenum (MO).ceecceececces ND <0.02
Nickel (Ni)................ ND <0.01
Zinc (Zn).................' ND <0.01

2506 W. Main Street
Farmington, New Mexico 87401

09/25/91

08/29/91
08/23/91

ND - Analyte "not detected” at the stated detection limit.

Wanga Orso <

Water Lab Manager
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CLIENT:
ID:
SITE:
LAB NO:

Cation/anion difference..cceececees

2506 W. Main Street
Farmington, New Mexico 87401

?ggglex Resources DATE REPORTED: 09/25/91
s-2 DATE RECEIVED: 08/29/91 -~
F7044 DATE COLLECTED: 08/23/91
Lab pH (S'uo)oo-o.o--occ.oo'..o.ao.. 7'40
Lab conductivity, umhos/Cm..ccccesee 1690
Lab reSiStiVity, OhIlP‘m..-........... 5.93
Total dissolved solids (180), mg/L.. 1390
Total dissolved solids (calc), mg/L. 1320
Total alkalinity as CaC03, mg/L..... 290
Total hardness as CaC03, mg/L....... 1030
Sodium absorption ratio.escecececces 0.35
" Total ortho-phosphate, mg/L...ccc... 0.05
Fluoride, mg/Lecececscceccescccccccccs 0.41
Sulfide as H2S, mg/L..ccocce.. cesons 0.12
Total nitrate and nitrite, mg/L..... <0.02
Ammonia, Mg/Leceececcosocccevecsocaaans 0.83
0il and grease (gravimetric), mg/L.. <5.0
mg/L meq/L
Bicarbonate as HCO03....... 354 5.8
Carbonate as C03.......... 0 0
Chloride...ccceeveecccacces 13.8 0.39
Sulfate....cceeeeceencccces 769 16
calcium"..........-...... 211 10.5
Magnesium..ccececcececccccse 121 9.98
PotassSiUMeececceceoecoccccns 5.9 0.15
Sodium.........'.........' 25.8 1.12
Major cations............ ...... e & & @ 21.8
MajOr AniONS..cccecscccaccssscscscs 22.2
0.96 %




Mountain Laboratories, Inc.

CLIENT: Andalex Resources
ID: 1110
SITE: S-4
LAB NO: F7043

Trace metals by AA (dissolved concentration), mg/L

Arsenic (AS)ececcssccccscns
Cadmium (cd)..‘.......'....
Mercury (Hg)eeeceocsceconsne
Lead (Pb)..................
Selenium (S€)eceececccosesns

Trace metals by ICAP (dissolved concentration), mg/L

Aluminum (Al).cceecceccccees
Boron (B)eeececceocecsssoscces
Barium (Ba).'.....O'.....‘.
Chromium (Cr)..‘...........
Copper (CU)ececssccsccccsscs
Iron (F@)eveeesoooeoccocans
Manganese (Mhn)eececeecocceee
Molybdenum (MO).cccececscces
Nickel (Ni).....'....‘....-
ZinC (ZN)eecececccncccccsncs

DATE REPORTED:
DATE RECEIVED:
DATE COLLECTED:
Analytical Detection
Result: Limit:
ND <0.005
ND <0.002
ND <0.001
ND <0.02
ND <0.005
Analytical Detection
Result: Limit:
ND <0.1
0.05 '<0.01
ND <0.5
ND <0.02
ND <0.01
0.08 <0.05
0.02 <0.02
ND <0.02
ND <0.01
0.01 <0.01

2506 W. Main Street
Farmington, New Mexico 87401

09/25/91

08/29/91 ~
08/23/91 '

ND - Analyte "not detected"” at the stated detection limit.

Wanda Orso
Water Lab Manager



1HICUNTANT ALAUWI VWIS Py (1%,

CLIENT:
ID:
SITE:
LAB NO:

??gglex Resources DATE REPORTED:
S-4 DATE RECEIVED:
F7043 _ DATE COLLECTED:
Lab PH (Souo)o.oo.o-.o..o’ooo-..oooo. 7.81
Lab conductivity, umhos/cm...cccccee 271
Lab reSiStiVitY, Ohnk‘m..---......... 36.9
Total dissolved solids (180), mg/L.. 178
Total dissolved solids (calc), mg/L. 148
Total alkalinity as CaC03, mg/L..... 97.9
Total hardness as CaC03, mg/L....... 124
Sodium absorption ratiO..ecscsceccen 0.142
Total ortho-phosphate, mg/L......... 0.03
Fluoride, mg/L.ccccccesccesccsscscse 0.30
Sulfide as H2S, mMg/L.cccecccccccsonnse <0.1
Total nitrate and nitrite, mg/L..... 0.02
Ammonia' mg/L....‘.'..............." 0.91
0il and grease (gravimetric), mg/L.. <5.0
mg/L meq/L
Bicarbonate as HC03....... 120 1.96
Carbonate as C03.....c000¢0 0 0
Chloride.ceceeccccececcccns 4.39 0.12
Sulfate..........-..l..... 34.2 0.71
CalciumMeceeeeececcosconnas 36.9 1.84
MagnesiumM..cccececocesocecsse 7.87 0.65
PotassiUMescccecceccacocce 2.5 0.06
SodiuMecceesceccecascnsesns 3.65 0.16
Major cationS.ccceeccescocsccccenss 2.71
Major anioNS..cceececscccccscsccancse 2.79

Cation/anion difference.cceecececcee 1.53

2506 W. Main Street
Farmington, New Mexico 87401

09/25/91

08/29/91
08/23/91

%




_Mountain Laboratories, Inc.

CLIENT: Andalex Resources
ID: 0842
SITE: Calico SS
LAB NO: F7045

2506 W. Main Street
Farmington, New Mexico 87401

DATE REPORTED: 09/25/91

DATE RECEIVED: 08/29/91
DATE COLLECTED: 08/23/91

Trace metals by AA (dissolved concentration), mg/L

Arsenic (AS)escsccessccccss
Cadmium (Cd)eececeseccosecccs
Mercury (Hg)eecececoooocenns
Lead (Pb)‘.v..l.............
Selenium (S€)ccceccecccscccs

Analytical Detection
Result: Limit:

ND <0.005

ND <0.002

ND - <0.001

ND <0.02

ND <0.005

Trace metals by ICAP (dissolved concentration), mg/L

Aluminum (Al)...........'..
Boron (B)eeceeoocccevsccccnscs
Barium (Ba)eceseceseccccscss
Chromium (Cr)ecececcecscces
Copper (Cu)ecececcoscccccccea
Iron (Fe)eeeeoooooosscancsns
Manganese (Mn).ecccecececcecoss
Molybdenum (MO)eececcoccaas
Nickel (Ni).......'........
Zinc (ZN)eeeeccceccoccncens

Analytical Detection
Result: Limit:
ND <0.1
0.94 <0.01
ND <0.5
ND <0.02
0.01 <0.01
0.08 <0.05
ND <0.02
ND <0.02
ND <0.01
0.01 <0.01

ND - Analyte "not detected" at the stated detection limit.

Wanaa Orso

Water Lab Manager



_.Mountain Laboratories, inc.

2506 W. Main Street
Farmington, New Mexico 87401

CLIENT: Andalex Resources DATE REPORTED: 09/25/91

ID: 0842
SITE: Calico SS DATE RECEIVED: 08/29/91
LAB NO: F7045 DATE COLLECTED: 08/23/91

Lab pH (s.u.)'...‘...'..'....0...". 8'88

Lab conductivity, umhos/cm.......... 1450

Lab resistivity, ohm-m....ccccvcecees 6.9
Total dissolved solids (180), mg/L.. 930
Total dissolved solids (calc), mg/L. 861
Total alkalinity as CaC03, mg/L..... 467
Total hardness as CaC03, mg/L....... 8.85
Sodium absorption ratiO.ececcececess 49
Total ortho-phosphate, mg/L......... 0.03
Fluoride, mg/Lecececceccscascccacscns 1.90
Sulfide as H2S, mg/L.ccccsccccccccss 0.27
Total nitrate and nitrite, mg/L..... <0.02
Amonia, mg/L.OC'.......O.'..O....l' 0.83/

0il and grease (gravimetric), mg/L.. <5.0

: mg/L  meq/L

Bicarbonate as HC03....... 487 7.99
Carbonate as C03.......... 40.8 1.36
Chloride.o..ooo..ooooo-ooo ) 3301 0.93
Sulfate;............O...'. 229 4.77
calcium...."........-.... 2.41 0.12
Magnesium.............'... 0.69 0.06

‘ PotassiuMe.ccececccecseases . 2,03 0.05
sodillm.“.........'....... 314 14.6
Major cationS.ccccecsccccssscscsncs 14.8
Major anioNS.e.cecececscccscascccacns 15

Cation/anion difference....cccee-. . 0.8 %



(Nountain Laboratories, Inc.

CLIENT: Andalex Resources
ID: 0945
SITE: Mw-1
LAB NO: F7042

2506 W. Main Street
Farmington, New Mexico 87401

DATE REPORTED: 09/25/91

DATE RECEIVED: 08/29/91
DATE COLLECTED: 08/23/91

Trace metals by AA (dissolved concentration), mg/L

Arsenic (AS)eeececscecccccas
cadmium (cd)........'......
Mercury (Hg)eeeceeeoeeeeoees
Lead (Pb).".........l..'..
Selenium (S€)ecececccccsoss

Analytical Detection
Result: Limit:

ND <0.005

ND <0.002

ND <0.001

ND <0.02

ND <0.005

Trace metals by ICAP (dissolved concentration), mg/L

Aluminum (Al)..ccceeccecces
Boron ‘(B)ootc.--..oo;ooo.-'
Barium (Ba).......l."....‘
Chromium (Cr)eceecececccecnes
Copper (Cl)ececceccccscccsces
Iron (Fe).......‘......OOOO
Manganese (Mn)...cccceeacee
Molybdenum (MO).cccceececee
Nickel (Ni)...."...‘...'..
Zinc (Zn)..................

Analytical Detection
Result: Limit:
ND <0.1
0.73 <0.01
ND <0.5
ND <0.02
0.02 <0.01
0.59 <0.05
0.12 <0.02
ND <0.02
ND <0.01
0.02 <0.01

ND - Analyte "not detected" at the stated detection limit.

%Z<:>glé§§$§; <:§§Rxa
Wanda Orso

Water Lab Manager



yr-mountoin Laboratories, inc.

CLIENT:
ID:
SITE:
LAB NO:

Andalex Resources DATE REPORTED:

0945
MW-1 DATE RECEIVED:
F7042 DATE COLLECTED:

Lab pPH (SeU.)eveeccceccccccccscsconse 10.41

Lab conductivity, umhos/cm.....ccs.. 1700
Lab rESiStiVitY, Oh.m-m..--.......... 5.88
Total dissolved solids (180), mg/L.. 870
Total dissolved solids (calc), mg/L. 902
Total alkalinity as CaC03, mg/L..... 545
Total hardness as CaC03, mg/Lecccc.. 6.04
Sodium absorption ratiO..cccecesceccas 62.2
Total ortho-phosphate, mg/L..c.ces.o 0.03
Fluoride’ mg/L'..................I.. 1.90
Sulfide as H2S, Mg/L.ccececcecoccccss 0.1
Total nitrate and nitrite, mg/L..... <0.02
Amonia’ mg/Lo-ov--.o.oo.-aooo-i---o 1-88
Oil and grease (gravimetric), mg/L.. <5.0

‘ ‘ mg/L meq/L
Bicarbonate as HC03....... 63.4 1.04
Carbonate as C03...c00cecee 296 9.86
Chloride..cccececececcccaccs 53.4 1.51
Sulfate.iceceeeercccecccnns 153 3.19
Calcium'.......-.‘..l..... 0.48 0.02
Magnesium................. 1.17 0.1
Potassium.’....'........... 15.2 0.39
Sodium...ccovscccoccsss cese 352 15.3
Major cationS.eceeececsscccscscacase 15.8
Major anionS....cccceeccesccscsscccns 15.6
Cation/anion difference....cceeceee 0.63

2506 W. Main Street
Farmington, New Mexico 87401

09/25/91

08/29/91
08/23/91

3



Inter-Mountain Laboratories, Inc.

N
CLIENT: Andalex Resources DATE REPORTED:
ID: 1500
SITE: S-2 DATE RECEIVED:
LAB NO: F7795 DATE COLLECTED:
Trace Metals by AA (Total Concentration), mg/L
Analytical Detection
Result: Limit:
Arsenic (AS).cececccceccsces ND <0.005
Cadmium (Cd).cecoccceccescns ND <0.002
Mercury (Hg)eeeeceeooososans ND <0.002
Lead (Pb)...cieceecoconanns ND <0.02
Selenium (S€)ecececcesocase ND <0.005
Trace Metals by ICAP (Total Concentration), mg/L
Analytical Detection
Result: Limit:
. Aluminum (Al).eeceocscanase 0.1 <0.1
~— BOron (B).cceccsccecccsccccna 0.23 <0.01
Barium (Ba).eececcecscsoaas ND <0.5
Chromium (Cr)eceescccecaces ND <0.02
Copper (Cu)ececesscccnccasnse ND <0.01
Iron (F@)eeeeeeeoeessnnnnns ND <0.05
Manganese (Mn)...cecececese ND <0.02
Molybdenum (MO).:eceeeceacse ND <0.02
Nickel (Ni)eoeeeeeeoeoeaann ND <0.01
2inc (ZNn).cececesccscccccccs 0.02 <0.01

2506 W. Main Street
Farmington, New Mexico 87401

01/16/92

12/23/91
12/17/91

ND - Analyte "not detected" at the stated detection limit.

M
Wanda Orso

Water Lab Supervisor



Inter-Mountain Laboratories, inc.

2506 W. Main Street
Farmington, New Mexico 87401

\‘*s/
CLIENT: ?ggglex Resources DATE REPORTED: 01/16/92
ID:
SITE: S-2 DATE RECEIVED: 12/23/91
LAB NO: F7795 ' DATE COLLECTED: 12/17/91
Lab pPH (S.U.)scccccccccocsccccccscsee - 71.59
Lab Conductivity, umhos/cm @ 25C.... 1610
Lab Resistivity, ohm-m.....cccc0ceee 6.2
Total Dissolved Solids (180C), mg/L. 1360
Total Dissolved Solids (calc), mg/L. 1290
Total Suspended Solids, mg/L........ 52
Settleable Solids, ml/L...cceccecees <0.1
Total Alkalinity as CaC03, mg/L..... 265
Total Hardness as CaC03, mg/L....... 992
Sodium Adsorption RatiOe..cceeeccceese 0.35
Total Ortho-phosphate, mg/L......... <0.02
Fluoride’ mg/Lcco--oooooooo---oo;oo" 0-33
Sulfide as H2S, Mg/Leccerccccccccnss <0.10
Nitrate, mg/Leccecccecccccccacnccnce <0.02
Nitrite' m /L-ooo'ooo-o'oocooaocoooo <0.02
Ammonia, Mg/Lececscccccecscccccacocas 0.05
\-/ 0il and Grease (gravimetric), mg/L.. <5.0
' : ‘mg/L meq/L
Bicarbonate as HC03....... 323 5.3
Carbonate as C03......00.. 0 0
Chloride...veceseceeccsccss 12.9 0.37
Sulfate..........'........ 763 15.9
Calcium.‘.".........'....' 203 10.1
Magnesium...ccceececcecces 118 9.72
PotassiuUMeceeececcscccocans 5.12 0.13
Sodium...CI.O‘..‘..‘...... 25.4 1.10
Major CationS....ceeeeccccccccnccee 21.1
Major AnionsS....<..... cessssccscesss 21.6
Cation/Anion Difference.....cccce.. 1.15 &



Inter-Mountain Laboratories, Inc.

2506 W. Main Street
Farmington, New Mexico 87401

N
CLIENT: ?ggalex Resources DATE REPORTED: 01/16/92
ID: 5
SITE: S-4 DATE RECEIVED: 12/23/91
LAB NO: F7796 ‘ DATE COLLECTED: 12/17/91
Trace Metals by AA (Total Concentration), mg/L
Analytical Detection
. Result: Limit:
Arsenic (AS).sesccecsccscncse ND <0.005
Cadmium (Cd).ceceesccccocas ND <0.002
Mercury (Hg)eeceeeeeceeencasne ND <0.002
Lead (Pb)ecececececcnccncns ND <0.02
Selenium (S€)ececcccccccacs ND <0.005
Trace Metals by ICAP (Total Concentration), mg/L
Analytical Detection
, Result: Limit:
 Aluminum (Al).............. ND <0.1
BOron (B)eeeceoccsceccncosnee 0.12 <0.01
Barium (Ba).;..-ooo‘o..oo'o ND . : <0.5
Chromium (Cr)ecececcecscoscs ND <0.02
Copper (Cu)eeccceacccccccas ND <0.01
Iron (F@).veeeesccoocscones 0.07 <0.05
Manganese (Mn)..ccccececcee .o ND ' <0.02
Moledenum (MO)eeeeeoececone ND <0.02
Nic el (Ni)................ ND . <0.01
Zinc (Zn).l........‘...l.‘. 0.01 <0Q01

ND - Analyte "not detected" at the stated detection limit.

;anga Orso

Water Lab Supervisor




Inter-Mountain Laboratories, Inc.

CLIENT:
ID:
SITE:
LAB NO:

2506 W. Main Street
Farmington, New Mexico 87401

?ggalex Resources DATE REPORTED: 01/16/92

5
S-4 ‘ DATE RECEIVED: 12/23/91
F7796 ' DATE COLLECTED: 12/17/91
Lab pH (SecU.)eeececcecceccens cecesce 7.66
Lab Conductivity, umhos/cm @ 25C.... 278
Lab Resistivity, ohm-m.....ccccccese 36
Total Dissolved Solids (180C), mg/L. 176
Total Dissolved Solids (calc), mg/L. 144
Total Suspended Solids, mg/L........ <1l.0
Settleable Solids, ml/L..ccececcccse <0.1
Total Alkalinity as CaC03, mg/L..... 101
Total Hardness as CaC03, mg/L....... 124
Sodium Adsorption Ratio..ceeecececeae. 0.13
Total Ortho-phosphate, mg/L......... <0.02
Fluoride, mg/L..... cecscscescsnscens 0.25
Sulfide as HZS, mg/L....'......'.... <o.10
Nitrate’ mg/L..'.................... 0.78
Nitrite, m/L...................... <0.02
Ammonia, Mg/L.ceecccvcceccscecaacocs 0.04

- 0il and Grease (gravimetric), mg/L.. <5.0

mg/L meq/L

Bicarbonate as HC03....... 124 2.03
Carbonate as C03...cc000e. 0 0
Chloride.ccceeecececccccess 2.59 0.07
Sulfate...cccc0ccevccccces 28.2 0.59
Calcium....’.........Q‘... 43'5 2.17
MagnesiuUmM..cescececocscccss 3.77 0.31
PotassiuMescesscescccancsse 1.40 0.04
Sodium..'.......O......... 3.30 0.14
Major CatiOnS.cccceescccccccccsns oo 2.66
MajJor AniONS..ccccecececccscccscses 2.74
Cation/Anion Difference.....cccc... 1.50 %



Inter-Mountain Laboratories, Inc.

2506 W. Main Street

E
¥

ington, New Mexico 87401

CLIENT: Andalex Resources DATE REPORTED: 01/16/92

ID: 1230
SITE: MW -1 DATE RECEIVED: 12/23/91

LAB NO: F7794 ‘ DATE COLLECTED: 12/17/91

Trace Metals by AA (Tbtal Concentration), mg/L

Analytical Detection

Result: Limit:
Arsenic (AS).cececcccccsces ND <0.005
Cadmium (Cd)‘.............. ND <o‘002
Mercury (Hg)eecoeeoosocccces ND ' <0.002
Lead (Pb)...cceccenennasncns ND <0.02

Selenlum (Se)....‘......... ND <0.005

Trace Metals by ICAP (Total Concentration), mg/L

Analytical Detection
Result: Limit:
\“/ Aluminum (Al)...ooo-oooo-oo 0-5 <0l1
BOron (B).cecscccsscccscoes 0.67 <0.01
Barium (Ba)..‘.....‘.....‘. ND : <0.5
Chromium (Cr)ecceceecececcces ND <0.02
Copper (Cu)eecececcccccacns ND <0.01
Iron (Fe)eeeeeeessasoconcssnse 0.22 <0.05
Manganese (Mn)..ccecccececscs ND <0.02
Moledenum (MO)eeeeneennens ND <0.02
Nic el (Ni).........."..‘. ND <0001
Zinc (Zn)‘..‘.............. 0.02 <0‘01

ND - Analyte "not detected" at the stated detection limit.

Ma 3) ' ;anga %rso

Lab Director Water Lab Supervisor



Inter-Mountain Laboratories, Inc.

CLIENT:
ID:
SITE:
LAB NO:
N

2506 W. Main Street
Farmington, New Mexico 87401

?ggglex Resources DATE REPORTED: 01/16/92
MW -1 DATE RECEIVED: 12/23/91
F7794 DATE COLLECTED: 12/17/91
Lab pH (s.0¢)cceeen cececsesascossscse 10.76
Lab Conductivity, umhos/cm € 25C.... 1690
Lab Resistivity, ohm-m...cccececocas 5.91
Total Dissolved Solids (180C), mg/L. 870
Total Dissolved Solids (calc), mg/L. 875
Total Suspended Solids, mg/L....... . 18
Settleable Solids, ml/L.cecececcaccen <0.1
Total Alkalinity as CaC03, mg/L..... 536
Total Hardness as CaC03, mg/L....... 8.45
Sodium Adsorption Ratio...... ceseene 50.4
Total Ortho-phosphate, mg/L......... <0.02
Fluoride, mg/Lececeececocacsass ceesnan 1.89
Sulfide as H2S, Mg/L.cccccccccccccns <0.10
Nitrate, mg/Lececcccesescccscscnsns .o <0.02
Nitrite, mg/L........ ceesecccseonas <0.02
Ammonia, mg?L....... ..... cesecsvencs 1.02
0il and Grease (gravimetric), mg/L.. <5.0
mg/L meq/L
Bicarbonate as HC03....... <0.10 <0.01
Carbonate as C03.......... 327 10.9
Chloride.cccecececccccsan .o 50.2 1.42
Sulfate...ccccceeeeeene ‘e 149 3.09
CalCiUmM.:cseoececccoccacns 2.74 0.14
MagnesiuM...coceecoceccsecs 0.39 0.03
PotassiuMe.cccececescesens 14.4 0.37
SodiuM.eceececencacocanans 337 14.7
Major CationS...cceeececccccscoccns 15.2
MaJOr ANiONS.ccececesacsccccancccnans 15.2
Cation/Anion Difference......ceeee. 0.15 %



Inter-Mountain Laboratories, Inc.

N
CLIENT: Andalex Resources DATE REPORTED:
- ID: 1057 .
SITE: Calico Sandstone DATE RECEIVED:
LAB NO: F7793 DATE COLLECTED:
Trace Metals by AA (Total Concentration), mg/L
Analytical Detection
Result: Limit:
Arsenic (AS)ecsccscccscacss ND <0.005
"Cadmium (Cd)ececeeccccecnans ND <0.002
Mercury (Hg)eeceeecoceoocnsnse ND <0.002
Lead (Pb)ececececsoccecnnas ND <0.02
Selenium (S€).eeesccsscccasnse ND <0.005
Trace Metals by ICAP (Total Concentration), mg/L
Analytical Detection
Result: Limit:
\ Aluminum (Al).ceececcaceons 0.2 <0.1
= BOTON (B)eceeesesococconann 0.92 <0.01
Barium (Ba)esecescscscssecsse ND <0.5
Chromium (Cr)eceececcecsecccs ND <0.02
Copper (CU)ecececcesocsoccss ND <0.01
Iron (F€)eeeeeeoososessassss 0.31 <0.05
. Manganese (Mn).....ccceccece.e. 0.03 <0.02
Molybdenum (MO).eceeecececes ND <0.02
Nickel (Ni)........‘..‘.'.. ND <0.01
ZINC (ZN)eevevcncaocnnnanen 0.04 <0.01

2506 W. Main Street
Farmington, New Mexico 87401

01/16/92

012/23/91

12/17/91

ND - Analyte "not detected" at the stated detection limit.

Y
Lab DiYector

Wan%a Orso '

Water Lab Supervisor



Inter-Mountain Laboratories, Inc.

_
CLIENT:
ID:
SITE:
LAB NO:
N

2506 W. Main Street
Farmington, New Mexico 87401

?gg;lex Resources DATE REPORTED: 01/16/92
Calico Sandstone DATE RECEIVED: 12/23/91
F7793 ' DATE COLLECTED: 12/17/91
Lab pH (S.u.)............‘I......... 8.30
Lab Conductivity, umhos/cm @ 25C.... 1310
Lab Resistivity, ohm-m.....ccccceee. 7.66
Total Dissolved Solids (180C), mg/L. 908
Total Dissolved Solids (calc), mg/L. 882
Total Suspended Solids, mg/L........ 190
Settleable Solids, ml/L.ccecececccsess - 4
Total Alkalinity as CaC03, mg/L..... 453
Total Hardness as CaC03, mg/L.ccc... 21.0
Sodium Adsorption Ratio...cceceece.. 31.50
Total Ortho-phosphate, mg/L......... <0.02
Fluoride, Mg/L.cccecscecccsccsocnsos 1.74
Sulfide as H2S, Mg/L.cceccccccesccsns <0.10
Nitrate, mg/Lec.ceccccccscccaccsccas <0.02
Nitrite' m/L.-.op..-..o.oooo'ooooo <0002
Amonia’ mg L...'..'..O..‘.......... 0.26
0il and Grease (gravimetric), mg/L.. <5.0
‘mg/L meq/L
Bicarbonate as HCO03....... 552 9.05
Carbonate as C03.......... 0 0
Chloride....cceeccesccccss 34.2 0.96
SIIlfate................... ’ . 235 4.90
Calcium................... 6.12 0.31
Magnesium.....‘.......O... 1.40 0011
PotasSiuM.ecececcescscccccss 1.34 0.03
Sodium..cececeseaaces ceses 332 14.4
Ma-or cations...................... 14'9
MaJoOr ANiONS..cecoscecscscsces cececen 14.9
Cation/Anion Difference....cccecce. 0.06 %



CHEMTECH

‘ ANALYTICAL LABORATORY
N o] 6100 S. STRATLER
MURRAY, UTAH 84107
PHONE: (801) 262-7299
FAX: (B01) 262 73/8
DATE: 2-28-92
TO: EarthFax Engineering
7324 So. 1300 E. STE 100
Midvale, Utah 84047
SAMPLE ID: Lab #U074123 - Andalex, Brett Spring, 2-05-92
DATE SUBMITTED: 2-10-92
CERTIFICATE OF ANALYSIS
PARAMETER DETECTED
TDS, mg/l 976
Hardness as CaCO3, mg/ 1 569
Bicarbonate as HCO;, mg/1 442
| Carbonate as CO3, mg/1l 12.9
N— ‘Chloride as Cl, mg/l 14.5
Fluoride as F, mg/l 0.506
Ammonia as NH;-N, mg/1 <.2
Nitrate as NOI—N, mg/1 0.044
Nitrite as NO,-N, mg/1 0.005
Phosphate as PO,-P, mg/1 0.033
Sulfate as 80, mg/1 434
Aluminum as Al, mg/l 0.18
Arsenic as As, mg/l ‘ <.05
Barium as Ba, mg/l 0.032
Boron as B, mg/l . 0.102
Calcium as Ca, mg/l! 119
Cadmium as Cd, mg/l <.01
Chromium as Cr, mg/l ' <.01
Copper as Cu, mg/l <.01
Iron as Fe, mg/l 0.483
“

e

//,7 Rex Henderson




CHEMTECH

ANALYTICAL LABORATORY ‘
: 6100 S. STRATLER
N T MURRAY, UTAH 84107
PHONE: (801) 262-7299
FAX: (801} 262-7378
DATE: 2-28-92
TO: EarthFax Engineering
7324 So. 1300 E. STE 100
Midvale, Utah 84047
SAMPLE ID: VLab #U074123 - Andalex, Brett Spring, 2-05-92
DATE SUBMITTED: 2-10-92
CERTIFICATE OF ANALYSIS

PARAMETER . DETECTED

Lead as Pb, mg/l <.01

Magnesium as Mg, mg/1 63.3

Manganese as Mn, mg/l ‘ 0.865
_ Mercury as Hg, mg/1 0.00074

Molybdenum as Mo, mg/l <.01

Nickel as Ni, mg/1l <.01

Potassium as K, mg/l 11.1

Selenium as Se, mg/1 <.005

Sodium as Na, mg/l 103

Zinc as Zn, mg/l | 0.015

Cation, meq/! 15.91

Anion, meq/l 17.12
\v"

,/;;%gzzi/;252:;<:il.—————-

- Rex Henderson




CHEMTECH

ANALYTICAL LABORATORY

6100 S. STRATLER
MURRAY, UTAH 84107
PHONE: {801) 262-7299

FAX: (801) 262-7378

DATE: 2-28-92
TO: EarthFax Engineering
7324 So. 1300 E. STE 100
Midvale, Utah 84047
SAMPLE ID: Lab #U074124 - Andalex, Calico Spring, 2-04-92
DATE SUBMITTED: 2-10-92

CERTIFICATE OF ANALYSIS

PARAMETER DETECTED
TDS, mg/l ' 858
Hardness as Cacoy, mg/1 5.3
Bicarbonate as HCOJ, mg/l 535
Carbonate as CO3, mg/l 36.1
Chloride as Cl, mg/l 32.5
Fluoride as F, mg/l 0.506
Ammonia as NHfN, mg/1 <.2
Nitrate as NO;-N, mg/1 0.072
Nitrite as NO,-N, mg/l 0.006
Phosphate as PO,-P, mg/l 0.096
Sulfate as 50y, mg/1 232
Aluminum as Al,vmg/l <.05
Arsenic as As, mg/l <.05
Barium as Ba, mg/l1l <.01
Boron as B, mg/l 0.275
Calcium as Ca, mg/l 2.05
Cadmium as Cd, mg/1 <.01
Chromium as Cr, mg/l <.01
Copper as Cu, mg/l <,01
Iron as Fe, mg/l 0.200

/Z/zgz/

Rex Henderson



CHEMTECH

o ANALYTICAL LABORATORY
6100 S. STRATLER
MURRAY, UTAH 84107
PHONE: (801) 262-7299
FAX: (801) 262-7378
DATE: 2-28-92
TO: EarthFax Engineering
7324 So. 1300 E. STE 100
Midvale, Utah 84047
SAMPLE ID: Lab #U074124 - Andalex, Calico Spring, 2-04-92
DATE SUBMITTED: 2-10-92
CERTIFICATE OF ANALYSIS )
- PARAMETER " DETECTED
Lead as Pb, mg/! <.,01
Magnesium as Mg, mg/1 0.80
Manganese as Mn, mg/l <.01
N Mercury as Hg, mg/l <.0005
Molybdenum as Mo, mg/l <.01
Nickel as Ni, mg/1 <,01
Potassium as K, mg/l 3.0
Selenium as Se, mg/! <.005
Sodium as Na, mg/l 347
Zinc as Zn, mg/l <.01
Cation, meq/l 15.27
Anion, meq/1l 15.72
N

* Rex Henderson



CHEMTECH

ANALYTICAL LABORATORY

6100 S. STRATLER
MURRAY, UTAH 84107
PHONE: (801) 262-7299

FAX: (801) 262-7378

DATE: 2-28-92 -
TO: EarthFax Engineering ,
7324 So. 1300 E. STE 100
Midvale, Utah 84047
SAMPLE ID: Lab #U074122 - Andalex, Clint Spring, 2-05-92
DATE SUBMITTED: 2-10-92

: CERTIFICATE OF ANALYSIS
PARAMETER DETECTED

TDS, mg/1 514
Hardness as CaCOJ, mg/1 289
Bicarbonate as HCO;, mg/1 » 342
Carbonate as C0O3, mg/l 7.7
Chloride as Cl, mg/! 4.2
Fluoride as F, mg/l 0.254
Ammonia as NH;-N, mg/1 <.2
Nitrate as NO,-N, mg/l 0.115
Nitrite as NO,-N, mg/1 _ 0.006
Phosphate as PO,-P, mg/1 0.036
Sulfate as S0, mg/ 1 174
Aluminum as Al, mg/! . 2.41
Arsenic as As, mg/l , <.05
‘Barium as Ba, mg/l 0.049
Boron as B, mg/! v _ 0.081
Calcium as Ca, mg/l 72
Cadmium as Cd, mg/1 ‘ <.01
Chromium as Cr, mg/l <.01
Copper as Cu, mg/l <.01
Iron as Fe, mg/l 1.72

el

Rex Henderson



572

CHEMTECH

ANALYTICAL LABORATORY

6100 S. STRATLER
MURRAY, UTAH 84107
PHONE: (801) 262-7299

FAX: (801) 262 7378

TO: EarthFax Engineering
7324 So. 1300 E. STE 100
Midvale, Utah 84047

SAMPLE 1ID:

DATE SUBMITTED: 2-10-92

DATE: 2-28-92

Lab #U074122 - Andalex, Clint Spring, 2-05-92

CERTIFICATE OF ANALYSIS

PARAMETER

Lead as Pb, mg/l
Magnesiu@ as Mg, mg/l
Manganese as Mn, mg/l
Mercury as Hg, mg/l1
Molybdenum as Mo, mg/l
Nickel as Ni, mg/1l
Potassium as K, mg/l
Selenium as Se, mg/1
Sodium as Na, mg/l1l
Zinc as Zn, mg/l
Cation, meq/1

Anion, meq/l

DETECTED
<.01
27.8
0.065
0.0050
<.01
<,01
7.0
<.005
67
0.013
9.33
9.60

7(w

Rex Henderson



CHEMTECH

ANALYTICAL LABORATORY
(N— 6100 S. STRATLER
MURRAY, UTAH 84107
PHONE: (801) 262-7299
FAX: (801) 262-7378
DATE: 2-28-92
TO: EarthFax Engineering
7324 So. 1300 E. STE 100
Midvale, Utah 84047
SAMPLE ID: Lab #U074121 - Andalex, Drip Tank Spring, 2-05-92
DATE SUBMITTED: 2-10-92
CERTIFICATE OF ANALYSIS
PARAMETER DETECTED
TDS, mg/1 805
Hardness as CacCo;, mg/1 465
Bicarbonate as HCO;, mg/l 384
| Carbonate as CO3, mg/l 7.7
N Chloride as Cl, mg/l 12.4
Fluoride as F, mg/l . 0.500
Ammonia as NHy-N, mg/ 1 <.2
Nitrate as NOy-N, mg/l 0.068
Nitrite as NO[—N, mg/1 <.005
Phosphate as PO,-P, mg/1 0.020
Sulfate as SO;, mg/l 339
Aluminum as Al, mg/l 2.22
Arsenic as As, mg/l <.05
Barium aé Ba, mg/1 0.048
Boron as B, mg/l 0.067
Calcium as Ca, mg/l 105
Cadmium as Cd, mg/1 <.01
Chromium as Cr, mg/1l <.01
- Copper as Cu, mg/l1l <.01
] Iron as Fe, mg/1 1.88
N

Rex Henderson



CHEMTECH

ANALYTICAL LABORATORY

6100 S. STRATLER
MURRAY, UTAH 84107
PHONE: (801) 262-7299

FAX: (801) 262-7378

DATE: 2-28-92

TO: EarthFax Engineeringb

7324 So. 1300 E. STE 100

Midvale, Utah 84047
SAMPLE ID: Lab #U074121 - Andalex, Drip Tank Spring, 2-05-92
DATE SUBMITTED: 2-10-92

CERTIFICATE OF ANALYSIS

PARAMETER DETECTED
Lead as Pb, mg/l 0.010
Magnesium as Mg, mg/l 50.8
Manganese as Mn, mg/l : 7 0.107
Mercury as Hg, mg/l <.0005
Molybdenum as Mo, mg/l <.01
Nickel as Ni, mg/!l <.01
Potassium as K, mg/! 8.6
Selenium as Se, mg/l -~ <,005
Sodium as Na, mg/l 88
Zinc as Zn, mg/l 0.011
Cation, meq/!l 13.82
Anion; meq/1 . 13.96

//4?/

Rex Henderson




P

CHEMTECH

ANALYTICAL LABORATORY

6100 S. STRATLER
MURRAY, UTAH 84107
PHONE: (801) 262-7299

FAX: (801) 262-7378

TO: EarthFax Engineering
. 7324 So. 1300 E. STE 100
Midvale, Utah 84047

DATE: 2-28-92

SAMPLE ID: Lab #U074119 - Andalex, 14 So. Spring, 2-05-92

DATE SUBMITTED: 2-10-92

CERTIFICATE OF ANALYSIS

PARAMETER
TDS, mg/l
Hardness as CacCo;,, mg/1
Bicarbonate as HCO,, mg/1
Carbonate as CO3, mg/!
Chloride as Cl, mg/1l
Fluoride as F, mg/1l
Ammonia as NH;-N, mg/l
Nitrate as NO;-N, mg/1
Nitrite as NO,-N, mg/t
Phosphate as PO,-P, mg/l
Sulfate as SO,, mg/l
Aluminum as Al, mg/l
Arsenic as As, mg/l

. Barium as Ba, mg/l
Boron as B, mg/l
Calcium as Ca, mg/l
Cadmium as Cd, mg/!
Chromium as Cr, mg/l
Copper as Cu., mg/l

Iron as Fe, mg/l

DETECTED
2,668
136
670
19.3
151
2.67
<,2
0.064
<.005
0.036
1,282
0.25
<.05
0.036
0.667
20.4
<.01
<.01
<.01
0.125

—5

Rex Henderson



CHEMTECH

ANALYTICAL LABORATORY

6100 S. STRATLER
MURRAY, UTAH 84107
PHONE: (801} 262-7299

FAX: (801) 262-7378

DATE: 2-28-92

TO: EarthFax Engineering ]

7324 So. 1300 E. STE 100

Midvale, Utah 84047
SAMPLE ID: Lab #U074119 - Andalex, 14 So. Spring, 2-05-92
DATE SUBMITTED: 2-10-92

CERTIFICATE OF ANALYSIS

PARAMETER DETECTED
Lead as Pb, mg/l <.01
Magnesium as Mg, mg/l 17.5
Manganese as Mn, mg/l <.0t1
Mercury ds Hg, mg/1 <.0005
Molybdenum as Mo, mg/l1l <.01
Nickel as Ni, mg/l <.01
Potassium as K, mg/1 , 6.8
Selenium as Se, mg/l ‘ 0.007
Sodium as Na, mg/l 832
Zinc as Zn, mg/l <.01
Cation, meqg/!l 38.82
Anion, meq/l 42.72

’Z/Z”é”

Rex Henderson



CHEMTECH

ANALYTICAL LABORATORY

6100 S. STRATLER
MURRAY, UTAH 84107
PHONE: (801) 262-7299

FAX: (801) 262-7378

DATE: 2-28-92
TO: EarthFax Engineering
7324 So. 1300 E. STE 100
Midvale, Utah 84047
SAMPLE ID: Lab #U074120 - Andalex, 14 No. Spring, 2-05-92
DATE SUBMITTED: 2-10-92

CERTIFICATE OF ANALYSIS

PARAMETER DETECTED
TDS, mg/l 1,179
Hardness as CaCO,, mg/1 57.1
Bicarbonate as HCOy, mg/l 427
Carbonate as CO3, mg/l 48.9
Chloride as Cl, mg/l \ 60.6
Fluoride as F,‘mg/l 1.79
Ammonia as NHrN, mg/l 0.36
Nitrate as NOI-N, mg/l 0.047
Nitrite as NOT—N, mg/1 <.005
Phosphate as PO,~-P, mg/l 0.019
Sulfate as SO4, mg/1 469
Aluminum as Al, mg/l 0.22
Arsenic as As, mg/l <.05
Barium as Ba, mg/l 0.015
Boron as B, mg/l 0.599
Calcium as Ca, mg/l 11.6
Cadmium as Cd, mg/l1 <.01
Chromium' as Cr, mg/l <.01
Copper as Cu, mg/l <.01

Iron as Fe, mg/!l 0.273

Rex Henderson



CHEMTECH

ANALYTICAL LABORATORY

6100 S. STRATLER
MURRAY, UTAH 84107
PHONE: (801) 262-7299

FAX: (801) 262-7378

DATE: 2-28-92

TO: EarthFax Engineering

7324 So. 1300 E. STE 100

Midvale, Utah 84047
"SAMPLE ID: Lab #U074120 - Andalex, 14 No. Spring, 2-05-92
DATE SUBMITTED: 2-10-92

CERTIFICATE OF ANALYSIS

PARAMETER DETECTED
Lead as Pb, mg/l y <.01
Magnesium as Mg, mg/1 : 7.22
Manganese as Mn, mg/l <.01
Mercury as Hg, mg/1 <.0005
Molybdenum as Mo, mg/l <.01
Nickel as Ni, mg/l <.01
Potassium as K, mg/l : 4.9
Selenium as Se, mg/l <.005
Sodium as Na, mg/l1 428
Zinc as Zn, mg/1 <.01
Cation, meq/!l 19.91
Anion, meqg/1 ‘ 20.20

Zee

Rex Henderson



CHEMTECH

b ANALYTICAL LABORATORY
] RS
PHONE: (801) 262-7299
FAX: (801) 262-7378
DATE: 2-28-92
TO: EarthFax Engineering
7324 So. 1300 E. STE 100
Midvale, Utah 84047
SAMPLE ID: Lab #U074127 - Andalex, John Henry Spring, 2-05-92
DATE SUBMITTED: 2-10-92
, CERTIFICATE OF ANALYSIS
PARAMETER DETECTED
TDS, mg/1 662
Hardness as CacCo,, mg/1 397
Bicarbongte as HCO,, mg/ 1 408
. Carbonate as CO3, mg/l 5.2
N Chloride as Cl, mg/l 11.8
Fluoride as F, mg/1l 0.407
Ammonia as NH;-N, mg/1 <.2
Nitrate as NOrN, mg/1 0.061
Nitrite as NO-N, mg/l <.005
Phosphate as PO,-P, mg/1 0.011
Sulfate as SO;, mg/l 253
Aluminum as Al, mg/l 0.068
Arsenic as As, mg/l <.05
Barium as Ba, mg/l 0.037
Boron as B, mg/! 0.090
Calcium as Ca, mg/l 89
Cadmium as Cd, mg/1l <.01
Chromium as Cr, mg/1 <.01
Copper as Cu, mg/l <.01
R Iron as Fe, mg/l 0.385
\_/

Rex Henderson



CHEMTECH

ANALYTICAL LABORATORY
- 6100 S. STRATLER
— MURRAY, UTAH 84107
PHONE: (801) 262-7299
FAX: (801) 262-7378
DATE: 2-28-92
TO: EarthFax Engineering
7324 So. 1300 E. STE 100
Midvale, Utah 84047
SAMPLE ID: Lab #U074127 - Andalex, John Henry Spring, 2-05-92
DATE SUBMITTED: 2-10-92
. CERTIFICATE OF ANALYSIS
PARAMETER DETECTED
Lead as Pb, mg/! _ - <.01
Magnesium as Mg, mg/l 43.0
Manganese as Mn, mg/l1 0.560
N Mercury as Hg, mg/1 <.0005
Molybdenum as Mo, mg/l <.01
Nickel as Ni, mg/1 0.011
Potassium as K, mg/l1 6.3
Selenium as Se, mg/l : <.005
Sodium as Na, mg/l 81.0
Zinc as Zn, mg/l <.01
Cation, meq/l 11.66
Anioh, meq/! 12.46

Rex Henderson




CHEMTECH

ANALYTICAL LABORATORY

6100 S. STRATLER
MURRAY, UTAH 84107
PHONE: (801) 262-7299

FAX: (801) 262-7378

TO:

SAMPLE ID: Lab #U074126 - Andalex, Tibbett Spring,

EarthFax Engineering
7324 So. 1300 E. STE 100
Midvale, Utah 84047

DATE SUBMITTED: 2-10-92

CERTIFICATE OF ANALYSIS

PARAMETER

TDS, mg/l

Hardness as CacCoy, mg/1
Bicarbonate as HCO,, mg/1
Carbonate as C0O3, mg/l
Chloride as Cl, mg/l
Fluoride as F, mg/l
Ammonia as NHJ—N, mg/1
Nitrate as NO;-N, mg/1
Nitrite as NOT—N, mg/1
Phosphate as PO,-P, mg/1l
Sulfate as S0, mg/1
Aluminum as Al, mg/1l
Arsenic as As, mg/l1l
Barium as Ba, mg/1l
Boron as B, mg/l
Calcium as Ca, mg/1
Cadmium as Cd, mg/1l
Chromium as Cr, mg/l
Copper as Cu, mg/l‘
Iron as Fe, mg/l

DATE:  2-28-92

2-05-92

DETECTED

743
348
417
7.7
10.0
0.513

A N O A O A
(o]
—
w

0.020
0.108

A
(=]
ot

Rex Henderson



CHEMTECH

ANALYTICAL LABORATORY

6100 S. STRATLER
MURRAY, UTAH 84107
PHONE: (801) 262-7299

FAX:(801) 262-7378

DATE: 2-28-92

TO: EarthFax Engineering
7324 So. 1300 E. STE 100
Midvale, Utah 84047

SAMPLE ID: Lab #U074126 - Andalex, Tibbett Spring, 2-05-92

i

DATE SUBMITTED: 2-10-92

CERTIFICATE OF ANALYSIS

PARAMETER DETECTED
Lead as Pb, mg/1! <.01
Magnesium as Mg, mg/l 39.6
Manganese as Mn, mg/1l ; <.01
Mercury as Hg, mg/l <.0005
Molybdenum as Mo, mg/1 <.01
Nickel as Ni, mg/l | <.01
Potassium as K, mg/l 9.8
Selenium as Se, mg/l - <.005
Sodium as Na, mg/l 115
Zinc as Zn, mg/l 0.036
Cation, meq/1 12.20
Anion, megq/l 12.19

Rex Henderson



CHEMTECH

ANALYTICAL LABORATORY

6100 S. STRATLER
MURRAY, UTAH 84107
PHONE: (801) 262-7299

FAX: (801) 262-7378

DATE: 2-28-92
TO: EarthFax Engineering
7324 So. 1300 E. STE 100
Midvale, Utah 84047
SAMPLE 1D: Lab #U074125 - Andalex, S-2, 2-04-92

DATE SUBMITTED: 2-10-92

CERTIFICATE OF ANALYSIS

PARAMETER DETECTED
TDS, mg/l 1,354
Hardness "as CaCO;, mg/1 997
Bicarbonate as HCO,, mg/1 400
Carbonate as CO3, mg/l ) ' 6.4
Chloride as Cl, mg/l 12.7
Fluoride as F, mg/1l 0.639
Ammonia as NHfN, mg/l <.2
Nitrate as NO,-N, mg/l 0.059
Nitrite as NO,-N, mg/1 <.005
Phosphate as PO,-P, mg/1 0.040
Sulfate as 50,, mg/1 686
Aluminum as Al, mg/l - <.05
Arsenic as As, mg/l <.05
Barium as Ba, mg/l 0.010
Boron as B, mg/l ' 0.086
Calcium as Ca, mg/l 199
Cadmium as Cd, mg/! <.01
Chromium as Cr, mg/1l <.01
Copper as Cu, mg/l <.01
Iron as Fe, mg/l 0.060

-

Rex Henderson



CHEMTECH

— ANALYTICAL LABORATORY
o 6100 S. STRATLER
\‘_/ -] MURRAY, UTAH 84107
PHONE: (801) 262-7299
FAX: (801) 262-7378
DATE: 2-28-92
TO: EarthFax Engineering
7324 So. 1300 E. STE 100
Midvale, Utah 84047
SAMPLE ID: Lab #U074125 - Andalex, S-2, 2-04-92
DATE SUBMITTED: 2-10-92
’ CERTIFICATE OF ANALYSIS

PARAMETER DETECTED

Lead as Pb, mg/l » <.01

Magnesium as Mg, mg/l 115

Manganese as Mn, mg/l1 <.01
s Mercury as Hg, mg/l <,.0005

Molybdenum as Mo, mg/l1 <.01

Nickel as Ni, mg/l- <.01

Potassium as K, mg/l 6.2

Selenium as Se, mg/l <.005§

Sodium as Na, mg/l 22.7

Zinc as Zn, mg/1l .0.013

Cation, meq/1 ' 20.54

Anion, meq/l : 21.41

=

T Rex Henderson




CHEMTECH

ANALYTICAL LABORATORY

6100 S. STRATLER
MURRAY, UTAH 84107
PHONE: (801} 262-7299

FAX: (801) 262-7378

DATE: 2-28-92
TO: EarthFax Engineering
7324 So. 1300 E. STE 100
Midvale, Utah 84047
SAMPLE ID: Lab #U074128 - Andalex, S-4, 2-04-92
DATE SUBMITTED: 2-10-92

CERTIFICATE OF ANALYSIS

PARAMETER DETECTED
TDS, mg/l | 158
Hardness as CaCO;, mg/1 135
Bicarbonate as HCO,, mg/1 123
Carbonate as CO03, mg/! 2.3
Chloride as Cl, mg/1 3.4
Fluoride as F, mg/l1l 0.327
Ammonia as NHrN, mg/1 <.2
Nitrate as NOy-N, mg/! 0.882
Nitrite as NOrN, mg/1 <.005
Phosphate as PO,-P, mg/1 <.01
Sulfate as SO,, mg/l 27.1
Aluminum as Al, mg/1 <.05
Arsenic as As, mg/l <.05
Barium as Ba, mg/l 0.147
Boron as B, mg/! / <.05
Calcium as Ca, mg/l 40.6
Cadmium as Cd, mg/l <.01
Chromium as Cr, mg/! <.01
Copper as Cu, mg/l <.01
Iron as Fe, mg/l ‘ 0.033

,4:;;££Ez=§ii:xé”

Rex Henderson
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CHEMTECH

ANALYTICAL LABORATORY
6100 S. STRATLER

S MURRAY, UTAH 84107
PHONE: (801) 262-7299
FAX: (801) 262-7378
DATE: 2-28-92
TO: EarthFax Engineering
7324 So. 1300 E. STE 100
Midvale, Utah 84047
SAMPLE ID: Lab #U074128 - Andalex, S-4, 2-04-92
DATE SUBMITTED: 2-10-92
CERTIFICATE OF ANALYSIS
PARAMETER DETECTED
Lead as Pb, mg/l <.01
Magnesium as Mg, mg/l 7.98
Manganese as Mn, mg/l <.01
" Mercury as Hg., mg/1 <.0005
Molybdenum as Mo, mg/l <.01
Nickel as Ni, mg/l <.01
Potassium as K, mg/l 1.8
Selenium as Se, mg/l <.005
Sodium as Na, mg/l 3.1
Zinc as Zn, mg/1 <.01
Cation, meq/l 2.86
Anion, meq/! 2.75
—

2R

Eéx Henderson




CHEMTECH

ANALYTICAL LABORATORY

6100 S. STRATLER
MURRAY, UTAH 84107
PHONE: (801) 262-7299

FAX: (801) 262-7378

DATE: 2-28-92
TO: EarthFax Engineering
7324 So. 1300 E. STE 100
Midvale, Utah 84047
SAMPLE ID: Lab #U074118 - Andalex, MW-1, 2-05-92
DATE SUBMITTED: 2-10-~92

CERTIFICATE OF ANALYSIS g
PARAMETER DETECTED

TDS, mg/1 ' : 868
Hardness as CacCo,, mg/1 0
) Bicarbonate as HCO;, mg/l 0
Carbonate as C0O3, mg/l1 : 270
~— Chloride as Cl, mg/l 50.4
Fluoride as F, mg/1 2.09
Ammonia as NHJ—N, mg/1 1.84
Nitrate as NOJ~N, mg/1 0.016
Nitrite as NOZ—N, mg/ 1 0.010
Phosphate as PO,-P, mg/1 0.110
Sulfate as 50, mg/1 152
Sulfide as S, mg/l 0.2
Aluminum as Al, mg/l 0.54
Arsenic as As, mg/l <.05
Barium as Ba, mg/l 0.110
Boron as B, mg/l 0.101
Calcium as Ca, mg/l 6.37
Cadmium as Cd, mg/l1 <.01
Chromium as Cr, mg/l <.01
Copper as Cu, mg/l <.01
{ Iron as Fe, mg/1 0.293

7/

Rex Henderson




!  CHEMTECH

ANALYTICAL LABORATORY
N 6100 S. STRATLER
MURRAY, UTAH 84107
PHONE: (801) 262-7299
FAX: (801) 262-7378
DATE: 2-28-92
TO: EarthFax Engineering
7324 So. 1300 E. STE 100
Midvale, Utah 84047
SAMPLE ID: Lab #U074118 - Andalex, MW-1, 2-05-92
DATE SUBMITTED: 2-10-92
CERTIFICATE OF ANALYSIS

PARAMETER DETECTED

Lead as Pb, mg/1l <.01

Magnesium as Mg, mg/l|l 0.21

Manganese as Mn, mg/1 <.01

g Mercury as Hg, mg/| 0.0023

Molybdenum as Mo, mg/l 0.011

Nickel as Ni, mg/1l <.01

Potassium as K, mg/l 21.2

Selenium as Se, mg/l , ] <.005

Sodium as Na, mg/l 304

Zinc as Zn, mg/l 0.015

Oil & Grease, mg/l 0.58

Cation, meq/1 14.21

Anion, meq/1 13.70

Rex Henderson



Inter-Mountain Laboratories, lnc.

N
CLIENT: Andalex Resources DATE REPORTED:
ID: 1618
SITE: Mw-1 DATE RECEIVED:
LAB NO: F8653 DATE COLLECTED:
Trace Metals by AA (Total Concentration), mg/L
Analytical Detection
Result: Limit:
ArsenicC (AS)sescccccccccans ND <0.005
Cadlnium (Cd)oooooc--ooo'o.oo ND <0o002
Mercury (Hg)eeeeeocceocooccs ND <0.001
Lead (Pb).ceccee.... cecces . ND <0.02
Selenium (S€)ecececcccsscas ND <0.005
Trace Metals by ICAP (Total Concentration), mg/L
Analytical Detection
: Result: Limit:
“w Aluminum (Al)..ccececsn ceee 2.0 <0.1
Boron (B)eecoseoocscccccccss 1.36 <0.01
Barium (Ba).'..'...‘...’.‘. ND <0.5
Chromium (Cr)eecececcccccecs ND <0.02
Copper (CU)eececsccsssocnsscos 0.03 <0.01
Iron (Fe).................. 1.97 <0.05
Manganese (MN)e.ceccccoccccee 0.08 <0.02
Molybdenum (MO).cccecececen ND <0.02
Nickel (Ni)...l............ 0.01 <0001
Zinc (zn)‘.......'..'...... 0'09 <0.01

,2506 W. Main Street
Farmington, New Mexico 87401

05/20/92

04/13/92
04/07/92

ND - Analyte "not detected" at the stated detection limit.

;anéa Orso

Water Lab Supervisor



Inter-Mountain Laboratories, Inc.

CLIENT:
ID:
SITE:
LAB NO:

2506 W. Main Street
Farmington, New Mexico 87401

?g?glex Resources DATE REPORTED: 05/20/92
Mw-1 : DATE RECEIVED: 04/13/92
F8653 DATE COLLECTED: 04/07/92
Lab PH (SeUe)ecereccescacsnnnne ceeas 7.55
Lab Conductivity, umhos/cm @ 25C.... 554
Lab Resistivity, ohm-m.....ccccceeee 18.1
Total Dissolved Solids (180C), mg/L. 1290
Total Dissolved Solids (calc), mg/L. 1240
Total Alkalinity as CaC03, mg/L..... 489
Total Hardness as CaC03, mg/L....... 9.65
Sodium Adsorption RatiO.ececeecececeecs 64.3
Total Ortho-phosphate, mg/L..ccc.c... <0.02
Fluoride, Mg/L.cecececcassccacsancas. 3.29
Sulfide as H2S, mg/L.cccccceccccacas <0.10
Nitrate, mg/L.cceeececccecrcseeasses <0.02
Nitrite, mg/L...cccececcas cesesssene <0.02"
Ammonia, Mg/L.cececeecccaccensnncnsns 1.09
Oil and Grease (gravimetric), mg/L.. <5.0

mg/L meq/L
Bicarbonate as HC03....... - 597 9.78
Carbonate as C03.......... 0 0
Chloride..ceescceccccacnas 153 4.30
Sulfate...cceveeececccnnsn 324 6.76
CalciUMeceseceecoscocnnase 2.99 0.15
Magnesiume..ccceeccoccccsnase 0.54 0.04
PotassiuMecceecececcaccans 2.63 0.07
sodium.................". 460 20.0
Major Cations....cccececeececnncones 20.3
Major ANiONS..csccescscscscscs ceecee 20.8
Cation/Anion Difference............ 1.41 %



“Inter-Mountain Laboratories, Inc.

2506 W. Main Street
Farmington, New Mexico 87401

N
CLIENT: Andalex Resources DATE REPORTED: 07/08/92
ID: Calico SS
SITE: 0950 DATE RECEIVED: 06/05/92
LAB NO: F8927 DATE COLLECTED: 05/30/92
Trace Metals by AA (Total Concentration), mg/L
Analytical Detection
) Result: Limit:
ArsenicC (AS)ecccceccocccces ND <0.005
Cadmium (Cd)..... cecesenoces ND <0.002
Mercury (Hg).eeeeeoeaoanaea ND <0.001
Lead (Pb)...... ceecvsacnecs ND <0.02
Selenium (S€)eeeeeeccaaans . - ND <0.005
Trace Metals by ICAP (Total Concentration), mg/L
Analytical Detection
Result: Limit:
_ Aluminum (Al)....cccccecenn 0.2 <0.1
BOron (B)eceeeecsssssassnsns 0.87 <0.01
Barium (Ba).eceeeseceases .o ND <0.5
Chromium (Cr)eceeeecess ceens ND <0.02
Copper (CU).ececeessscecsnsas 0.03 <0.01
Iron (F@)eeeoeeoassennacans 0.67 <0.05
Manganese (MN)e.ceecsceccoscocse 0.04 ' <0.02
Molybdenum (MO).ceeeease oo ND <0.02
Nickel (Ni)..."..’........ 0'01 <0.01
Zinc (Zn).ececccncns cessses 0.04 <0.01

ND - Analyte "not detected" at the stated detection limit.

;anga %ISO

Water Lab Supervisor



Inter-Mountain Laboratories, Inc.

N
CLIENT:
ID:
SITE:
LAB NO:
N

2506 W. Main Street
Farmington, New Mexico 87401

Andalex Resources DATE REPORTED: 07/08/92
Calico SS
0950 DATE RECEIVED: 06/05/92
F8927 DATE COLLECTED: 05/30/92
Lab pH (S.Ue)eeeess sesecesene creesens 8.43
Lab Conductivity, umhos/cm € 25C.... 1400
Lab Resistivity, ohm-m........ cesses 7.15
Total Dissolved Solids (180C), mg/L. 934
Total Dissolved Solids (calc), mg/L. 906
Total Alkalinity as CaC03, mg/L..... 461
Total Hardness as CaC03, mg/L....... 15.5
Sodium Adsorption RatiO..ecececaaaas 38.2
Total Ortho-phosphate, mg/L......... <0.02
Fluoride, mg/L..cccceccceccccacan cen 1.69
Sulfide as H2S, Mg/Lececcceseconcccas <0.10
Nitrate, mg/L...ccieecercsenncnann . 0.09
Nitrite, mg/L.ccccecccecccccccosns .o <0.02
Ammonia, mg/L...... ccescssescssesnas 0.04

mg/L meq/L
Bicarbonate as HC03....... 549 9.00
Carbonate as C03.......... 6.90 0.23
Chloride..ceececeeccesccsces 32.3 0.91
Sulfate.ceeeoceoccccccncee 244 5.08
CalciuMeeeceeococoococannns 4.63 0.23
MagnesiuM..ceceeececeaocses 0.98 0.08
PotassiuMe.ccceccsecaccess 1.41 0.04
SOdiUM.eceeesccccacesscnses 347 15.1
Major CationS..ccececeoscccrocnsces 15.4
MajoOr BNiONS..ccscecssscecsosososes 15.2
Cation/Anion Difference.....ccece.. 0.72 %



Inter-Mountain Laboratories, Inc.

2506 W. Main Street
Farmington, New Mexico 87401

CLIENT: Amzialex Resources DATE REPORTED: 07/08/92
ID: S-
SITE: 1400 DATE RECEIVED: 06/05/92
LAB NO: F8930 DATE COLLECTED: 05/30/92
Lab PH (SeU.e)eceeccccccscsccosssssonas 7.53
Lab Conductivity, umhos/cm @ 25C.... 1570
Lab Resistivity, ohm-m...... cecesecs 6.36
Total Dissolved Solids (180C), mg/L. 1480
Total Dissolved Solids (calc), mg/L. 1280
Total Alkalinity as CaC03, mg/L..... 237
Total Hardness as CaC03, mg/L....... 945
Sodium Adsorption RAE1O. e e seennnenn.s 0.44
Total Ortho-phosphate, mg/L...ccc... 0.10
Fluoride, Mg/Le.cccccececaccaccacaans 0.37
Sulfide as H2S, mg/L.ccceecccesen cees <0.10
Nitrate, mg/L...cccecceenccrennccnns <0.02
Nitrite, mg/L........... ceeesscnsne <0.02
Ammonia, MG/Leeeeeeeeencsacccoccocas 0.23
0il and Grease (IR), mg/L........... 0.59
“ ' mg/L meq/L
Bicarbonate as HCO03....... 289 4.74
Carbonate as C03.......... ' 0 0.
Chloride..cceeeceecocccces 11.5 0.33
Sulfate..cceeeeceencenaces 778 16.2
CalciuMeceeecasscoonocanses 186 9.30
MagnesiumM..cececesccecoece 117 9.60
PotassiUMececececosacocans 9.23 0.24
sodium..............'C.... 31.3 1.36
Major Cations....... ceesessesencoas 20.5
Major ANiONS...ceeecccscoseccsvcsces 21.3
Cation/Anion Difference....cecc.c... 1.85 %



Inter-Mountain Laboratories, Inc.

2506 W. Main Street
Farmington, New Mexico 87401

CLIENT: Angalex Resources DATE REPORTED: 07/08/92
ID: S-

SITE: 1400 DATE RECEIVED: 06/05/92
LAB NO: F8930 DATE COLLECTED: 05/30/92
Trace Metals by AA (Total Concentration), mg/L

Analytical Detection
. Result: Limit:
Arsenic (ASs)...... ceccccsen ND <0.005
Cadmium (Cd).ceecececscss .o ND <0.002
Mercury (Hg)eeeeeeeeeooennn ND <0.001
Lead Pb)..'.........‘..... ND <0.02
Selenium (S€).ccesvseccccens ND <0.005
Trace Metals by ICAP (Total Concentration), mg/L
Analytical Detection
Result: Limit:
‘. Aluminum (Al)...ccecceece. oo ND <0.1
Boron (B)eeeeeceossss coecsane 0.20 <0.01
- Barium (Ba)ececcesococeccaas ND <0.5
Chromium (Cr)..cesceccccsss ND <0.02
Copper (CU)eececscevscssasnse 0.03 <0.01
Iron (F€)eeeeeooooosoae cesee 0.17 <0.05
Manganese (Mn)....ccececeee ND <0.02
Molybdenum (MO).eeoeeceeenn ND <0.02
Nickel (Ni) L R IR N B N N N T B 1 0.02 <o‘01
ZinC (ZN)ccceccccocscsanoans 0.02 <0.01

ND - Analyte "not detected" at the stated detection limit.

Wanga Orso

Water Lab Supervisor



lnter-Mountain Laboratories, Inc.

CLIENT:
ID:
SITE:
LAB NO:

2506 W. Main Street
Farmington, New Mexico 87401

Angalex Resources DATE REPORTED: 07/08/92
S- : '
1300 DATE RECEIVED: 06/05/92
F8928 DATE COLLECTED: 05/30/92
Lab PH (SeU¢)eeceeccccconnns ceeccosen 7.84
Lab Conductivity, umhos/cm @ 25C.... 258
Lab Resistivity, ohm-m.............. 38.8
Total Dissolved Solids (180C), mg/L. 188
Total Dissolved Solids (calc), mg/L. 142
Total Alkalinity as CaC03, mg/L..... 97.0
Total Hardness as CaC03, mg/L. ...... 117
Sodium Adsorption Ratioc......... cece 0.23
Total Ortho-phosphate, mg/L......... <0.02
Fluoride, Mg/L.ceccsscccscscscscscss 0.28
Sulfide as HZS mg/Leeecess cececccen 0.47
Nitrate, mg/L....cccceviieecnnnecnn. 0.12
Nitrite, mg/L........ cecssesacas cee <0.02
Ammonia, MG/L.cececsscsscscccocccnss 0.05
Oil and Grease (IR), mg/L..... ...... <0.25
mg/L meq/L
Bicarbonate as HC03..... .o 118 1.94
Carbonate as C03....cc0c 0 0
Chloride..ccececescescces . 3.55 0.10
Sulfate.ceceeeeccenecoscnes 30.9 0.64
Calcium..... ceecssesssesses 33.7 1.68
Magnesiume..ccceoeccccasse 7.90 0.65
PotasSiuM..cocecococcncacs 1.84 0.05
SodiumM..ceeeenceeacecenans 5.70 0.25
Major Cations...cceccenecene cesesens 2.63
MajJOr ANiONS.cceccecscsccscsossscccas 2.69
Cation/Anion Difference..... ceveone 1.16 3



inter-Mountain Laboratories, Inc.

2506 W. Main Street
Farmington, New Mexico 87401

DATE REPORTED:

CLIENT: Angalex Resources .07/08/92
ID: S-
SITE: 1300 DATE RECEIVED: 06/05/92
LAB NO: F8928 DATE COLLECTED: 05/30/92
Trace Metals by AA (Dissolved Concentration), mg/L
Analytical Detection
Result: Limit:
Arsenic (AS)eceesccecscascs ND <0.005
Cadmium (Cd)...... cecsscocs ND <0.002
Mercury (Hg).ceeeceeeooceooes ND <0.001
Lead (Pb).ccoc.. cescsscsoee . ND <0.02
Selenium (S€).eecscccccacss ND <0.005
Trace Metals by ICAP (Dissolved Concentration), mg/L
Analytical Detection
Result: Limit:
Aluminum (Al)..ceoeoee ceene " ND <0.1
Boron (B)eeececeoesoooscose oo 0.07 <0.01
Barium (Ba).cecececoccccses ND <0.5
Chromium (Cr)..cececes ceeas ND <0.02
Copper (CU)ecesesccececacoss ND <0.01
Iron (Fe)eveeeeaoens csecces ND <0.05
Manganese (Mn)...ececeeacees ND <0.02
Molybdenum (MO).cccoceccecses ND <0.02
Nickel (Ni)..... cesescencns ND <0.01
Zinc (Zn)eeeecesccccscscnse 0.01 <0.01

ND - Analyte "not detected" at the stated detection limit.

;anga Orso

Water Lab Supervisor



inter-Mountain Laboratories, inc.

2506 W. Main Street
Farmington. New Mexico 87401

CLIENT: And?lex Resources DATE REPORTED: 07/16/92
ID: Mw-
SITE: 1231 DATE RECEIVED: 06/29/92
LAB NO: F9082 DATE COLLECTED: 06/20/92
Lab PH (Sele)oesoeoscconesnssvssonse 9.26
Lab Conductivity, umhos/cm € 25C.... 1990
Lab Resistivity, ohm-m....... ceeansen 5.02
Total Dissolved Solids (180C), mg/L. 1240
Total Dissolved Solids (calc), mg/L. 1190
Total Alkalinity as CaC03, mg/L..... 500
Total Hardness as CaC03, mg/L...... . 11.5
Sodium Adsorption Ratio....... ceeces 56.4
Total Ortho-phosphate, mg/L......... <0.02
Fluoride, mg/Licceeececceseccccacaans 3.09
Sulfide as H2S, mMg/L..cccececcacscan <0.1
Nitrate, mg/L..cccceeececcacccacnaas <0.02
Nitrite, mg/L..... teevcesssanssonns <0.02
Ammonia, Mg/L.ccecececcacesaconcanna 0.99
0il and Grease (IR), mMg/L.ccecececcss 4.7
mg/L meq/L
N - Bicarbonate as HCO03....... 609 95.99
Carbonate as C03..... ceens 0 0
Chloride...eeeeecesncnscss 141 3.99
Sulfate...... csscccens coee 303 6.30
Calcium........ cecesccasns 3.74 0.19
Magnesium...... ceccsessans 0.55 0.04
PotassiUMe.eceeeecssaas .o 4.30 0.11
Sodium....... Cecescasassas 441 19.2
Major CationS..eeeeccecscsccees cees 19.5
Major AnionS....sceceese cecsranane . 20.3
Cation/Anion Difference.....cocv... 1.87 %



inter-Mountain Laboratories, Inc.

N
CLIENT: Andalex Resources DATE REPORTED:
ID: MW-1
SITE: 1231 DATE RECEIVED:
LAB NO: F9082 DATE COLLECTED:
Trace Metals by AA (Dissolved Concentration), mg/L
Analytical Detection
Result: Limit:
ArsenicC (AS)eceeccccecacses ND <0.005
Cadmium (Cd).eceeeeeeroccans ND <0.002
Mercury (Hg)eeceeoeooonseoas 'ND <0.001
Lead (Pb)eceveccecncecnnann ND <0.02
Selenium (S€).eeeeeeececanns ND <0.005
Trace Metals by ICAP (Dissolved Concentration), mg/L
Analytical Detection
Result: Limit:
Aluminum (Bl)..ceeeeceecces 0.2 <0.1
Boron (B)eeeoeeseceeosocncas 1.01 <0.01
Barium (Ba)...eeeeevecccons ND <0.5
Chromium (Cr)..ccceeecececcs ND <0.02
N— COPPETr (CU)eveeeveneennenns 0.01 <0.01
Iron (F@)eeeeeenosonancsans 0.23 <0.05
Manganese (Mn)....cceeeceee 0.03 <0.02
Molybdenum (MO)...eceeeeens ND <0.02
Nickel (Ni)eeeeeeeoeooanans 0.06 <0.01
ZinC (ZN)eeececnccncsanacan 0.02 <0.01

2506 W. Main Street
Farmington, New Mexico 87401

07/16/92

06/29/92
06/20/92

ND - Analyte "not detected" at the stated detection limit.

Wanga'Orso

Water Lab Supervis

or



Inter-Mountain Laboratories, inc.

2506 W. Main Street
Farmington, New Mexico 87401

CLIENT: Andalex Resources DATE REPORTED: 07/16/92
ID: Calico SS
SITE: 1321 DATE RECEIVED: 06/29/92
LAB NO: F9083 DATE COLLECTED: 06/20/92
0il and Grease (IR), mg/L.cecevcccss <0.25
;anda Orso
Water Lab Supervisor



Inter-Mountain Laboratories, Inc.

Sample #9082-9083

Pb

TSS

EC

pH/Alk

TH

Ca

K

Na

Cl

S04

TDS

F

NO3/NO2

NH3

0O &G

Metals
As
cd
Hg
Se
Al
B
Ba
Cr
Cu
Fe
Mn
Mo
Ni
Z

Date analyzed

07/06/92
07/03/92
06/29/92
06/29/92
06/29/92
06/29/92
07/07/92
07/02/92
06/29/92

07/07/92

07/07/92
07/08/92
07/14/92

07/08/92

07/08/92
07/07/92
07/07/92
07/08/92
07/08/92
07/08/92
07/06/92
07/14/92

. 07/08/92

07/08/92
07/08/92

2506 W. Main Street

Farmington, New Mexico 87401

Technician

W.

G.
G.
G.

J.
J.
J.

D.

G.
G.
G.

ORSO
GROSS
ELLIOTT
ELLIOTT
ELLIOTT
ELLIOTT
GOATS
GOATS
GOATS

BOHEMIER

BARTLETT
BARTLETT
BARTLETT

BARTLETT

BARTLETT
BARTLETT
BARTLETT
BARTLETT
BARTLETT
BARTLETT
BARTLETT
BARTLETT
BARTLETT
BARTLETT
BARTLETT



Inter-Mountain Laboratories, Inc.

N
CLIENT:
ID:
SITE: .
LAB NO:
\s./'

2506 W. Main Street
Farmington, New Mexico 87401

Angalex Resources DATE REPORTED: 09/11/92
S_
1615 DATE RECEIVED: 08/19/92
9497 DATE COLLECTED: 08/15/92
Lab pPH (SeUe)eececcccccccccccnoce oo 7.46
Lab Conductivity, umhos/cm @ 25C.... 1600
Lab Resistivity, ohm-m.............. 6.23
Total Dissolved Solids (180C), mg/L. 1450
Total Dissolved Solids (calc), mg/L. 1330
Total Suspended Solids, mg/L........ 39
Settleable Solids, ml/Lc.cccecceccces 0.3
Total Alkalinity as CaC03, mg/L..... 265
Total Hardness as CaC03, mg/L.cccc.. 995
Sodium Adsorption Ratio...... cecsoas 0.08
Total Ortho-Phosphate, mg/L.cccscecen 0.05
Fluoride, mg/L.e.ciccececececccccnces 0.32
Nitrate, mg/L..ciececececnecceocnns 0.11
Nitrite, mg/L.c.cecececcccccsss cens <0.02
Ammonia, MG/Leceseeccocacsoccsocs oo 0.12
0il & Grease (IR), MG/L.cceccceccecss 0.3
mg/L meq/L
Bicarbonate as HC03....... 324 5.31
Carbonate as C03.......... <0.10 <0.01
Chloride..ceecesecccccsancs 14.4 0.41
Sulfate..I‘..............I i 775 16.1
CalciuM.ceeececcccaes ceeen 202 10.1
MagnesiumM....ceeceeeeccaaces 119 9.81
PotassiUM.e.cceceesccocacasse 50.4 1.29
sodium ...... *® & 0 & 6 0 0 0 08 s 0 . 5.52 0024
Major CationNS.cececccecssscscscscsces 21.4
Major Anions........ csesensaccccsos 21.9
Cation/Anion Difference...... cecese 0.99 %



Inter-Mountain Laboratories, Inc.

2506 W. Main Street
Farmington, New Mexico 87401

CLIE?g: éngalex Resources DATE REPORTED: 09/11/92
SITE: 1615 DATE RECEIVED: 08/19/92
LAB NO: 9497 DATE COLLECTED: 08/15/92
Trace Metals by AA (Total Concentration), mg/L
Analytical Detection
Result: Limit:
Arsenic (AS)..... cessescacs ND <0.005
Cadmium (Cd)eeeececscocacas ND <0.002
Chromium (Cr)ececeececcccss ND <0.02
Copper (Cu).eeec.. ceccans .o ND <0.01
Iron (F€)eeeeoeeoeesaancncee 0.08 <0.05
Mercury (Hg)....... cesoacse ND <0.001
Manganese (Mn)...cececcccee ND <0.02
Lead (Pb)eeeeeeeeeaceccacans ND <0.01
Selenium (S€).ceeec.. ceecen ND <0.005
Zinc (zn).‘.......'......l. 0.33 ‘<0.01
Trace Metals by ICAP (Total Concentration), mg/L
Analytical Detection
Result: Limit:
Aluminum (Al)..cececcocnnses ND <0.1
Boron (B)eeeceoos ccescssaccs 0.32 <0.01
Barium (Ba)eecoessesse cssese ND <0.5
Molybdenum (Mo)............ ND <0.02
Nickel (Ni)eeeeeeeoosoosons ND <0.01

ND - Analyte "not detected" at the stated detection limit.

;an%a %I'SO

Water Lab Supervisor



Inter-Mountain Laboratories, Inc.

CLIENT:
ID:
SITE:
LAB NO:

2506 W. Main Street
Farmington, New Mexico 87401

Angalex ‘ DATE REPORTED: 08/31/92
S..
1515 DATE RECEIVED: 08/19/92
F9496 DATE COLLECTED: 08/15/92
Lab PH (SeU.)eceecceccccscscnsccnnnna 7.81
Lab Conductivity, umhos/cm € 25C.... 325
Lab Resistivity, ohm-m....ccceeeeene 30.8
Total Dissolved Solids (180C), mg/L. 208 =*
Total Dissolved Solids (calc), mg/L. 210
Total Alkalinity as CaC03, mg/L..... 120
Total Hardness as CaC03, mg/L....... 160
Sodium Adsorption Ratio........ ceeee 0.17
Total Ortho-Phosphate, mg/L...... .o <0.02
Fluoride, mg/L...ccceccces cesens ceoe 0.31
Sulfide as H2S, mg/L..ccceeecceccncss 1.60
Nitrate, mg/L.ceceeccecccccncse ceeene 6.38
Nitrite, mg/L..cccccecccccccces coee <0.02
Ammonia, Mg/L.ce.vecceccecccssons oo 0.11
0il and Grease (IR), Mg/L.cceceesese <0.25
mg/L meq/L
Bicarbonate as HC03...... . 146 2.39
Carbonate as C03.......... <0.10 <0.01
Chloride..cceesscesescenses 5.14 0.15
Sulfate...... seeessssnnnas 46.1 0.96
CalciumM...ecoeeeeecenceacans 39.4 1.97
Magnesium...c.coeeceeeccsss 15.0 1.23
Potassium...ccoveeececcans 27.8 0.71
Sodiume.ceeeeensas eeeessene 4.83 0.21
Major Cations.....eeceeeseee cecccne 4.12
Major AnionS....cecececcceces cesens 3.96
Cation/Anion Difference............ 2.06 %

* Reanalyzed with no significant change.



Inter-Mountain Laboratories, Inc.

2506 W. Main Street
Farmington, New Mexico 87401

CLIENT: Angalex DATE REPORTED: 08/31/92
ID: S-

SITE: 1515 DATE RECEIVED: 08/19/92
LAB NO: F9496 DATE COLLECTED: 08/15/92
Trace Metals by AA (Total Concentration), mg/L-

Analytical Detection
Result: Limit:
Arsenic (AS).cececces cecasee ND <0.005
Cadmium (Cd)eeeceaess cecees ND <0.002
Mercury (Hg)..... ceececcanne ND <0.001
Lead (Pb)..... cssevsssssmes ND <0.02
Selenium (S€).ceceeseccccas ND <0.005
Trace Metals by ICAP (Total Concentration), mg/L
Analytical Detection
Result: Limit:
Aluminum (Al).eceecececscss ND <0.1
Boron (B)...... esieecsccnnss 0.13 <0.01
Barium (Ba)..ceesceeioanses ND <0.5
Chromium (Cr)eceececcscasas ND <0.02
Copper (Cu).eeeeee cessennes 0.13 <0.01
Iron (F@)eeeeeeesssacoconsns 0.08 <0.05
Manganese (MN)e.ccceccocccse ND <0.02
Molybdenum (MO).c.cecececese ND <0.02
Nickel (Ni)iesoscoeeossoess . 0.01 <0.01
ZinC (ZN) e ceevenansosccnns . 0.18 <0.01

ND - Analyte "not detected" at the stated detection limit.

;anSa grso

Water Lab Supervisor



Intei-Mountain Laboratories, Inc.

CLIENT:
ID:
SITE:
LAB NO:

2506 W. Main Street
Farmington, New Mexico 87401

Andalex Resources DATE REPORTED: 09/11/92
Calico SS
0940 DATE RECEIVED: 08/19/92
9494 ) _ DATE COLLECTED: 08/15/92
Lab PH (SeU.)eccecccccccccss cececssene 8.29
Lab Conductivity, umhos/cm @ 25C.... 1410
Lab Resistivity, ohm-m.....ccccev..s 7.12
Total Dissolved Solids (180C), mg/L. 936 **
Total Dissolved Solids (calc), mg/L. 1130
Total Suspended Solids, mg/L........ 66
Settleable Solids, ml/L..ccecceccccs . 0.3
Total Alkalinity as CaC03, mg/L..... 451
Total Hardness as CaC03, mg/L....... 13.1
Sodium Adsorption RatiO..eeceeccecss 0.25
Total Ortho-Phosphate, mg/L........ . <0.02
Fluoride, mg/L...... cecesessscsescan 1.69
Nitrate, mg/Le.ceccececcecccnns ceceess 0.12
Nitrite' mg/L-oo.ooo oooooo ® o v o0 s 00 e <0‘02
Ammonia, Mg/Lecececcccscscocsasccenss 0.12
mg/L meq/L
Bicarbonate as HC03...... . 550 9.02.
Carbonate as C03.......... <0.10 <0.01
Chloride....cvececececnanss 33.9 0.96
Sulfate..ceeececcss ceescns 249 5.19
Calciume.ceecescococacanas 3.83 0.19
Magnesium....eceeoeccccscs 0.87 0.07
PotassiuM.cccceecceoconcns 570 14.6
SodiuMeeeeeescsncosncccocns 2.07 0.09
Major cations.....'..'..........." 14.9
Major ANiONS...cseccccscccscccccces 15.2
Cation/Anion Difference.....ccece..

* Nutrients & Metals arrived unpreserved.
** Sample reanalyzed, no significant change.

0.85 %



inter-Mountain Laboratories, Inc.

CLIENT: Andalex Resources
ID: Calico SS
SITE: 0940
LAB NO: 9494

2506 W. Main Street
Farmington, New Mexico 87401

DATE REPORTED: 09/11/92

DATE RECEIVED:  08/19/92
DATE COLLECTED: 08/15/92

Trace Metals by AA (Total Concentration), mg/L

Analytical

Result:
Arsenic (AS).ccecccssscsses ND
Cadmium (Cd).ececcccocccoss ND
Chromium (Cr)ececsceccncces ND
Copper (Cu)eceeecss cecese .o ND
Iron (Fe)...... cesevevencsse 0.12
Mercury (Hg).eeeeeeen. cecee ND
Manganese (Mn)......... cene ND
Lead Pb)l'..l..........." ND
Selenium (S€)eeceesn cesesne : ND
Zinc (Zn).ccececces cececcces 0.34

Detection
Limit:
<0.005
<0.002
<0.02
<0.01
<0.05
<0.001 -
<0.02
<0.01
<0.005
<0.01

Trace Metals by ICAP (Total Concentration), mg/L

Analytical

Result:
Aluminum (Al)eeeecccceccssee 0.1
Boron (B)ecesseocssosoccces 0.97
Barium (Ba).ceeceoscoacesas . ND
Molybdenum (MO)..ccoceccens ND
Nickel (Ni).eeeeeoeeon ceces ND

Detection
Limit:
<0.1
<0.01
<0.5
<0.02
<0.01

ND - Analyte "not detected" at the stated detection limit.

Wanga Orso

Water Lab Supervisor



Inter-Mountain Laboratories, Inc.

CLIENT:
ID:
SITE:
LAB NO:
N

* Reanalyzed with no significant change.

2506 W. Main Street
Farmington, New Mexico 87401

And:illex DATE REPORTED: 08/31/92
Mw-
1300 : DATE RECEIVED: 08/19/92
F9495 DATE COLLECTED: 08/15/92
Lab pH (S.Us)sceeccccnccconcnnns oo 9.83
Lab Conductivity, umhos/cm @ 25C.... 2050
Lab Resistivity, ohm-m............ 4.87
Total Dissolved Solids (180C), mg/L. 1290 *
Total Dissolved Solids (calc), mg/L. 1570
Total Alkalinity as CaC03, mg/L..... 505
Total Hardness as CaC03, mg/L ....... 10.7
Sodium Adsorption RALiO. coonnnvennns 0.43
Total Ortho-Phosphate, mg/L......... <0.02
Fluoride, mg/L..cceeeececes ceeccvans 2.94
Sulfide as H2S MG/Leeeeceennns cesee 19.2
Nitrate, mg/L...ccoccevecnrennennnn. 0.09
Nitrite, /L......., .......... cens <0.02
Ammonia, Mg/L...cceececccocsonss evese 1.24
0il and Grease (IR), MI/Lececececene 3.4

: mg/L meq/L
Bicarbonate as HCO03....... 277 4.54
Carbonate as C03..ccccvesee 167 5.55
Chloride...ceseccecccscesne 143 4,03
Sulfate...cseeceeccceccscs .o 310 6.46
CalciumMesoeeecacas cececccnea 2.49 0.12
Magnesium....... cecscanans 1.09 0.09
PotassiuMececececccasccnes 804 20.6
SodiuMeeeeeesececoocccccnes 3.22 0.14
Major Cations....cceeeveevceces ceos 20.9
Major ANiONS..scseccsccss csescensas 20.6
Cation/Anion Difference.....cecee.e 0.82 %



inter-Mountain Laboratories, Inc.

2506 W. Main Street
Farmington, New Mexico 87401

N
CLIENT: Andalex ' DATE REPORTED: 08/31/92
ID: Mw-1
SITE: 1300 DATE RECEIVED: 08/19/92
LAB NO: F9495 DATE COLLECTED: 08/15/92
Trace Metals by AA (Total Concentration), mg/L
Analytical Detection
Result: Limit:
"Arsenic (AS)..ceeeecoce. ceseen ND <0.005
Cadmium (Cd)ecececececcocns ND <0.002
Mercury (Hg)....... Ceeseeaee ND <0.001
Lead (Pb)ecececececcccaccans ND <0.02
Selenium (S€)ececccccccccsns 0.006 <0.005
Trace Metals by ICAP (Total Concentration), mg/L
Analytical Detection
Result: Limit:
.. Aluminum (Al)..ccecececccns 1.0 <0.1
BOoron (B)eececeecessocionsnos 0.78 <0.01
Barium (Ba).ccoscecccscccces ND <0.5
Chromium (Cr)eeceeecececcssees ND <0.02
Copper (CU)ececccccconcnens 0.06 <0.01
IrOn (Fe‘)ooo--o..ooooonbnoo 0.83 <0-05
Manganese (Mn)..ccececceces 0.05 <0.02
Molybdenum (MO)..eccceoe coee ND <0.02
Nickel (Ni)eeeeeooooeosonsns 0.01 <0.01
ZinC (ZN)ceccceccssosassons 0.18 <0.01

ND - Analyte "not detected" at the stated detection limit.

;;%ﬁa Or%o ;

Water Lab Supervisor



Inter-Mountain Laboratories, Inc.

e
CLIENT:
ID:
SITE:
LAB NO:
:

2506 W. Main Street
Farmington, New Mexico 87401

Angalex Resources, Inc. DATE REPORTED: 12/23/92
S—
Smoky Mountain DATE RECEIVED: 12/09/92
F1437 : DATE COLLECTED: 12/04/92
Lab PH (SeUc)eceececcccccccnonccnccncs 8.15
Lab Conductivity, umhos/cm € 25C.... 1650
Lab Resistivity, ohm-m.............. 6.07
Total Dissolved Solids (180C), mg/L. 1380
Total Dissolved Solids (calc), mg/L. 1280
Total Suspended Solids, mg/L...... .o 49
Settleable Solids, ml/L..ceccecccsss 0.1
Total Alkalinity as CaC03, mg/L..... 267
Total Hardness as CaC03, mg/L....... 978
Sodium Adsorption Ratic........... .o 0.35
Fluoride, mg/L...cceececcsccsancse .o 0.29
Sulfide as H2S, Mg/L..cececececcocans <1.0
Nitrate, mg/L...ccecececcaccacccnann <0.01
Nitrite, mMg/L.ecececeececoccacns ceoe <0.01
Ammonia, Mg/L.ceeceecesceccecccascnns 0.11
mg/L meq/L
Bicarbonate as HCO03...... . 326 5.34
Carbonate as C03.......... <0.10 <0.01
Chloride....... cestsenaacan 13.6 0.38
Sulfate...cceeeeceneccecns 761 15.8
CalCium.ececesccncecssanns 201 10
MagnesiuM..cecececeeccooesses 116 9.53
PotassiuM..ccceececceces .o 6.28 0.16
SodiUMeeeeeesesecsccccncon 25.4 1.1
Major CationS.ceececeescecccccncnasnse 20.8
Major ANniONS..ccceececcccocscccnnse 21.6
Cation/Anion Difference.....c.c..c.. 1.73 %



inter-Mountain Laboratories, Inc.

2506 W. Main Street
Farmington, New Mexico 87401

CLIENT: gngalex Resources, Inc. DATE REPORTED: 12/23/92
ID: -

SITE: Smoky Mountain DATE RECEIVED: 12/09/92
LAB NO: F1437 DATE COLLECTED: 12/04/92
Trace Metals by AA (Dissolved Concentration), mg/L

Analytical Detection

_ Result: Limit:

ArsenicC (AS)eeeceececcccccas ND <0.005
Barium (Ba)seececessocccacons ND <0.5
Cadmium (Cd)ecececcecscccas ND \ <0.002
Chromium (Cr)ececeecoccenss ND <0.02
Copper (Cu)eceeeccececcnsnas ND <0.01
Iron (Fe)eeceeeeeoeeececonns ND <0.05
Mercury (Hg)e.eeeeeeeeeeoees ND <0.001
Manganese (Mn).cececececececons ND <0.02
Molybdenum (MO).eeeeeeeesns ND <0.02
Nickel (Ni)eeeeeeeeeoeaanas ND <0.01
Lead (Pb)eceeeceeaceneannnn ND <0.02
Selenium (S€).cececercencas ND <0.005
ZinC (ZN)ececccrcccccessccs ND <0.01
Trace Metals by ICAP (Dissolved Concentration), mg/L

Analytical Detection

Result: Limit:
Aluminum (Al).ceeeeeccccass ND <0.1
Boron (B)eeeeceeeeeeeencaces 0.25 <0.01

Trace Metals by ICAP (Total Concentration), mg/L

Analytical Detection
Result: Limit:
Phosphorus (P)eceeccccecess 0.2 <0.1

ND - Analyte "not detected" at the stated detection limit.

@ﬁ&;&m,
Wanda Orso

Water Lab Supervisor



Inter-Mountain Laboratories, Inc.

Project ID:
Sample Matrix:
Preservative:
Condition:

Reference:

Comments:

Smoky Mtn Hydrologic Monitoring

Water
Cool
Intact

TOTAL OIL and GREASE

EPA Method 413.2

Andalex Resources, Inc

Report Date:

Date Sampled:
Date Received:
Date Extracted:
Date Analyzed:

Calico SS
MW-1

S-4

1435

1434

1436

ND

1.91

ND

0.24

0.24

0.24

ND- Analyte not detected at the stated detection limit.

2506 W. Main Street

Farmington, New Mexico 87401

12/21/92
12/04/92

12/07/92

12/17/92
12/18/92

Method 3510 - Separatory Funnel Liquid - Liquid Extraction; Test Methods for _
Evaluating Solid Waste, SW-846, United States Environmental Protection Agency,

September, 1986; Method 413.2, Oil and Grease, Total Recoverable;

Chemical Analysis of Waste Water, United States Environmental Protection

Agency, 1978

v

Review



Inter-Mountain Laboratories, inc.

CLIENT:
ID:
SITE:
LAB NO:

Andalex Resources, Inc. DATE REPORTED:

2506 W. Main Street
Farmington, New Mexico 87401

And 12/23/92
Smoky Mountain DATE RECEIVED: 12/09/92
Fil436 : DATE COLLECTED: 12/04/92
Lab PH (SeUe)ececeveccccscccccassannes 8.22
Lab Conductivity, umhos/cm @ 25C.... 283 )
Lab Resistivity, ohm-m.............. 35.3
Total Dissolved Solids (180C), mg/L. 168
Total Dissolved Solids (calc), mg/L. 154
Total Suspended Solids, mg/L........ 4
Settleable Solids, ml/L....... ceeses <0.1
Total Alkalinity as CaC03, mg/L..... 109
Total Hardness as CaC03, mg/L....... 134
Sodium Adsorption RatiO..ceceosccsss . 0.14
Fluoride, mg/L.cececccccccscas ceseces 0.25
~Sulfide as H2S, Mg/L.ceecccsccccccse <1.0
Nitrate, mg/L.c.cececencnn eeeseacane 0.04
Nitrite, mg/L..ccccciceececccconosces <0.01
Ammonia, MG/Leeceececcsccsscscscansses <0.01
0il and Grease (IR), M/Lecesccscsscs <0.24

mg/L meq/L
Bicarbonate as HCO03....... 133 2.18
Carbonate as C03.......... <0.10 <0.01
Chloride....ccceeeeeeesencs 2.42 0.07
Sulfate...eeeeeeeececennns 31.3 0.65
CalciuMeeeoeseoesasaconcans 43.5 2.17
MagnesiuM...cceeecees cesnen 6.32 0.52
Potassium...... cececcncans 1.6 0.04
SodiuM..ecevceeoccocnanccaas 3.8 0.17
Major CationS..cceeeecccococscscses 2.89
Major AniONS..cescecscscccscncscnas 2.91
Cation/Anion Difference......ccec.. 0.2 %



Inter-Mountain Laboratories, inc.

CLIENT: Angalex Resources, Inc. DATE REPORTED:
ID: S- .

SITE: Smoky Mountain DATE RECEIVED:
LAB NO: F1l436 DATE COLLECTED:
Trace Metals by AA (Dissolved Concentration), mg/L

Analytical Detection
Result: Limit:
Arsenic (AS)ececcecscacsans ND <0.005
Barium (Ba).cccescecsoscoanns ND <0.5
Cadmium (Cd).ceecceccesscsss ND <0.002
Chromium (Cr)..ceceecececcocs ND <0.02
Copper (CU)ececesccacscccna ND <0.01
Iron (Fe€)eveeosenoeasanacns ND <0.05
Mercury (Hg)e.eeeesooooccsns ND <0.001
Manganese (Mn)..ceeceececess ND <0.02
Molybdenum (MO).ceceecacsan ND <0.02
Nickel (Ni)eeeeevooeaeananae ND <0.01
Lead (PD)eeececeenenenacnns ND <0.02
Selenium (S€).cceeecccsanne ND <0.005
Zinc (zn).....’.........‘.. ND <0.01
Trace Metals by ICAP (Dissolved Concentration), mg/L
Analytical Detection
Result: Limit:
Aluminum (Al)..ceeceeeences ND <0.1
Boron (B).‘......I........C OI16 <0'01
Trace Metals by ICAP (Total Concentration), mg/L
Analytical Detection
Result: Limit:
Phosphorus (P)ececececcccees ND <0.1

ND - Analyte "not detected"

2506 W. Main Street

Farmington, New Mexico 87401

12/23/92

12/09/92
12/04/92

at the stated detection limit.

Water Lab Supervisor



Intes-Mountain Laboratories, Inc.

CLIENT:
ID:
SITE:
LAB NO:

2506 W. Main Street
Farmington, New Mexico 87401

Andalex Resources, Inc. DATE REPORTED: 12/23/92
Calico SS
Smoky Mountain DATE RECEIVED: 12/09/92
F1435 DATE COLLECTED: 12/04/92
Lab PH (SeUc)eeeecssoscossssscnnosnss 8.73
Lab Conductivity, umhos/cm @ 25C.... 1390
Lab Resistivity, ohm-m.....ccc00u0.e 7.21
Total Dissolved Solids (180C), mg/L. 906
Total Dissolved Solids (calc), mg/L. 888
Total Suspended Solids, mg/L....... . 80
Settleable Solids, ml/L...ccceeen oo 0.5
Total Alkalinity as CaC03, mg/L..... 453
Total Hardness as CaC03, mg/L....... 8.26
Sodium Adsorption RatiO...ecceceaeces 44.8
Fluoride, mg/L...c.o.. cececenns ceees 1.61
Sulfide as H2S, mg/L.cccove.. cecens . <1.0
Nitrate, mg/L...... Cececctescnsesasan 2.79
Nitrite, mg/L...cccceecceccccceccans <0.01
Ammonia, Mg/L.c.eceeeecececens ceanee . 0.13
0il and Grease (IR), mg/L....cocc.. . <0.24

: mg/L meq/L
Bicarbonate as HC03....... 519 8.5
Carbonate as C03..... ceces 16.8 0.56
Chloride...ceeeecsns cereens 32 0.9
Sulfate...cceeeeen. cecessee 235 4.89
Calciume.cceeeeecocsoncsns 2.67 0.13
Magnesium........ cecssccne 0.39 0.03
Potassium....... ceessscens 1.56 0.04
SodiumM.seeescescannes ceven 345 15
Major Cations...... ceesesccsnasennn 15.2
Major ANiONS..cceececcocsscoscsan ee 14.8
Cation/Anion Difference............ 1.18 %



inter-Mountain Laboratories, Inc.

2506 W. Main Street
Farmington, New Mexico 87401

CLIENT: Andalex Resources, Inc. DATE REPORTED: 12/23/92
ID: Calico SS
SITE: Smoky Mountain DATE RECEIVED: 12/09/92
LAB NO: Fl1435 DATE COLLECTED: 12/04/92
Trace Metals by AA (Dissolved Concentration), mg/L
Analytical Detection
Result: Limit:
Arsenic (AS).cceeecsccccsse ND <0.005
Barium (Ba).cecesescscscsses ND <0.5
Cadmium (Cd)..eeeecceocacas ND <0.002
Chromium (Cr).ceseeccccssscs ND <0.02
Copper (Cl)eeeeecccccccasan ND <0.01
Iron (F@)eceeeeseecccecceanna ND <0.05
Mercury (Hg)eceeeeeooeooans ND <0.001
Manganese (Mn)...ccceeeesss 0.02 <0.02
Molybdenum (MO)..eeeeeeenne ND <0.02
Nickel (Ni)eeeoeoseoeesaans ND <0.01
Lead (Pb)ecececeeecccecennn ND <0.02
Selenium (S€).ceeeeceeancans ND <0.005
2iNC (ZN)eceeeccnccnsncncss 0.09 <0.01
Trace Metals by ICAP (Dissolved Concentration), mg/L
Analytical Detection
Result: Limit:
Aluminum (Al).cceeeoccccces ND <0.1
BOron (B)ecececccoscocccocscs 0.91 <0.01
Trace Metals by ICAP (Total Concentration), mg/L
Analytical Detection
Result: Limit: s
Phosphorus (P)ececececcccces ND <0.1

ND - Analyte "not detected"

at the stated detection limit.

Water Lab Supervisor



Intes-Mountain Laboratories, Inc.

CLIENT:
ID:
SITE:
LAB NO:

2506 W. Main Street
Farmington, New Mexico 87401

And?lex Resources, Inc. - DATE REPORTED: 12/23/92
MW_
Smoky Mountain * DATE RECEIVED: 12/09/92
F1434 - DATE COLLECTED: 12/04/92
Lab PH (SeUe)eereconeccccccccnsccnns 8.96
Lab Conductivity, umhos/cm @ 25C.... 2110
Lab Resistivity, ohm-m.............. 4.74
Total Dissolved Solids (180C), mg/L. 1330
Total Dissolved Solids (calc), mg/L. 1300
Total Alkalinity as CaC03, mg/L..... 482
Total Hardness as CaCO03, mg/L....... 10.8
Sodium Adsorption Ratio.....c.ce.... 48.7
Fluoride, mg/Leececeeceeereeccecacnns 3.49
Sulfide as H2S, mg/L....... eeseeccas <1.0
Nitrate, mg/L............ .......... . 2.30
Nitrite, mg/L....cccceevece. cecsens <0.01
Ammonia, Mg/L..cceeacrecoaccasccaana 1.03
0Oil and Grease (IR), mg/L..... cesnsen 1.91

mg/L meq/L
Bicarbonate as HC03....... 514 8.42
Carbonate as C03....000.0. 36.6 1.22
Chloride....ccceeceescacscs 153 4.33
Sulfate....ceceeeeenccenss 361 7.51
CalciumM.eseoacseeseasoacess 3.03 0.15
Magnesium....... ceseccne . 0.78 0.06
Potassium..... cececcccccan 2.42 0.06
Sodium...... seesesesesnnee - 488 21.2
Major CationS..ceecececacscecacanaa 21.5
Major Anions.......c... cecsesesenne 21.5
Cation/Anion Difference......ec.... 0.06 %



interriountQin LQ0OIGLOrIesS, Inc.

2506 W. Main Street
Farmington, New Mexico 87401

CLIENT: Andalex Resources, Inc.
ID: Mw-1
SITE: Smoky Mountain
LAB NO: Fl434

DATE REPORTED: 12/23/92

DATE RECEIVED: 12/09/92
DATE COLLECTED: 12/04/92

Trace Metals by AA (Dissolved Concentration), mg/L

Analytical Detection

Result: Limite
Arsenic (AS).ceeesescesscces ND <0.005
Barium (Ba)eeeeeesosocecone ND <0.5
Cadmium (Cd).cecececesceens ND <0.002
Chromium (Cr)..ceeeecscaces ND <0.02
Copper (Cl)eececsccocsscnses ND <0.01
Iron (Fe€)eeceeeeeaneacananns ND <0.05
Mercury (Hg)..eeeeosasccess ND <0.001
Manganese (Mn)...ceeececses ND <0.02
Molybdenum (MO).ccceoeoaaan ND <0.02
Nickel (Ni)i.eeeeooeeoanaaas ND <0.01
Lead (Pb).ceeeeececersncnns ND <0.02
Selenium (S€)eeeeecoecscses ND <0.005
ZinC (2N)ececeocssoconsocnas ND <0.01

"~ ‘Trace Metals by ICAP (Dissolved Concentration), mg/L

Analytical Detection

Result: Limit:
Aluminum (Al)..ececceoccocns ND <0.1
Boron (B)..ececessococcasss 0.97 <0.01

Trace Metals by ICAP (Total Concentration), mg/L

Analytical Detection
Result: Limit:
Phosphorus (P)ecevcesocssee ND <0.1

ND - Analyte "not detected" at the stated detection limit.

e
anda Orso
' Water Lab Supervisor




APPENDIX VII-3

BASELINE SURFACE WATER SAMPLES



PEAK FLOW MEASUREMENTS FOR SINGLE STAGE SAMPLERS



SINGLE STAGE SAMPLERS

PEAK FLOW MEASUREMENTS
S$-1 $S-2 $S-3 SS-4 ]
DEPTH | FLOW | DEPTH | FLOW | DEPTH | FLOW | DEPTH | FLOW

(in.) (cfs) (in.) (cfs) (in.) (cfs) (in.) (cfs)
8/16/89 7 13.8 0 0 11 9.0 2 0.02
12/27/89 7 13.8 8 21.6 11 9.0 0 0
7/27/90 3 2.7 28.5 430.0 * - 11 54.5
9/30/90 0 0 0 0 0 0 0 0
2/9/91 0 0 0 0 0 0 0 0
5/13/91 0 0 0 0 0 0 0 0
6/13/91 2 1.2 0 0 6 2.4 1 0
7/25/91 0 0 0 0 0 0 0 0
8/23/91 0 0 0 0 4 0.9 0 0
9/25/91 0 0 0 0 0 0 0 0
12/17/91 0 0 0 0 0 0 0 0
2/7/92 0 0 0 0 0 0 0 0
5/30/92 4 4.8 0 0 8 47 2 0.02
7/11/92 * - * - * - * -
8/15/92 8.5 20.1 * - * - 2 0.02
8/29/92 13 47.0 12 50.4 * - 17 124.6
9/7/92 * - * . * - 0 0
9/18/92 0 0 0 0 0 0 0 0
9/20/92 13 47.0 8 21.6 * - 11 54.5
11/1/92 4.5 6.3 6 11.7 * - 7 21.3

* Water depth measurement not available




l\,__/ e

SINGLE STAGE SAMPLERS
PEAK FLOW MEASUREMENTS

SS-5 K S$S-6 S8-7 SS-8
DEPTH | FLOW | DEPTH | FLOW | DEPTH | FLOW | DEPTH | FLOW
| Gn) (cfs) (in.) (cfs) (in.) (cfs) (in.) (cfs)
8/16/89
12/27/89
7/27/90
© 9/30/90
2/9/91
5/13/91
6/13/91
712591
8/23/91
9/25/91
12/17/91
2/7/92
5/30/92 4 2.9 0 0 8 9.6 * -
- 711/92 0 0 0 | 0 8 9.6 * -
8/15/92 8 16.9 * - * - * -
8/29/92 * - * - * . * -
9/7/92 1 0.05 * - * - * -
9/18/92 0 0 0 0 0 0 * -
9/20/92 12 43.1 * - * - * -
11/1/92 6 7.8 6 17.5 * - * -

* Water depth measurement not available



SINGLE STAGE SAMPLERS
PEAK FLOW MEASUREMENTS

SS-9

P

DEPTH
(in.)

FLOW
(cfs)

DEPTH
(in.)

FLOW
(cfs)

DEPTH
(in.)

FLOW
(cfs)

DEPTH
(in.)

FLOW
(cfs)

8/16/89

12127/89

7/27/90

9/30/90

2/9/91

5/13/91

6/13/91

7/125/91

8/23/91

9/25/91

12/17/91

217192

5/30/92

7/11/92

8/15/92

8/29/92

9/7/92

9/18/92

9/20/92

11/1/92

* Water depth measurement not available

k/'




SURFACE WATER - STREAM SAMPLERS



SURFACE WATER MONITORING DATA
LOCATION: STREAM SAMPLERS

®

SS8-1 S8-2 S8-3 SS4

Parameters Units (A) (A)
Water Level ™ o" " 2"
Flow ft'/s 13.8 0 9.0 0.02
pH (Lab) S.U. 75 7.3 e
pH (Field) S.U. a a e
Conduct. (Field) umhos/cmm @ 25¢ 810 680 e
Conduct. (Lab) umhos/cm @ 25¢ a a e
Total Dissolved Solids mg/1 650 652 (d) e
Total Settleable Solids mg/l >40 >40 e
Total Suspended Solids mg/l 75,380 >90,000 e
Total Hardness as CaCO3 mg/l 581 487 e
Total, Ortho-phosphate mg/l a a e
Fluoride mg/l a a e
Suifide as H2S mg/l a a e
Nitrate mg/l a a e
Nitrite mg/l a a e
Total, Nitrate/Nitrite mg/] a a e
Ammonia mg/l a a e
Oil and Grease mg/l a a e
Bicarbonate as HCO3 mg/l 693 542 e
Carbonate as CO3 mg/l <1.0 <10 e
Chloride mg/l 25.0 40.0 e

Codes:  Laboratory Comments

(A) Commerdial Testing & Engineering e} Not analyzed.

B) Inter-Mountain Laboratories ® Fleld instruments malfunctioned

© Chemtech © Temperature may not be accurate due to sample collection technique.

@) Calculated value.
®© Not enough water could be collected to run laboratory analysis.
Metals analyzed in dissolved form.

Metals analyzed in total form unless otherwise specified.




SURFACE WATER MONITORING DATA (continued)
LOCATION: STREAM SAMPLERS

1989
Sample Date - 8/16/89
SS-1 S8-2 S8-3 SS4
Parameters Units A) (A)
Sulfate mg/l 70 80 e
Calcium mg/l 167.9 135.3 e
Magnesium mg/1 393 36.2 e
Potassium mg/l 16.9 134 e
Sodium mg/ 10.1 173 e
Major Cations meq/l 12.49 10.83 e
Major Anions meq/1 12.83 10.63 e
Arsenic mg/l a a e
Cadmium mg/l <0.002 <0.002 e
Mercury mg/l a a e
Iead mg/l <0.05 <0.05 e
Selenium mg/l a a e
Aluminum mg/l 29 0.5 e
Boron mg/l 0.29 0.5 e
Barium mg/l 0.23 0.1 : e
Chromium mg/l <0.02 <0.02 e
Copper mg/l 0.06 0.02 e
Iron mg/l 10.6 0.58 e
Manganese mg/l 53 29 e
Molybdenum mg/l a a e
Nickel mg/l 0.04 0.04 e
Zinc mg/l 0.21 0.17 e
Codes:  Laboratory Comments
(A) Commercial Testing & Engineering (@ Not analyzed.
B Inter-Mountain Laboratories ®) Field instruments malfunctioned
©) Chemtech © Temperature may not be accurate due to sample collection technique.
@ Calculated value.
© Not enough water could be collected to run laboratory analysis.
® Metals analyzed in dissolved form.

Metals analyzed in total form unless otherwise specified.




SURFACE WATER MONITORING DATA
LOCATION: STREAM SAMPLERS

1989
Sample Date - 12/27/89
SS-1 §S-2 SS-3 SS+4
Parameters Units
Water Level ™ 8" 1" g
Flow ft'/s 13.8 21.6 9.0 -
pH (Lab) S.U. e e e e
pH (Field) S.U. e e e e
Conduct. (Field) umhos/cm @ 2S¢ e e e e
Conduct. (Lab) umhos/cm @ 25¢ e e e e
Total Dissolved Solids mg/1 e e e e
Total Settleable Solids mg/l e e e e
Total Suspended Solids mg/l e e e e
Total Hardness as CaCO3 mg/1 e e e e
Total, Ortho-phosphate mg/1 e e e e
Fluoride mg/l e e e e
Sulfide as H2S mg/l e e e e
Nitrate mg/l e e e e
Nitrite mg/l e e e e
Total, Nitrate/Nitrite mg/l e e e e
Ammonia mg/l e e e e
Oil and Grease mg/l e e e e
Bicarbonate as HCO3 mg/l e e e e
Carbonate as CO3 mg/l e e e e
Chloride mg/l e e e e
Codes:  Laboratory Comments
(A) Commercial Testing & Engineering (2) Not analyzed.
1) Inter-Mountain Laboratories ®) Field instruments malfunctioned
© Chemtech (©) Temperature may not be accurate due to sample collection techmique.
(d  Calculated value.
(®) Not enough water could be collected to run laboratory analysis.
0] Metals analyzed in dissolved form.

Metals analyzed in total form unless otherwise specified.
® Flow depth could not be measured accurately.




SURFACE WATER MONITORING DATA (continued)
LOCATION: STREAM SAMPLERS

1989
Sample Date - 12/27/89
S§-1 S8-2 SS3 SS4
Parameters Units
m
Sulfate mg/l e e e e
Calcium mg/l e e e e
Magnesium mg/l e e e e
Potassium mg/l e e ’ e e
Sodium mg/l e e e e
Major Cations meq/l e e e e
Major Anions meq/l e e e e
Arsenic mg/l e e e e
Cadmium mg/l e e e e
Mercury mg/ e e e e
Lead mg/l e e e e
I Selenium mg/1 e e e e
Aluminum mg/l e e e e
Boron mg/l e e e e
Barium mg/l e e e ¢
Chromium mg/l e ¢ e e
Copper mg/l e e e e
Iron mg/l e e e e
Manganese mg/l e e e e
Molybdenum mg/l e e e e
Nickel mg/l e e e e
Zinc mg/l e e e e
Codes:  Laboratory Comments
(A) Commercial Testing & Engineering (@) Not analyzed.
(B) Inter-Mountain Laboratories (b) Field instruments malfunctioned
O Chemtech (©) Temperature may not be accurate due to sample collection techmigue.
) Calculated value.
(e Not enough water could be collected to run laboratory analysis.
4] Metals analyzed in dissolved form.

Metals analyzed in total form unless otherwise specified.
® Flow depth could not be measured accurately.



SURFACE WATER MONITORING DATA

LOCATION: STREAM SAMPLERS

1990
Sample Date - 7/2790
S§-1 SS-2 $8-3 SS-4
Parameters Units A) A)
Water Level 3" 2" 412" g 11"
Flow ft'/s 2.7 430 - 54.5
pH (Lab) S.U. a e e a
pH (Field) S.U. a e e a
Condhct. (Field) umhos/cm @ 25¢ a e e a
Conduct. (Lab) umhos/cm @ 25¢ a e e a
Total Dissolved Solids mg/l 579 (@) e e a
Total Settleable Solids mg/l a e e a
Total Suspended Solids mg/1 a e e a
Total Hardness as CaCO3 mg/l 427 e e 1356
Total, Ortho-phosphate mg/l a e e a
Fluoride mg/l a e e a
Sulfide as H2S mg/1 a e e a
Nitrate mg/l a e e a
Nitrite mg/l a ¢ e a
Total, Nitrate/Nitrite mg/l a e e a
Ammonia mg/l a e e a
Oil and Grease mg/l a e e a
Bicarbonate as HCO3 mg/l 383 e e 216
Carbonate as CO3 mg/l <1 e e <1
Chloride mg/l 15 e e a
Codes:  Laboratory Comiments
(A) Commercial Testing & Engineering (2) Not analyzed.
(B Inter-Mountain Laboratories O] Field instruments malfunctioned
© Chemtech © Temperature may not be accurate due to sample collection technique.
@ Calculated value.
(© Not enough water could be collected to rum laboratory analysis.
') Metals analyzed in dissolved form.
Metals analyzed in total form unless otherwise specified.
® Flow depth could not be measured accurately.




SURFACE WATER MONITORING DATA (continued)
LOCATION: STREAM SAMPLERS

1990
Sample Date - 7/27/90
S§-1 SS-2 SS-3 SS4
Parameters Units (A) A)
Sulfate mg/l 145.0 e e 290.0 |
Calcium mg/1 135.6 e e 402.5
Magnesium mg/l 215 e e 85.2
Potassium mg/l 8.67 e e 24.96
Sodium mg/l 17.6 e e 439
Major Cations meq/l 9.53 e e 29.65
Major Anions meq/l a e e a
Arsenic mg/l a e e a
Cadmium mg/l a e e a
Mercury mg/l a e e a
Lead mg/l a e e a
Selenium mg/l a ) e e a
Aluminum mg/l a e e a
Boron mg/l a ¢ e a
Barium mg/l a e e a
Chromium mg/l a e e a
Copper mg/1 a e e a
Iron mg/l 3.08 e e a
Manganese mg/l <(.01 e e 0.52
Molybdenum mg/ 7 a e e a
Nickel mg/l a e e a
Zinc mg/l a e e a
Codes:  Laboratory Comments
(A) Commercial Testing & Engineering  (a) Not analyzed.
B Inter-Mountain Laboratories ®) Field instruments malfunctioned
© Chemtech © Temperature may not be accurate due to sample collection technique.
@ Calculated value.
© Not enough water could be collected to run laboratory analysis.
® Metals analyzed in dissolved form.

Metals analyzed in total form unless otherwise specified.
(4] Flow depth could not be measured accurately.



SURFACE WATER MONITORING DATA
LOCATION: STREAM SAMPLERS

1991
Sample Date - /1391
S8-1 SS-2 S8-3 SS4
Parameters Units
e e o e ——— ——— o —
Water Level pAS o 6" 1"
Flow ft'/s 1.2 0 24 0
pH (Lab) S.U. e e e
pH (Field) S.U. e e e
Conduct. (Field) umhos/cm @ 25¢ e e e
Conduct. (Lab) umhos/cm @ 25¢ e e e
Total Dissolved Solids mg/l e e e
Total Settleable Solids mg/l e e e
Total Suspended Solids mg/l e e e
Total Hardness as CaCO3 mg/l e e e
Total, Ortho-phesphate mg/l e e e
Fluoride mg/l e | e e
Sulfide as H2S mg/l e e e
Nitrate mg/l e e e
Nitrite mg/l e ¢ e
Total, Nitrate/Nitrite mg/l e e e
Ammonia mg/l e e e
Oil and Grease mg/l e e e
Bicarbonate as HCO3 mg/1 e e e
Carbonate as CO3 mg/l e e e
Chloride mg/l e e e
Codes:  Laboratory Comments
(A) Commercial Testing & Engineering (a) Not analyzed.
B Inter-Mountain Laboratories ®) Field instruments malfunctioned
© Chemtech © Temperature may not be accurate due to sample collection technique.
C)] Calculated value.
© Not enough water could be collected to run laboratory analysis.
() Metals analyzed in dissolved form.

Metals analyzed in total form unless otherwise specified.



SURFACE WATER MONITORING DATA (continued)
LOCATION: STREAM SAMPLERS

1991
Sample Date - #1391
S8-1 SS-2 SS8-3 SS4
Parameters Units
Sulfate | mg/l e e e
Calcium mg/l e e e
Magnesium mg/l e e e
Potassium mg/l e e e
Sodium mg/1l e e e
Major Cations meq/l e e e
Major Anions meq/1 e e e
Arsenic mg/l e e e
Cadmium mg/l e e e
Mercury mg/l e e e
ILead mg/l e e e
Selenium mg/l e e e
Aluminum mg/l e e e
Boron mg/l e e e
Barium mg/l e e e
. Chromium mg/l e e e
Copper mg/l e e e
Iron mg/l e e e
Manganese mg/l e e e
Molybdenum mg/l e e e
Nickel mg/l e e e
Zinc mg/l e e e
Codes:  Laboratory Comments
(A) Commercial Testing & Engineering (a) Not analyzed.
(B) Inter-Mountain Laboratories (b) Field instruments malfunctioned
) Chemtech () Temperature may not be accurate due to sample collection technique.
(d) Calculated value.
(e) Not enough water could be collected to run laboratory analysis.
(H Metals analyzed in dissolved form.

Metals analyzed in total form unless otherwise specified.



SURFACE WATER MONITORING DATA

LOCATION: STREAM SAMPLERS

1992
Sample Date - 5/30/92
S8-1 S8-2 SS-3 SS4 SS-5
Parameters Units BXf)
Water Level 4" no flow 8" 2" 4"
Flow ft'/s 4.8 0 4.7 0.02 29
pH (Lab) S.U. e e e e 7.59
pH (Field) S.U. e e e e 85
Conduct. (Field) umhos/cm @ 25¢ e e e e 548
Conduct. (Lab) umhos/cm @ 25¢ e e e e 890
Total Dissolved Solids mg/l e e e e 808
Total Settleable Solids mg/l e e e e e
Total Suspended Solids mg/l e e e e e
Total Hardness as CaCO3 mg/l e e e e 449
Total, Ortho-phosphate mg/l e e e e <0.02
Fluoride mg/l e e e e 032
Sulfide as H2S mg/l e e e e e
Nitrate mg/l e e e e e
Nitrite mg/l e e e e e
Total, Nitrate/Nitrite mg/1 e e e e e
Ammonia mg/l e e e e e
Oil and Grease mg/l e e e e e
Bicarbonate as HCO3 mg/l e e e e 211
Carbonate as CO3 mg/l e e e e 0
Chloride mg/l e e e e 204
Codes:  Laboratory Comiments
(A) Commerdial Testing & Engineering (a) Not analyzed.
® Inter-Mountain Laboratories ®) Field instruments malfunctioned
© Chemtech (©) Temperature may not be accurate due to sample collection technique.
(d) Calculated value.
© Not enough water could be collected to run laboratory analysis.
)] Metals analyzed in dissolved form.

Metals analyzed in total form unless otherwise specified.




SURFACE WATER MONITORING DATA (continued)
LOCATION: STREAM SAMPLERS

1992
Sample Date - 53092
Parameters Units SS-1 §8-2 S§-3 SS4 SS-5
(BXDH
Sulfate mg/l e e e e 367
Calcium mg/l e e e e 132
Magnesium mg/l | e e e e 293
Potassium mg/l e e e e 12.9
Sodium mg/l e e e | e 35.7
Major Cations meq/1 e e e e 10.9
Major Anions meq/1 e e e e 11.7
Arsenic mg/l e e e e <0.005
Cadmium ' mg/l e e e e <0.002
Mercury ' mg/l e e e e <0.001
Lead mg/l e e e e <0.02
Selenium mg/l e e e e <0.005
Aluminum : mg/l e e e e <(.1
Boron mg/1 e e e e 0.26
Barium mgfl e e e e <0.5
Chromium mg/l e e e e <(.02
Copper mg/l e e e e 0.01
Iron mg/l e e e e <0.05
Manganese mg/l e e e e <0.02
Molybdenum mg/l e e e e <0.02
Nickel mg/l e e e e <0.01
Zinc mg/l e e e e 0.04
Codes:  Laboratory Comments
(A) Commercial Testing & Engineering (@ Not analyzed.
(B) Inter-Mountain Laboratories ® Field instruments malfunctioned
© Chemtech © Temperature may not be accurate due to sample collection technique.
@ Calculated value.
© Not enough water could be collected to run laboratory analysis.
) Metals analyzed in dissolved form.

Metals analyzed in total form unless otherwise specified.



SURFACE WATER MONITORING DATA
LOCATION: STREAM SAMPLERS

1992
Sample Date - 5/30/92
SS-6 S8-7 SS-8 SS-9
Parameters Units
Water Level o 8" g g
Flow ft'/s 0 9.6 - -
pH (Lab) S.U. e
pH (Field) S.U. e
Conduct. (Field) umhos/cm @ 25¢ e
Conduct. (Lab) umhos/cm @ 25¢ e
Total Dissolved Solids mg/l e
Total Settleable Solids mg/l e
Total Suspended Solids mg/1 e
Total Hardness as CaCO3 mg/l e
Total, Ortho-phosphate mg/l e
Fluoride mg/l ' e
Sulfide as H2S mg/l e
Nitrate mg/l e
Nitrite mg/l e
Total, Nitrate/Nitrite mg/1 e
Ammonia mg/l e
Qil and Grease mg/l e
Bicarbonate as HCO3 mg/l e
Carbonate as CO3 mg/l e
Chloride mg/l e
Codes:  Laboratory Comments
A) Commercial Testing & Engineering (® Not analyzed.
(B Inter-Mountain Laboratories ®) Field instruments malfunctioned
(o} Chentech © Temperature may not be accurate due to sample collection technique.
) Calculated value.
(® Not enough water could be collected to run lsboratory analysis.
® Metals analyzed in dissolved form.

Metals analyzed in total form unless otherwise specified.
@ Flow depth could not be measured accurately.




SURFACE WATER MONITORING DATA (continued)
LOCATION: STREAM SAMPLERS

1992
Sample Date - 53092
SS-6 §8-7 SS-8 SS9
Parameters Units
Suifate mg/l e
Calcium mg/] e
Magnesium mg/1 e
Potassium mg/ : e
Sodium mgll e
Major Cations meq/l e
Major Anions megq/1 k e
Arsenic mg/ e
Cadmium mg/l e
Mercury mg/1 e
Lead mg/l e
Selenium mg/l e
Aluminum mg/1 e
Boron mg/l e
Barium mg/l e
Chromium mg/l e
Copper mg/l e
Iron mg/l e
Manganese mg/l e
Molybdenum mg/l e
Nickel mg/ e
Zinc mg/1 e
Codes:  Laboratory Comments
(A) Commercial Testing & Engineering (a) Not analyzed.
(B Inter-Mountain Laboratories {b) Field instruments malfunctioned
© Chemtech © Temperature may not be accurate due to sample collection technique.
() Calculated value.
(© Not enough water could be collected to run laboratory analysis.
') Metals analyzed in dissolved form.

Metals analyzed in total form unless otherwise specified.
® Flow depth could not be measured accurately.




SURFACE WATER MONITORING DATA

LOCATION: STREAM SAMPLERS

1992
Sample Date - 7/11/92
101 102 S8-8 SS-9 ]
Parameters Units B ® ®) (B) (B)
Water Level
Flow ft'/s - - - - -
pH (Lab) S.U. 7.13 6.65 735 7.68 7.54
pH (Field) S.U. 82 7.9 8.1 7.6 8.1
Conduct. (Field) umhos/cm @ 25¢ 867 562 585 955 809
Conduct. (Lab) umhos/cm @ 25¢ 1090 549 655 1050 946
Total Dissolved Solids mg/l 826 426 490 832 684
Total Settleable Solids min 500 2 660 n 500
Total Suspended Solids mg/l 49,200 252 41,700 13,100 38,000
Total Hardness as CaCO3 mg/l 201 210 139 311 162
Total, Ortho-phosphate mg/l <(.02 <0.02 <0.02 <0.02 <0.02
Fluoride mg/l 0.47 0.47 0.47 0.47 0.53
Sulfide as H2S mg/l a a a a a
Nitrate mg/l 77 3.78 0.93 1.52 0.87
Nitrite mg/ 09 0.15 0.11 <0.02 0.10
Total, Nitrate/Nitrite mg/l a a a a a
Ammonia mg/l 0.03 0.24 0.67 0.0t 1.41
Oil ahd Grease mg/l a a a a a
Bicarbonate as HCO3 mg/l 237 75 178 176 243
Carbonate as CO3 mg/l <0.10 <0.10 <0.10 <(0.10 <0.10
Chloride mg/l 17.1 17.5 10.3 39.1 14.9
Codes:  Laboratory Comments
(A) Commercial Testing & Engineering ) Not analyzed.
(B) Inter-Mountain Laboratories ®) Field instruments malfunctioned
© Chemtech © Temperature may not be accurate due to sample collection technique.
C)) Calculated value.
(® Not enough water could be collected to run laboratory analysis.
® Metals analyzed in dissolved form.

Metals analyzed in total form unless otherwise specified.
® Flow depth could not be measured accurately.



SURFACE WATER MONITORING DATA (continued)
LOCATION: STREAM SAMPLERS

1992
Sample Date - 771192
101 102 103 SS-8 SS9
Parameters Units B) (B) ®B) (B) (B)
Sulfate mg/l 360 186 172 382 283
Calcium mg/l 57 60.9 414 9.7 46.5
Magnesium mg/l 14.3 14.1 8.6 18.0 11.1
Potassium mg/l 6.65 11.3 6.65 10.6 5.87
Sodium mg/l 178 35.2 89.2 117 154
Major Cations meq/l 11.9 6.02 6.82 11.6 10.1
Major Anions meq/l 119 5.87 6.86 12 10.4
Arsenic mg/l 0.027 <0.005 <0.005 0.009 0.009
Cadmium mg/l 0.004 <(.002 0.004 0.003 <(.002
Mercury mg/l <0.001 <0.001 <0.001 <0.001 <0.001
Lead mg/l <(.02 <0.02 0.04 0.07 0.04
Selenium mg/l 0.005 <0.005 0.009 <0.005 <0.005
Aluminum mg/l 222 1.6 52.7 6.9 4.2
Boron mg/l 0.44 0.26 0.35 0.41 0.39
Barium mg/l 1.9 <0.5 24 0.7 0.9
Chromium mg/l <(0.02 0.14 <0.02 0.15 0.03
Copper mg/l 0.07 0.02 0.06 0.84 0.02
Iron mg/l 19.2 14.3 385 3.94 3.56
Manganese mg/l 358 0.34 455 1.10 1.15
Molybdenum mg/l <0.02 <0.02 <0.02 <0.02 <0.02
Nickel mg/l 0.14 0.04 0.14 0.09 0.06
Zinc mg/ 0.09 <0.01 0.10 0.03 <0.01
Codes:  Laboratory Comments
(A) Commercial Testing & Engineering (a) Not analyzed.
(B) Inter-Mountain Laboratories ®) Field instruments malfunctioned
© Chemtech © Temperature may not be accurate due to sample collection technique.
@ Calculated value. ‘
(© Not enough water could be collected to run laboratory analysis.
® Metals analyzed in dissolved form.

®

Metals analyzed in total form unless otherwise specified.

Flow depth could not be measured accurately.




SURFACE WATER MONITORING DATA
LOCATION: STREAM SAMPLER

'1

Sample Date - 7/1192

S§-1 S§-2 SS-3 SS4 SS-5
Parameters Units
“
Water Level * * * * o
Flow ft'/s - - - - -
pH (Lab) S.U. e e e
pH (Field) ’ S.U. e e e
Conduct. (Field) umhos/cm @ 25¢ e e e
Conduct. (Lab) umhos/cm @ 25¢ e e e
Total Dissolved Solids mg/1 e e e
Total Settleable Solids mg/l e e e
Total Suspended Solids mg/ e e e
Total Hardness asACaCO3 mg/l e e e
Total, Ortho-phosphate mg/l e e e
Fluoride mg/1 e e e
Sulfide as H2S - mg/l e e e
Nitrate mg/l e e e
Nitrite mg/1 e e e
Total, Nitrate/Nitrite mg/l e e e
Ammonia mg/l e e e
Oil and Grease mg/l e e e
Bicarbonate as HCO3 mg/l e e e
Carbonate as CO3 mg/l e e e
Chloride mg/l e e e
Codes:  Laboratory Comﬁlents
(A) Commercial Testing & Engineering (a) Not analyzed.
B Inter-Viountain Laboratories ) Field instruments malfunctioned
© Chemtech © Temperature may not be accurate due to sample collection technique.
C)] Calculated value.
(e Not enough water could be collected to run laboratory analysis.
0 Metals analyzed in dissolved form.

Metals analyzed in total form unless otherwise specified.



SURFACE WATER MONITORING DATA (continued)
LOCATION: STREAM SAMPLER

Sample Date - 7/11/92
S§8-1 S8-2 $S-3 SS4 S8-5
Parameters Units
Sulfate mg/l e e e l
Calcium mg/l e e e
Magnesium mg/l e e e
Potassium mg/l e e e
Sodium mg/l e e e
Major Cations meq/l e e e
Major Anions meg/l e e e
Arsenic mg/l e e e
Cadmium mg/l e e e
Mercury mg/l e e e
Lead mg/1 e e e
Selenium mg/l e e e
Aluminum mg/l e » e e
Boron mg/l e e e
Barium mg/l e e e
Chromium mg/l e e e
Copper mg/l e e e
Iron mg/l e e e
Manganese mg/l e e e
Molybdenum mg/l e e e
Nickel mg/ e e e
Zinc mg/l e ' e .
Codes:  Laboratory Comments
(A) Commercial Testing & Engineering (» Not analyzed.
B Inter-Mountain Laboratories o) Field instruments malfunctioned
©) Chemtech () Temperature may not be accurate due to sample collection technique.
@ Calculated value.
© Not enough water could be collected to run laboratory analysis.
0] Metals analyzed in dissolved form.

Metals analyzed in total form unless otherwise specified.



SURFACE WATER MONITORING DATA
LOCATION: STREAM SAMPLER

Sample Date - 7/11/92
SS-6 SS-7
Parameters Units
Water Level 0" 8"
Flow ft'/s - 9.6
pH (Lab) S.U. e
pH (Field) S.U. e
Conduct. (Field) umhos/cm @ 25¢ e
Conduct. (Lab) umhos/cm @ 25¢ e
Total Dissolved Solids mg/l e
Total Settleable Solids mg/1 e
Total Suspended Solids mg/l e
Total Hardness as CaCO3 mg/l e
Total, Ortho-phosphate mg/l e
Fluoride mg/l e
Sulfide as H2S mg/1 e
Nitrate mg/l e
Nitrite mg/l e
Total, Nitrate/Nitrite mg/l e
Ammonia mg/l e
Oil and Grease mg/l e
Bicarbonate as HCO3 mg/l e
Carbonate as CO3 mg/l e
Chloride mg/ e
Codes:  Laboratory ‘ Comments
(A) Commercial Testing & Engineering (») Not analyzed.
® Inter-Mountain Laboratories o) Field instruments malfunctioned
©) Chemtech ©) Temperature may not be accurate due to sample collection technique.
) Calculated value.
© Not enough water could be collected to run laboratory analysis.
0) Metals analyzed in dissolved form.

Metals analyzed in total form unless otherwise specified.




SURFACE WATER MONITORING DATA (continued) -
LOCATION: STREAM SAMPLER

Sample Date - 7/1192
SS-6 SS-7
Parameters Units
Sulfate mg/l e
Calcium mg/l e
Magnesium mg/1 e
Potassium mg/l ‘ e
Sodium mg/l e
Major Cations meq/l e
Major Anions megq/l e
Arsenic mg/l e
Cadmium mg/l e
Mercury mg/l e
Lead mg/l e
Selenium mg/l e
Aluminum mg/l e
Boron mg/1 e
Barium mg/l e
Chromium mg/l e
“ Copper mg/l e
Iron ‘ mg/l e
Manganese mg/l e
Molybdenum mg/l e
Nickel mg/l e
Zinc mg/ e |
Codes:  Laboratory Comments
A Commercial Testing & Engineering ) Not analyzed.
B) Inter-Mountain Laboratories M) Field instruments malfunctioned
©) Chemtech (© Temperature may not be accurate due to sample collection technique.
(d) Calculated value.
(e) Not enough water could be collected to run laboratory analysis.
® Metals analyzed in dissolved form.

Metals analyzed in total form unless otherwise specified.



SURFACE WATER MONITORING DATA

LOCATION: STREAM SAMPLER

Sampie Date - 8/1592
S§-1 S§-2 SS-6 104 105
Parameters Units ®B) (B) B) B) B)
Water Level 8.5" g g g g
Flow ft'/s 20.1 - - - -
pH (Lab) S.U. 7.53 7.8 7.67 75 7.29
pH (Field) S.U. a a a a a
Conduct. (Field) umhos/cm @ 25¢ a a a a a
Conduct. (Lab) umhos/cm @ 2S¢ 510 1,340 1,420 1,120 1,740
Total Dissolved Solids mg/l 358 1,420 1,240 976 1,560
Total Settleable Solids mg/l 16 208 53 270 <0.10
Total Suspended Solids mg/l 2,960 90,000 9,750 22,800 24
Total Hardness as CaCO3 mg/l 243 797 604 374 738
Total, Ortho-phosphate mg/l 0.07 e <0.02 <0.02 <(.02
Flueride mg/l 0.31 0.47 0.51 0.56 0.79
Sulfide as H2S mg/l a a a a a
Nitrate mg/l 2.64 211 0.16 12.47 28.05
Nitrite mg/l <(0.02 <0.02 0.76 0.24 0.10
Total, Nitrate/Nitrite mg/l a a a a a
Ammonia mg/l 6.33 0.35 1.17 0.42 0.23
Oil and Grease mg/l e e e e e
Bicarbonate as HCO3 mg/l 267 231 115 m 67.7
Carbonate as CO3 mg/l <0.10 <(0.10 <0.10 <0.10 <0.10
Chloride mg/l 11.9 20 293 26.7 26.2
Codes:  Laboratory Comments
(A) Commercial Testing & Engineering (3 Not analyzed.
®) Inter-Mountain Laboratories ® Field instruments malfunctioned
© Chemtech © Temperature may not be accurate due to sample collection technique.
) Calculated value.
®© Not enough water could be collected to run laboratory analysis.
0] Metals analyzed in dissolved form.

Metals analyzed in total form unless otherwise specified.
® Flow depth could not be measured accurately.



SURFACE WATER MONITORING DATA (continued)
LOCATION: STREAM SAMPLER

S?p;b Date - 8/1592
S§-1 SS-2 1 SS-6 104 105
Parameters Units B) (B) ®B) ®) ®)
Sulfate mg/l 428 687 722 488 848
Calcium mg/l 71.9 214 157 112 228
Magnesium mg/l 155 63.9 51.8 22.7 414
Potassium . mgn 7.98 120 182 133 229
Sodium mg/l 179 133 11.7 124 115
Major Cations meq/l 584 19.6 17.2 13.2 211
Major Anions meq/l 5.79 18.8 17.8 13.7 218
Arsenic mg/l <0.005 0.006 <0.005 0.006 <0.005
Cadmium mg/ <(.002 <(.002 <0.002 <0.002 <0.002
Mercury mg/1 <0.001 <(.001 <(.001 <ﬂ.001 <0.001
Lead mg/l <(.02 <0.01 0.02 <(.01 <0.01
Selenium mg/l <0.005 <0.005 <0.005 0.013 0.053
Aluminum mg/l 0.2 6.1 0.9 64 0.1
Boron ' mg/ 0.25 0.23 0.40 032 033
Barium - mgl <).5 <0.5 <05 <05 <).5
Chromium mg/l <0.02 <(.02 <(.02 <{.02 <0.02
Copper mg/l 0.10 0.06 0.02 0.04 0.02
Iron mgl 0.16 5.36 0.88 3.88 0.11
Manganese mg/l <(.02 0.14 0.02 0.40 <0.02
Molybdenum mg/l <0).02 <(0.02 <(0.02 <0.02 <0.02
Nickel mg/l <0.01 0.01 0.01 0.01 <0.01
Zinc mg/l 0.08 0.15 0.36 0.31 0.30
Codes:  Laboratory ' Comments
A) Commercial Testing & Engineering () Not analyzed.
®) Inter-Mountain Laboratories - ®) Field instruments malfunctioned
© Chemtech © Temperature may not be accurate due to sample collection techmique.
@ Calculated value.
© Not enough water could be collected to run laboratory analysis.
® Metals analyzed in dissolved form.

Metals analyzed in total form unless otherwise specified.
® Flow depth could not be measured accurately.



SURFACE WATER MONITORING DATA
LOCATION: STREAM SAMPLER

Sample Date: 08/2992

Water Level g g
Flow ft'/s - -
pH (Lab) sS.U. 8.11 7.64
pH (Field) S.U. a a
Conduct. (Field) umhos/cm @ 25¢ a a
Conduct. (Lab) umhos/cm @ 25¢ 1660 1470
Total Dissolved Solids mg/l 1320 1260
Total Settleable Solids mg/l <0.1 0.2
Total Suspended Solids mg/l 6 20
Total Hardness as CaCO3 mg/l 397 349
Total, Phosphorus mg/l <0.1 <0.1
“luoride mg/l 0.63 0.70
Sulfide as H2S mg/l a a
Nitrate mg/l 14 207
Nitrite mg/l <0.02 0.02
Total, Nitrate/Nitrite mg/1 a a
Ammonia mg/l 0.10 0.66
Oil and Grease mg/l e e
Bicarbonate as HCO3 mg/l 197 287
Carbonate as CO3 mg/l <0.10 <0.10
Chloride mg/l 55.3 51
Codes:  Laboratory Comments
(A) Commercial Testing & Engineering @ Not analyzed.
B) Inter-Mountain Laboratories ®) Field instruments malfunctioned
© Chemtech © Temperature may not be accurate due to ssmple collection technique.
@ Calculated value.
®© Not enough water could be collected to rum laboratory analysis.
® Metals analyzed in dissolved form.
Metals analyzed in total form unless otherwise specified.
® Flow depth could not be measured accurately.




SURFACE WATER MONITORING DATA (continued)
LOCATION: STREAM SAMPLER

Sample Date: 08/29/92

. 106 107
Parameters Units BXD ®B)9)
Sulfate mg/l 662 616
Calcium mg/l 111 89
Magnesium mg/l 294 3
Potassium mg/l 10.1 9.53
Sodium mg/l 251 275
Major Cations meq/1 19.1 19.2
Major Anions meg/l 18.7 19
Arsenic mg/1 <0.005 <0.005
Cadmium mg/l <0.002 <0.002
Mercury mg/l <0.001 <0.001
Lead mg/l <0.02 <0.02
Selenium mg/1 <0.005 <0.005
Aluminum mg/l <0.1 <0.1
Aron mg/l 0.40 0.40
Barium mg/l <0.5 <0.5
Chromium mg/l <0.02 <0.02
Copper mg/l <0.01 0.02
Iron mg/l <0.05 <0.05
Manganese mg/l <0.02 <(0.02
Molybdenum mg/i <0.02 <0.02
Nickel mg/l <(0.01 <0.01
Zinc mg/l <0.01 <(.01
Codes:  Laboratory Comments
A) Commercial Testing & Engineering () Not analyzed.
B Inter-Mountain Laboratories ) Field instruments malfunctioned
©) Chemtech © Temperature may not be accurate due to sample collection iechnique.
G)] Calculated value.
®© Not enough water could be collected to run laboratory amalysis.
® Metals analyzed in dissoived form.

Metals analyzed in total form unless otherwise specified.
Flow depth could not be measured accurately.




SURFACE WATER MONITORING DATA

LOCATION: STREAM SAMPLER

Sampie Date: 08/2992
S8-1 S§-2 SS-4 SS-5
Parameters Units (B)XD B)D B)D (B)D
Water Level 13" 12" 17" g
Flow ft'/s 47.0 504 124.6 -
pH (Lab) S.U. 7.25 7.53 7.56 7.1
pH (Field) S.U. a a a a
Conduct. (Field) umhos/cm @ 25¢ a a a a
Conduct. (Lab) umhos/cm @ 25¢ 575 897 787 552
Total Dissolved Solids mg/l 512 200 640 462
Total Settleable Solids mg/l 100 213 630 360
Total Suspended Solids mg/1 22,600 148,000 180,000 65,000
Total Hardness as CaCQO3 mg/l 322 322 402 305
Total, Phosphorus mg/l <0.1 <0.1 <0.1 <0.1
I Fluoride mg/l 0.39 0.44 0.58 0.33
Sulfide as H2S mg/ a a a a
Nitrate mg/l 2.08 13.55 34 0.2
Nitrite meg/l 0.05 0.56 0.16 0.04
Total, Nitrate/Nitrite mg/l a a a a
Ammonia mg/l 0.20 0.20 0.38 0.60
Qil and Grease mg/l e e e e
Bicarbonate as HCO3 mg/l 204 163 167 223
Carbonate as CO3 mg/l <0.10 <0.10 <0.10 <0.10
Chloride mg/l 17.3 16.4 231 _ 9.2§
Codes:  Laboratory Comments
(A) Commercial Testing & Engineering @ Not analyzed.
(B) Inter-Mountain Laboratories M) Field instruments malfunctioned
© Chemtech © Temperature may not be accurate due to sample collection technique.
@ Calculated value.
© Not enough water could be collected to run laboratory analysis.
) Metals analyzed in dissolved form.

Metals analyzed in total form unless otherwise specified.
® Flow depth could not be measured accurately.



SURFACE WATER MONITORING DATA (continued)
LOCATION: STREAM SAMPLER

Sample Date: 08/29/92
S§-1 SS§-2 SS-4 SS-5
Parameters Units BXD BXD (BXD BXD
Sulfate mg/ 166 350 310 131
Calcium mg/l 92.4 72.6 117 92.8
Magnesium mg/l 222 344 26.7 18
Potassium mg/l 9.18 324 15.6 7.31
Sodium mg/l 255 74.4 44 15.9
Major Cations meg/l 7.78 105 10.3 6.99
Major Anions megq/1 73 104 9.86 6.64
Arsenic mg/l 0.024 <0.005 <(.005 <0.005
Cadmium mg/l <0.002 <(.002 <(0.002 <(0.002
Mercury mg/l <(.001 <0.001 <0.001 <0.001
Lead mg/l <0.02 <0.02 <0.02 <0.02
Selenium mg/l <0.005 0.012 0.012 0.006
Aluminum mg/l <0.1 <0.1 <0.1 <0.1
Boron mg/l 0.24 0.27 0.28 0.22
Barium mg/l <0.5 <05 <0.5 <05
Chromium mg/l <0.02 <0.02 <0.02 <0.02
Copper mg/l 0.03 0.04 0.02 <(0.01
Iron mg/l 0.10 0.06 <0.05 0.05
Manganese mg/l 0.14 0.03 <0.02 0.86
Molybdenum mg/l <0.02 <(0.02 <0.02 <0.02
Nickel mg/l <(0.01 <0.01 <0.01 <0.01
Zinc mg/l <0.01 <(0.01 <0.01 <0.01
Codes:  Laboratory Comsments
A) Commercial Testing & Engineering ®) Not analyzed.
® Inter-Mountain Laboratories ®) Field instruments malfunctioned
© Chemtech © Temperature may not be accurate due to sample collection technique.
@ Calculated value.
© Not enough water could be collected to run laboratory analysis.
® Metals analyzed in dissolved form.

Metals analyzed in total form unless otherwise specified.
(3] Flow depth could not be measured accurately.



SURFACE WATER MONITORING DATA
LOCATION: STREAM SAMPLER

Sample Date: 09/07/92
SS-3 SS-5 SS-9 SS-8 108
Parameters Units B)XH (B B)D) B)D) B)D)
Water Level g 1" g g g
Flow ft'/s - 0.05 - - -
pH (Lab) S.U. 7.46 73 7.6 7.36 1.77
pH (Field) S.U. a a a a a
Conduct. (Field) umhos/cm @ 25¢ a a a a a
Conduct. (Lab) umhos/cm @ 25¢ 435 510 723 738 3,630
Total Dissolved Solids mg/l 332 300 410 512 2900
Total Settleable Solids mg/l 14 56 <0.10 <0.10 2.9 min
Total Suspended Solids mg/l 3,970 11,500 50,800 2638 528
Total Hardness as CaCO3 mg/l 191 194 162 232 848
Total, Phosphorus mg/l 03 0.7 1.2 <0.1 <0.1
Fluoride mg/l 0.66 e 0.5 0.48 0.45
Nitrate mg/l 213 3.58 0.93 314 0.14
Nitrite mg/l 0.11 0.03 0.02 0.12 <0.02
Ammonia mg/l 0.09 0.38 0.11 0.05 0.82
Oil and Grease mg/l e e e e e
Bicarbonate as HCO3 mg/l 13 132 257 115 329
Carbonate as CO3 mg/l <0.10 <(0.10 <(0.10 <0.10 <0.10
Chloride mg/l 10.9 195 77.1 129 155
Codes:  Laboratory Comments
(A) Commercial Testing & Engineering @) Not analyzed.
(B) Inter-Mountain Laboratories ) Fleld instrumeats malfunctioned
© Chemtech © Temperature may not be accurate due to sample collection techaique.
@ Calculated value.
(e) Not enough water could be collected to run laboratory amalysis.
o Metals analyzed in dissolved form.

Metals analyzed in total form unless otherwise specified.
® Flow depth could not be measured accurately.




SURFACE WATER MONITORING DATA (continued)
LOCATION: STREAM SAMPLER

—

Sample Date: 09/0792

Sulfate
Calcium mg/l 57.7 543 45.9 693 o4\
Magnesium mg/l 115 14.2 11.6 143 72.1
Potassium mg/ 6.837 143 203 6.73 17.8
Sodium mg 18.8 M 11t 58 549
Major Cations meq/1 482 573 8.58 733 413
Major Anions meq/ 47N 5.63 9.03 7.2 42.1
Arsenic mgA 0.006 0.008 <0.005 <0.005 <0.005
Cadmium mg/l <0.002 <0.002 0.002 <0.002 0.002
Mercury mg/1 <0.001 <0.001 0.001 <0.001 <0.001
Lead mg/l <0.02 <0.02 <0.02 <0.02 <(0.02
Selenium mg/l 0.010 0.006 0.006 0.009 0.007
Aluminum mg/l <0.1 0.1 0.6 <0.1 <g.1
Boron mg/l 0.22 0.19 0.21 0.22 0.66
Barium mg/l <0.5 <0.5 <0.5 <0.5 <0.5
Chromium mg/l <0.02 <0.02 <0.02 <0.02 <0.02
Copper mg/ <0.01 0.09 <(.01 <0.01 <0.01
Iron mg/l <0.05 0.13 059 <0.05 <0.05
Manganese mg/l <0.02 <0.02 <0.02 <0.02 <0.02
Molybdenum mg/l <0.02 <0.02 <0.02 <0.02 <0.02
Nickel mg/ <0.01 <0.01 <0.01 <0.01 <0.01
Zinc mg/ <0.01 - 0.03 0.08 0.04 <0.01
Codes:  Laboratory Comments
A) Commercial Testing & Engineering ) Not analyzed.
(B) Inter-Mountain Laboratories ®) Field instruments malfunctioned
© Chemtech © Temperature may not be accurate due to sample collection techaique.
@ Calculated value.
(e) Not enough water could be collected to rum laboratory amalysis.
® Metals analyzed in dissolved form.

Metals analyzed in total form unless otherwise specified.




SURFACE WATER MONITORING DATA
LOCATION: STREAM SAMPLER

Sample Date: 09/1892
. SS9 109 110
Parameters Units BXf) BXH BXH J
Water Level g g g ‘
Flow ft'/s - - -
pH (Lab) S.U. 177 7.87 7.7
pH (Field) S.u. a a a
Conduct. (Field) umhos/cm @ 25¢ a a a
Conduct. (Lab) umhos/cm @ 25¢ 669 1,250 1,480
Total Dissolved Solids mg/l 442 928 1,130
Total Settleable Solids mg/1 500 <0.10 <0.10
Total Suspended Solids mg/l 26,700 8 67
Total Hardness as CaCO3 mg/l 146 240 230
Total, Phosphorus mg/l <0.5 <0.5 <0.5
Fluoride mg/1 038 0.58 0.70
Nitrate mg/l 0.66 1.26 358
Nitrite mg/l 0.07 <0.02 0.09
Ammonia mg/ 1.07 0.11 0.24
Oil and Grease mg/l e e e
Bicarbonate as HCO3 mg/1 153 194 933
Carbonate as CO3 mg/l <0.10 <0.10 <(0.10
Chloride mg/l 15.7 42.6 583
Codes:  Laboratory Comments
A) Commercial Testing & Engineering ® Not analyzed.
B) Inter-Mountain Laboratories (b) Field instruments malfunctioned
© Chemtech (© Temperature may not be accurate due to sample collection technique.
(d) Calculated value.
(e Not enough water could be collected to rua laboratory amalysis.
® Metals analyzed in dissolved form.
Metals analyzed in total form unless otherwise specified.
® Flow depth could not be measured accurately.



SURFACE WATER MONITORING DATA (continued)
LOCATION: STREAM SAMPLER

Sample Date: 09/1892

Sulfate mg/l 184 459 629
Calcium mg/l 45 654 65.2
Magnesium mg/l 8.2 18.6 16.4
Potassium mg/l 5.99 6.38 8.21
Sodium mg/l 93.7 213 270
Major Cations meq/1 7.15 14.2 16.6
Major Anions meg/l 6.84 14 165
Arsenic mg/l <(0.005 <0.005 0.009
Cadmium mg/ <(0.002 0.002 <0.002
Mercury mg/l <0.001 0.005 <(0.001
Lead mg/l <0.02 <0.02 <0.02
Selenium mg/l 0.005 0.005 0.010
Aluminum mg/ <0.1 <0.1 <(0.1
Boron mg/l 0.21 0.31 0.31
Barium mg/ <0.5 <05 <0.5
Chromium mg/l 0.04 0.04 0.04
Copper mg/l <0.01 <(0.01 0.01
Iron mg/l <0.05 <0.05 <0.05
Manganese mg/l <(0.02 <(0.02 <0.02
Molybdenum mg/l <0.02 <0.02 <0.02
Nickel mg/l <0.01 <0.01 <0.01
Zinc mg/l <0.01 <(.01 <0.01
Codes:  Laboratory Comments
A) Commercial Testing & Engineering ® Not analyzed.
(B) Inter-Mountain Laboratories ®) Field instruments malfunctioned
© Chemtech © Temperature may not be sccurate due to sample collection technique.
@ Calculated value.
(e) Not enough water could be collected to rum laboratory analysis.
o Metals analyzed in dissolved form.
Metals analyzed in total form unless otherwise specified.
® Flow depth could not be measured accurately.




SURFACE WATER MONITORING DATA

LOCATION: STREAM SAMPLER

Sample Date: 09/20/92
S§-1 SS-2 - 8§8-5 SS-8 111
Parameters Units (BXD (BXD B)D (BXD BX
Water Level
Flow ft'/s 47.0 21.6 43.1 - -
pH (Lab) S.U. 7.61 7.63 7.6 7.68 8.09
pH (Field) S.U. 73 7.1 74 74 7.8
Conduct. (Field) umhos/cm @ 25¢ a a a a a
Conduct. (Lab) umhos/cm @ 25¢ 397 403 396 480 2,500
Total Dissolved Solids mg/l 282 286 290 326 2,140
Total Settleable Solids mg/l 480 30 400 800 <0.10
Total Suspended Solids mg/l - 51,700 15,900 17,800 206,000 10
Total Hardness as CaCO3 mg/! 189 157 158 145 675
Total, Phosphorus mg/l <0.5 <0.5 <0.5 0.5 <0.5
Fluoride mg/l 0.26 0.24 0.29 0.21 0.42
Nitrate mg/l 1.7 1.89 2.82 0.70 0.10
Nitrite mg/l 0.11 0.18 0.10 0.09 <(0.02
Ammonia mg/ 0.71 1.08 0.87 0.76 0.01
Oil and Grease mg/l e e e ve e
Bicarbonate as HCO3 mg/l 95.2 94.6 89.7 149 362
Carbonate as CO3 mg/l <(0.10 <(.10 <0.10 <(0.10 <(.10
Chloride mg/l 9.23 18.7 109 42 103
Codes:  Laboratory Comments
(A Commerdial Testing & Engineering 5] Not analyzed.
(B) Inter-Mountain Laboratories ®) Field instruments malfunctioned
© Chemtech © Temperature may not be accurate due to sample collection technique.
@ Calculated value.
© Not enough water could be collected to run laboratory analysis.
0) Metals analyzed in dissolved form.

Metals analyzed in total form unless otherwise specified.
® Flow depth counld pot be measured accurately.



SURFACE WATER MONITORING DATA (continued)
LOCATION: STREAM SAMPLER

Sample Date: 09/20/92
S§-1 S§-2 SS-5 SS-8 111
Parameters Units BXD (BXH B)XH (BX(f) (BXH
Sulfate mgfl 114 111 116 113 1,150 |
Calcium mg/} 57.4 483 474 42.6 171
Magnesium mg/l 11.2 8.95 9.73 9.43 60.7
Potassium mg/l 6.38 7.69 7.04 8.28 13.2
Sodium mg/1 13.1 23 249 36.6 435
Major Cations meq/l 452 4.35 443 47 328
Major Anions megq/1 432 4.45 441 497 32.7
Arsenic mg/l <0.005 <0.005 <0.005 <0.005 <0.005
Cadmium mg/l <(.002 0.003 <0.002 <0.002 <{.002
Mercury mg/l <0.001 <0.001 <0.001 <0.001 <0.001
Lead ' mg/ <0.02 <0.02 <0.02 <0.02 <0.02
Selenium: mg/l 0.005 0.005 0.005 <0.005 <(.005
Aluminum mg/l <0.1 <0.1 <0.1 <0.1 <0.1
Boron ' mg/l 0.19 0.15 0.17 0.17 0.55
Barium mg/l <0.5 <0.5 <0.5 <0.5 <0.5
Chromium mg/l 0.04 0.04 0.05 0.05 0.06
Copper mg/l 0.01 0.01 0.02 <0.01 <0.01
Iron mg/l <0.05 <0.05 <0.05 <0.05 <(.05
Manganese mg/1 <0.02 <0.02 <0.02 0.05 0.03
Molybdenum mg/l <0.02 <0.02 <0.02 <(0.02 <0.02
Nickel mg/l <(0.01 <0.01 <0.01 <0.01 <0.01
Zinc mg/l <(0.01 <0.01 <0.01 <(.01 <(.01
Codes:  Laboratory Comments
(A) Commercial Testing & Engineering (® Not analyzed.
(B) Inter-Mountain Laboratories ®) Field instruments malfunctioned
© Chemtech © Temperature may not be accurate due to sample collection technique.
@ Calculated value.
© Not enough water could be collected to run laboratory analysis.
® Metals analyzed in dissolved form.

Metals analyzed in total form unless otherwise specified.
® Flow depth could not be measured accurately.



SURFACE WATER MONITORING DATA

LOCATION: STREAM SAMPLER

Sample Date: 110192

§$§-1 SS8-2 S8-9 Ss-8 112
Parameters Units B)D (B)D (BXD (BXD (BXD
Water Level 45" 6.0" g g g
Flow ft'/s 6.3 11.7 - - -
pH (Lab) S.U. 7.54 7.70 7.91 8.15 8.34
pH (Field) S.U. 74 a 83 8.1 84
Conduct. (Field) umhos/cm @ 25¢ 420 a 432 706 829
Conduct. (Lab) umhos/cm @ 25¢ 729 984 572 1,070 2,460
Total Dissolved Solids mg/l 294 374 488 756 1,850
Total Settleable Solids mg/l 20 38 <0.10 <0.10 <0.10
Total Suspended Solids mg/l 294 8,760 33 27 8
Total Hardness as CaCO3 mg/l 181 394 92.2 160 471
Total, Phosphorus mg/l 33 4.2 <0.1 <0.1 <0.1
Fluoride mg/l 21 0.36 0.37 0.58 0.52
Nitrate mg/l 75 11.95 0.89 0.87 0.82
Nitrite mg/l 20 0.31 0.03 0.03 0.02
Ammonia mg/l 84 0.69 0.04 <0.01 <0.01
Oil and Grease mg/l e e <0.25 <(.25 <0.25
Bicarbonate as HCO3 mg/l 146 89.1 127 186 355
Carbenate as CO3 mg/ <0.10 <{.10 <0.10 <(0.10 2.7
Chloride mg/l 145 31.2 10.9 18.7 90.8

Codes:  Laboratory Comments
W Commercial Testing & Engineering ) Not analyzed.

(B)
©

Inter-Mountain Laboratories
Chemtech

M)

©

)
(e)
U]

Field instruments malfunctioned
Temperature may not be accurate due to sample collection technique.
Calculated value.
Not enough water could be collected to run laboratory analysis.
Metals analyzed in dissolved form.

Metals analyzed in total form unless otherwise specified.

Flow depth could not be measured accurately.




SURFACE WATER MONITORING DATA (continued)
LOCATION: STREAM SAMPLER

—

Sample Date: 1140192

S§-1 S§-2 SS9 SS-8 112
Parameters Units BXH (BXD BXH BXDH BXDH
Sulfate mg/l 86.8 361 141 396 980
Calcium mg/l 60.7 111 30.7 560.9 131
Magnesium mg/l 7.14 28.2 3.77 8.04 349
Potassium mg/1 8.69 7.78 33 233 9.2
Sodium mg/l 18.6 53 80.7 193 441
Major Cations meq/1 4.65 104 5.44 11.6 288
Major Anions meq/l 4.66 10.7 532 11.8 289
Arsenic mg/l 0.005 <0.005 <0.005 <0.005 <{.005
Cadmium mg/l <0.002 <0.002 <0.002 <0.002 <0.002
Mercury mg/l <0.001 <0.001 <(0.001 <0.001 <0.001
Lead mg/l <(0.02 <0.02 <(0.62 <(0.02 <0.02
Selenium mg/l <0.005 0.007 <0.005 <0.005 <0.005
Aluminum mg/l <(.1 <0.1 <0.1 <0.1 <(0.1
Boron mg/l 0.03 0.12 0.04 0.12 0.43
Barium mg/l <0.5 <0.5 <0.5 <0.5 <0.5
Chromium mg/l <0.02 <(.02 <(.02 <0.62 <(0.02
Copper mg/l 0.05 0.10 0.01 0.01 0.01
Iron mg/l <(0.05 <0.05 <0.05 <0.05 <0.05
Manganese mg/l 0.42 <0.02 <0.02 <0.02 0.02
Molybdenum mg/l <0.02 <(.02 <(0.02 <(.02 <(0.02
Nickel mg/l <0.01 <(.01 <(0.01 <0.01 <(0.01
Zinc mg/l 0.02 0.01 0.01 0.01 0.01
Codes:  Laboratory Comments
A Commercial Testing & Engineering (@ Not analyzed.
(B) Inter-Mountain Laboratories ®) Field instruments malfunctioned
© Chemtech © Temperature may not be accurate due to sample collection technique.
@ Calculated value.
© Not enough water could be collected to run laboratory analyss.
® Metals analyzed in dissolved form.

Metals analyzed in total form unless otherwise specified.

Flow depth could not be measured accurately.




inter-Mountain Laboratories, inc.

CLIENT:
ID:
SITE:
LAB NO:

2506 W. Main Street
Farmington. New Mexico 87401

éngalex DATE REPORTED: 08/05/92
55— :
1100 DATE RECEIVED: 07/21/92
F8291 DATE COLLECTED: 07/11/92
Lab pH (SeU.)cceressnssccasasccnass . 7.68
Lab Conductivity, umhos/cm @ 25C. 1050
Lab Resistivity, ohm-m.............. 9.57
Total Dissolved Solids (180C), mg/L. 832
Total Dissolved Solids (calc), mg/L. 748
Total Suspended Solids, mg/L........ 13100
Settleable Solids, ml/L...ccecccvcoscs 71
Total Alkalinity as CaC03, mg/L..... 144
Total Hardness as CaCO03, mg/L ....... 311
Sodium Adsorption Ratio.....c.cece.. 2.89
Total Ortho~-phosphate, mg/L......... <0.02
Fluoride, mg/L..ceeceeeceensecccnnnns 0.47
Nitrate, Mg/L.ceececcscecacccaananns 1.52
Nitrite, mMg/L...cececeenccccacaanns <0.02
Ammonia, Mg/Leecesceesnccccnccscanss 0.01
ng/L meq/L
Bicarbonate as HCO3...... . 176 2.89
Carbonate as C03......... . <0.10 <0.01
Chloride.....coeseeccscss . 39.1 1.10
Sulfate....ccceeeeeececenne 382 7.95
Calcium......... ceesseeas . 94.7 4,73
Magnesium..ceeceesoeses .o 18.0 1.48
PotasSiUM.e.cececooscvaccae 10.6 0.27
Sodium.......... ceeeroecas 117 5.10
Major CationS..iececeeceecceccccecas . 11.6
MajJOr ANiONS...ecceecccscscacccanns 12
Cation/Anion Difference............ 1.97 %

* Samples arrived at lab 10 days after sampling.
* Nutrient and Metal samples unpreserved.



Inter-Mountain Laboratories, inc.

2506 W Main Street
Farmington, New Mexico 87401

N
CLIENT: Andalex DATE REPORTED: 08/05/92
ID: s5-8 ,
SITE: 1100 DATE RECEIVED: 07/21/92
LAB NO: F9291 DATE COLLECTED: 07/11/92
Trace Metals by AA (Total Concentration), mg/L
Analytical Detection
Result: Limit:
Arsenic (AS)eccecescccccses 0.009 <0.005
Cadmium (Cd).eecececcccenans 0.003 <0.002
Mercury (Hg)eeceeceeeooeecase ND <0.001
Lead (Pb).ececeens.. eesssennn 0.07 <0.02
Selenium (S€)ccceeccassnnas ND <0.005
Trace Metals by ICAP (Total Concentration), mg/L
Analytical Detection
Result: Limit:
Aluminum (Al).ceeeocecsenase 6.9 <0.1
“— BOron (B)eceeeseeoscccccscna 0.41 <0.01
Barium (Ba)ececeo.. ceeccccs 0.7 <0.5
Chromium (Cr)....... cessens 0.15 <0.02
Copper (CU)ececsescsnnosans 0.84 <0.01
Iron (Fe€)eeereoeeeoeannonns 3.94 <0.05
Manganese (Mn)...ccceeecess 1.10 <0.02
Molybdenum (Mo)...... ceosae ND = <0.02
Nickel (Ni)..eeeeeenans ceees 0.09 <0.01
ZinC (ZN)cececccscccacsncns 0.03 <0.01

ND - Analyte "not detected" at the stated detection limit.

;anga Orso §

Water Lab Supervisor



inter-Mountain Laboratories, inc.

—

CLIENT: Andalex DATE REPORTED:
ID: s5-9 _

SITE: 1010 DATE RECEIVED:
LAB NO: F9292 DATE COLLECTED:

Lab PH (SelUe¢)cccteoccecccccscsososancss 7.54

Lab Conductivity, umhos/cm € 25C.... 946

Lab Resistivity, ohm-m.............. 10.6

Total Dissolved Solids (180C), mg/L. 684

Total Dissolved Solids (calc), mg/L. 635

Total Suspended Solids, mg/Le...css. 38000

Settleable Solids, ml/L.ccccscccccsce 500

Total Alkalinity as CaC03, mg/L..... 199

Total Hardness as CaC03, mg/L....... 162

Sodium Adsorption RatiO....eseceeecs 5.25

Total Ortho-phosphate, mg/L......... <0.02

Fluoride, mg/L..ccceeccccocssasossns 0.53

Nitrate, mg/L...cceeceeecoccscasnccns 0.87

Nitrite, mg/L..... cecesccsssssncnns 0.10

Ammonia, Mg/L...ceeecccsans ceeessens 1.41

mg/L meq/L

N _ Bicarbonate as HCO03....... 243 3.98

Carbonate as C03.......... <0.10 <0.01

Chloride...ceceeeenceecacss 14.9 0.42

Sulfate.....ccc0veen ceees 283 5.90

CalciumM..eeceeeeeeeesncossas 46.5 2.32

Magnesium.......... cesenes 11.1 0.91

PotassiUM..cececensescccss 5.87 0.15

SOdiuM. cveeeecececnscccnces 154 6.68

Major Cations......... cesesessseses 10.1

MaJOr ANiONS...ccvevececccccsasccans 10.4

Cation/Anion Difference.......cec.. 1.5

2506 W Matn Street
Farmington. New Mexico 87401

08/05/92

07/21/92
07/11/92

%

* Samples arrived at lab 10 days after sampling.

* Nutrient and Metal samples unpreserved.



Inter-Mountain Laboratories, Inc.

~—
CLIENT: Andalex DATE REPORTED:
ID: s5-9
SITE: 1010 DATE RECEIVED:
LAB NO: F9292 DATE COLLECTED:
Trace Metals by AA (Total Concentration), mg/L
Analytical Detection
Result: Limit:
ArseniC (AS)ececceccsccsssss 0.009 <0.005
Cadmium (Cd)eeeeeesccncosas ND <0.002
Mercury (Hg)eeeeoeoeeoo cececan ND <0.001
Lead(Pb) ----- ® 2 000 e 00000 e 0.04 <0002
Selenium (S€).ceesceceacecns ND <0.005
Trace Metals by ICAP (Total Concentration), mg/L
Analytical Detection
Result: Limit:
_ Aluminum (Al)......... coene 4.2 <0.1
Boron (B)eceooo. cesescccvns 0.39 <0.01
Barium (Ba)eceeccecoesscocse 0.9 <0.5
Chromium (Cr).ceceeeecsocss 0.03 <0.02
Copper (CU)eseeceeccacoccscsns 0.02 <0.01
IZon (F@)eeeeeeeossonnonces 3.56 <0.05
Manganese (Mn)...ceeeeceen . 1.15 <0.02
Molybdenum (MO)...ccececese ND <0.02
Nickel (Ni)eo... Ceeeann cenn 0.06 <0.01
ZinC (2N)ceeecececas cseesse ND <0.01

2506 W. Main Street
" Farmington. New Mexico 87401

08/05/92

07/21/92
07/11/92

ND - Analyte "not detected" at the stated detection limit.

Wanga Orso

Water Lab Supervisor



Inter-Mountain Laboratories, Inc.

Sample # 9288-9292

TSS

H2S

EC

pH/Alk

TH

Ca

K

Na

Cl

- S04

TDS

F

NO3/NO2

NH4

0&G

Metals
As
Ccd
Hg
Pb
Se
Al
B
Ba
Cr
Cu
Fe
Mn
Mo
Ni
P
Zn

Lab Number

Date analyzed

07/23/92
07/27/92

07/22/92

07/27/92
07/27/92
07/22/92
07/22/92
07/23/92
07/29/92
07/31/92
07/28/92
07/28/92
07/28/92

07/27/92
07/23/92
07/24/92
07/23/92
07/27/92
07/28/92
07/28/92
07/28/92
07/23/92
07/23/92
07/28/92
07/23/92
07/28/92
07/23/92
07/29/92
07/23/92

2506 W. Main Street

Farmington, New Mexico 87401

Technician

J.

Ww.
J.
J.
G.
G.
G.
J.
W.
W.
J.
N.
N.

G.
G.
G.
G.
G.
S.
S.
S.
G.
G.
G.
G.
S.
G.

G.

GOATS

ORSO
GOATS
GOATS
BARTLETT
BARTLETT
BARTLETT
GOATS
ORSO
ORSO
GOATS
Cosco
COSCO

BARTLETT
BARTLETT
BARTLETT
BARTLETT
BARTLETT
ROGERS
ROGERS
ROGERS
BARTLETT
BARTLETT
BARTLETT
BARTLETT
ROGERS

.BARTLETT

J. GOATS

BARTLETT



Inter-Mountain Laboratories, Inc.

N

2506 W. Main Street
Farmington, New Mexico 87401

CLIENT: Andalex Resources DATE REPORTED: 09/11/92
ID: Stream Station #1 ‘

SITE: 1443 DATE RECEIVED: 08/19/92

LAB NO: 9489 DATE COLLECTED: 08/15/92
Lab pH (SeU¢)eecccccencncnne cesesense 7.53
Lab Conductivity, umhos/cm @ 25C.... 510
Lab Resistivity, ohm-m.......c..... 19.6
Total Dissolved Solids (180C), mg/L. 358
Total Dissolved Solids (calc), mg/L. 299
Total Suspended Solids, Mmg/Leeceeeo.. 2960
Settleable Solids, ml/L.cecccecsaance 16
Total Alkalinity as CaC03, mg/L..... 219
Total Hardness as CaC03, mg/L....... 243
Sodium Adsorption Ratio............. 0.50
Total Ortho-Phosphate, mg/L......... 0.07
Fluoride, mg/L.....ccciveeenncennnnnn 0.31
Nitrate, mg/L.cececsccccccsccccnccns 2.64
Nitrite, mg/L.cececccces. cecsenssen <0.02
Ammonia, mg/L......... ceececceananan 6.33
' mg/L meq/L
Bicarbonate as HC03....... 267 4.37
Carbonate as C03.......... <0.10 <0.01
Chloride...ceeeeeceecennnn 11.9 0.34
Sulfate...... secessatrasee 42.8 0.89
CalciuMececeoceceencens oes 71.9 3.59
Magnesium...ceeecececceccne 15.5 1.27
PotassiUM..ceececcceccnoesse 7.98 0.20
Sodium'...........’...‘... 17'9 0078
Major Cations........cccvecnnne cseene 5.84
Major ANiONS..ccecesvscscccesoscssns 5.79

Cation/Anion Difference............ 0.46 %

* Nutrients & Metals arrived unpreserved.



Inter-Mountain Laboratories, Inc.

CLIENT: Andalex Resources

ID: Stream Station #1
SITE: 1443
LAB NO: 9489

2506 W. Main- Strest
Farmington, New Mexico 87401 i

DATE REPORTED: 09/11/92

DATE RECEIVED: 08/19/92
DATE COLLECTED: 08/15/92

Trace Metals by AA (Total Concentration), mg/L

Arsenic (AS).ceceecscescoccas
Cadmium (Cd)eeecereccsecane
"Chromium (Cr).eeecescccosns
Copper (CUu)ecescceeccccnsses
Iron (Fe)..... tesestssccane
Mercury (Hg)..... cessennsee
Manganese (Mn).......ccc...
Lead (Pb)....... ceceencsans
Selenium (S€).eeeecrrcecons
Zinc (Zn).ecec.. ceecaceranens

Aluminum (Al)..eeecsaccccns
Boron (B).cescesecsoscocseccs
Barium (Ba)ecescooceoscacces
Molybdenum (Mo)....... caves
Nickel (Ni)eeeoesooceaooscss

Analytical
Result:

ND
ND
ND
0.10
0.16
ND

0.2
0.25
ND
ND
ND

t:

Detection
Limit:
<0.005
<0.002
<0.02
<0.01
<0.05
<0.001
<0.02
<0.02
<0.005
<0.01

Trace Metals by ICAP (Total Concentration, mg/L
Analytical
Resu

Detection
Limit:
<0.1
<0.01
<0.5
<0.02
<0.01

ND - Analyte "not detected" at the stated detection limit.

Wanga Orso

Water Lab Supervisor



Inter-Mountain Laboratories, Inc.

CLIENT:
ID:
SITE:
LAB NO:

*Nutrients & Metals arrived unpreserved.
**Insufficient sample for analysis.

2506 W. Main Street
Farmington, New Mexico 87401

Andalex Resources DATE REPORTED: 09/11/92
Stream Station #2
1407 DATE RECEIVED: 08/19/92
9490 DATE COLLECTED: 08/15/92
Lab pH (SscUe)ececceen. ceessesssssssse 7.80
Lab Conductivity, umhos/cm @ 25C.... 1340
Lab Resistivity, ohm-m....... cecssen 7.47
Total Dissolved Solids (180C), mg/L. 1420
Total Dissolved Solids (calc), mg/L. 1230
Total Suspended Solids, mg/L........ 90000
Settleable Solids, ml/L...... ceesann 208
Total Alkalinity as CaC03, mg/L..... 190
Total Hardness as CaC03, mg/L ....... 797
Sodium Adsorption Ratio.....eceeecas 0.21
‘Total Ortho-Phosphate, mg/L......c... * %
Fluoride, mg/L..cccceeeccnns ceecesns 0.47
Nitrate, mg/L.......... cecetecsnsens 2.11
Nitrite, mg/L......... chesesesesens <0.02
Ammonia, M/ Leceeececeecacecccoannas 0.35
/L meq/L
Bicarbonate as HCO03....... g 3.79
Carbonate as C03.......... <0. 10 <0.01
Chloride...ccveeeeeecenans 20 0.57
Sulfate......... cesseccsas 687 14.3
CalciuMeceeeeeecacss csecsane 214 10.7
Magnesium. .cceeececcecseas 63.9 5.25
Potassium..ccceccaceeecenns 120 3.06
Sodium. cveeeeeccsccocsecnnne 13.3 0.58
Major Cations....ccceeceevccncccces 19.6
MaJor ANiONS..ccceceessscensoscccas 18.8
Cation/Anion Difference............ 1.95 §



Inter-Mountain Laboratories, inc.

2506 W. Main Street
Farmington, New Mexico 87401

\_'/,
CLIENT: Andalex Resources DATE REPORTED: 09/11/92
ID: Stream Station #2
SITE: 1407 DATE RECEIVED: 08/19/92
LAB NO: 9490 DATE COLLECTED: 08/15/92
Trace Metals by AA (Total Concentration), mg/L
Analytical Detection
Result: Limit:
Arsenic (AS).eeeceecccccaass 0.006 <0.005
Cadmium (Cd).ceveeececnecs .e ND <0.002
Chromium (Cr).eceeeceses oo ND <0.02
Copper (Cu)eeeceeccccasss oo 0.06 <0.01
Iron (F@)eeeeeeoeassoannsnae 5.36 <0.05
Mercury (Hg)..... sessencnne ND <0.001
Manganese (Mn)..eeecoecoas . 0.14 <0.02
Lead (Pb).ecec.on.. cecccvencnn ND <0.01
Selenium (S€).eeeeeeecccens ND <0.005
Zinc (ZN)eeeececcnscenanses 0.15 <0.01
V\.—/’ : .
Trace Metals by ICAP (Total Concentration), mg/L
Analytical Detection
Result: Limit:
Aluminum (Al).eieececacoeae 6.1 <0.1
Boron (B)..eeeoe.n cececcsens 0.23 <0.01
Barium (Ba).eeeececeocncsanse ND <0.5
Molybdenum (MO)....... ceees ND <0.02
Nickel (Ni)eeeeeooossacaans 0.01 <0.01

ND - Analyte "not detected"” at the stated detection limit.

;anga Orso

Water Lab Supervisor



Inter-Mountain Laboratories, Inc.

2506 W. Main Street
Farmington, New Mexico 87401

N
CLIENT: Andalex Resources DATE REPORTED: 09/11/92
ID: Stream Station #6

SITE: 1423 DATE RECEIVED: 08/19/92
LAB NO: 9491 DATE COLLECTED: 08/15/92

Lab PH (SeUe)eeeereeeccescccescnnans 7.67

Lab Conductivity, umhos/cm @ 25C.... 1420

Lab Resistivity, ohm-m.............. 7.03

Total Dissolved Solids (180C), mg/L. 1240

Total Dissolved Solids (calc), mg/L. 1210

Total Suspended Solids, mg/L:i....... 9750

Settleable Solids, Ml/L.ceceveaces oo 53

Total Alkalinity as CaC03, mg/L..... 94.4

Total Hardness as CaC03, mg/L ...... . 604

Sodium Adsorption Ratlo..... ..... oo 0.21

Total Ortho-Phosphate, mg/L......... <0.02

Fluoride, mg/L....cccveuvenecnnennnn 0.51

Nitrate, mg/L..c.cceeeecennccinenennn 0.16

Nitrite, mg/L....ccececeieeerenanen. 0.76

Ammonia, MG/L..eeecececcacossccnancas 1.17

— mg/L meq/L

Bicarbonate as HCO3....... 115 1.89

Carbonate as C03........ .o <0.10 <0.01

Chloride....e.... cesesesne 29.3 0.83

Sulfate..... ceseesseecsnan 722 15

Calcium...... cecececscnnaas 157 7.82

MagnesiuUM..ccceoccecescocn 51.8 4.26

PotassSiuM.cecescecacoceccoe 182 4.66

Sodium........ cecesccsascs 11.7 0.51

Major CationS..ceceeeeccccccccceccns 17.2

MajJor ANiONS....ccevececcccsccoccons 17.8

Cation/Anion Difference.....c.ccc.. 1.45 %

* Nutrients & Metals arrived unpreserved.



Inter-Mountain Laboratories, Inc.

2506 W. Main Street
Farmington, New Mexico 87401

CLIENT: Andalex Resources DATE REPORTED: 09/11/92
ID: Stream Station #6
SITE: 1423 DATE RECEIVED: 08/19/92
LAB NO: 9491 DATE COLLECTED: 08/15/92
Trace Metals by AA (Total Concentration), mg/L
Analytical Detection
Result: Limit:
ArsenicC (AS)ececesccaccscns ND <0.005
Cadmium (Cd)eecececenacoacss ND <0.002
Chromium (Cr)..... ceeseeseas ND <0.02
Copper (Cu)ecesecoss ceeenes 0.02 <0.01
Iron (F€).eeeeeocoooosnsssnn 0.88 <0.05
Mercury (Hg)eeeeooeeoeeanes ND <0.001
Manganese (Mn)..ceceececees 0.02 <0.02
Lead (Pb)eseececececcannecns 0.02 <0.01
Selenium (Se)..... ceesecens ND <0.005
Zinc (Zn).cee... ceececssccnns 0.36 <0.01
Trace Metals by ICAP (Total Concentration), mg/L
Analytical Detection
Result: Limit:
Aluminum (Al).cceeeeccecacs 0.9 <0.1
Boron (B)eeeeeeceenssconnas . 0.40 <0.01
Barium (Ba)eeesececasscscas ND <0.5
Molybdenum (Mo)....... ceees ND <0.02
Nickel (Ni)eceecosooosssnns 0.01 <0.01

ND - Analyte "not detected” at the stated detection limit.

éanga %I’SO

Water Lab Supervisor



Inter-Mountain Laboratories, Inc.

2506 W. Main Street
Farmington, New Mexico 87401

CLIENT: Andalex Resources DATE REPORTED: 09/11/92
ID: No. 104

SITE: 1225 DATE RECEIVED: 08/19/92

LAB NO: 9492 DATE COLLECTED: 08/15/92
Lab pPH (SeU.)eesereccessccosnss cecens 7.50
Lab Conductivity, umhos/cm @ 25C.... 1120
Lab Resistivity, ohm-m.............. 8.94
Total Dissolved Solids (180C), mg/L. 976
Total Dissolved Solids (calc), mg/L. 871
Total Suspended Solids, mg/L........ 22800
Settleable Solids, ml/L..ceceveccees - 270
Total Alkalinity as CaC03, mg/L..... 141
Total Hardness as CaC03, mg/L....... 374
Sodium Adsorption Ratio....ceevecen. 2.79
Total Ortho-Phosphate, mg/L......... <0.02
Fluoride, mg/Leceecen.. Ceecescesenann 0.56
Nitrate, mg/L...cceeeieeeencennncnnns 12.47
Nitrite, mMg/L..ccececcecoscccscanes 0.24
Ammonia, Mg/L..cceeecececeencccaccnnss 0.42
mg/L meq/L
Bicarbonate as HCO03....... 171 2.81
Carbonate as C03.......... <0.10 <0.01
Chloride....cccc... ceceoes 26.7 0.75
Sulfate........... ceseneen 488 10.2
Calcium..... ceesecescceaann - 112 5.61
Magnesium.....ecs.. PN 22.7 1.86
Potassiume.coees.. ceensoaen 13.3 0.34
Sodium...... cecsessesenas . 124 5.39
Major CationsS..ecceeeecccececcnns .o 13.2
MajJoOr ANiONS.:.cecocesocescsscscness 13.7

Cation/Anion Difference............ 1.94 %

* Nutrients & Metals arrived unpreserved.



Inter-Mountain Laboratories, Inc.

2506 W. Main Street
Farmington, New Maxico 87401

CLIENT: Andalex Resources DATE REPORTED: 09/11/92
ID: No. 104
SITE: 1225 DATE RECEIVED: 08/19/92
LAB NO: 9492 DATE COLLECTED: 08/15/92
Trace Metals by AA (Total Concentration), mg/L
Analytical Detection
Result: Limit:
Arsenic (AS).ceecescesescses 0.006 <0.005
Cadmium (Cd)..eceeo.. ceecese ND <0.002
Chromium (Cr)ecsesee. ceeecnca _ND <0.02
Copper (CU)esecseccsscccces 0.04 <0.01
Iron (F@).eeeescoosnoas eeen 3.88 <0.05
Mercury (Hg).ceeeoooon ceces ND <0.001
Manganese (Mh)...eeeeeacane 0.40 <0.02
Lead (Pb)eeececnn ceeeeeaaas ND <0.01
Selenium (S€).eeeseerocsscss 0.013 <0.005
ZinC (ZN)cceecnroccnosens .o 0.31 <0.01
— _ .
Trace Metals by ICAP (Total Concentration), mg/L
Analytical Detection
Result: Limit:
Aluminum (Al).ceeeeeoacccne 6.4 <0.1
BOXron (B)eececeececeocacccns 0.32 <0.01
Barium (Ba)...ee.. ceeseeaas ND <0.5
Molybdenum (Mo)..... ceacaas ND <0.02
Nickel (Ni).eceeeeeooosocnne 0.01 <0.01

ND - Analyte "not detected"” at the stated detection limit.

Wan%a %rso

Water Lab Supervisor



Inter-Mountain Laboratories, Inc.

CLIENT:
ID:
SITE:
LAB NO:

2506 W. Main Street
Farmington, New Mexico 87401

Anda{gx Resources DATE REPORTED: 09/11/92
No. 5
1016 DATE RECEIVED: 08/19/92
9493 DATE COLLECTED: 08/15/92
Lab PH (SeUe)eseeccocsccccscsoncsasns 7.29
Lab Conductivity, umhos/cm @ 25C.... 1740
Lab Resistivity, ohm-m.......ccc0vv.. 5.76
Total Dissolved Solids (180C), mg/L. 1560
Total Dissolved Solids (calc), mg/L. 1420
Total Suspended Solids, mg/L........ 24
Settleable Solids, ml/L.cececesenccas <0.10
Total Alkalinity as CaC03, mg/L..... 55.5
Total Hardness as CaC03, mg/L....... 738
Sodium Adsorption Ratio.....eeeceeenn 0.18
Total Ortho-Phosphate, mg/L..ccec... <0.02
Fluoride, mg/L....ceceeececsccsacscs 0.79
Nitrate, mg/L..cceccecccccans ceseeas 28.05
Nitrite, Mg/L..ceiceecsccocscsoscces 0.10
Ammonia, mg/L..... cecescsersensens .o 0.23
mg/L meq/L
Bicarbonate as HCO03....... 67.7 1.11
Carbonate as C03.......... <0.10 <0.01
Chloride...cceeeececanacan 26.2 0.74
Sulfate..cceeeceeeececces . 848 17.7
CalciumMe..eeosse seccsecnacs 228 11.4
Magnesium......... cssenens 41.4 3.4
PotasSiUM.cccesoscecocccces 229 5.85
Sodium....... ceessecsseaas 11.5 0.5
Major Cations..c.ceveccccccccns cees 21.1
Major ANiONS..cecececsccccccss cesee 21.5
Cation/Anion Difference.......ce... 0.98 %

* Nutrients & Metals arrived unpreserved.



later-Mountain Laboratories, Inc.

2506 W. Main Street
Farmington, New Mexico 87401

CLIENT: Andalex Resources DATE REPORTED: 09/11/92
ID: No. 105
SITE: 1016 DATE RECEIVED: 08/19/92
LAB NO: 9493 DATE COLLECTED: 08/15/92
Trace Metals by AA (Total Concentration), mg/L
Analytical Detection
Result: Limit:
Arsenic (AS).ccecececceccan ND <0.005
Cadmlum (Cd)..."....'.‘... ND <0'002
Chromium (Cr)ececececcscscss ND <0.02
Copper (CU)eeececcoccsecans 0.02 <0.01
Iron (Fe)eeeeeeeenen ceecense 0.11 <0.05
Mercury (Hg)ececeeeeooeeoenn ND <0.001
Manganese (Mn)..ccecececocecs ND <0.02
Lead (Pb)eceeeececcennecnes ND <0.01
Selenium (S€).cecceccess cees 0.053 <0.005
Zinc (Zn)..... ceessecsssenn 0.30 <0.01
Trace Metals by ICAP (Total Concentration), mg/L
Analytical Detection
Result: Limit:
Aluminum (Al).eecceececcccenn 0.1 <0.1
BOoron (B)eeeeececoscscscecosoecse 0.33 <0.01
Barium (Ba)e.ceceossccosocsns ND <0.5
Molybdenum (MO)...cccecevees ND <0.02
Nickel (Ni)..... cecescceasns ND <0.01

ND - Analyte "not detected" at the stated detection limit.

Wan%a Orso

Water Lab Supervisor



inter-Mountain Laboratories, Inc.

CLIENT'
ID:
SITE:
LAB NO:
e

Andalex Resources DATE REPORTED:
Stream Station 1
1514 DATE RECEIVED:
9614 DATE COLLECTED:
Lab PH (S U.)ecteieerecrncnecnancans 7.25
Lab Conductivity, umhos/cm € 25C.... 575
Lab Resistivity, ohm-m.............. 17.4
Total Dissolved Solids (180C), mg/L. 512
Total Dissolved Solids (calc), mg/L. 433
Total Suspended Solids, mg/L........ 22600
Settleable Solids, ml/L.cecececcoane 100
Total Alkalinity as CaC03, mg/L..... 167
Total Hardness as CaC03, mg/L ....... 322
Sodium Adsorption Ratio......ceeee.n 0.62
Fluoride, mg/L.c.ceceeenecnscanaanns 0.39
Nitrate, mg/L...ceeeececeeccccencoss 2.08
Nitrite, mMg/L.c.cceeeececocconcnnnns 0.05
Ammonia, Mg/Le.eeeeneerscoscsacnanss 0.20
mg/L meq/L
Bicarbonate as HCO03....... 204 3.34
Carbonate as C03......... . <0.10 <0.01
Chloride..seceececcaccanns 17.3 0.49
Sulfate.....cccceeieeeacnns 166 3.47
Calcium..coeeo.s ceceseccens 92.4 4.61
Magnesium......... ceecsnas 22.2 1.83
Potassium........ cecececs . 9.18 0.23
SodiuM..eeeeveecsocsns ceas 25.5 1.11
Major CationsS.ceeeceecesccoanscnsnas 7.78
Major ANiONS...ceccecesocnsas cesese 7.3

Cation/Anion Difference...cecceecess - 3.19

2506 W. Main Streer
Farmington. New Mexico 87401

110/09/92

09/02/92
08/29/92

%



Iinter-Mountain Laboratories, inc.

2506 W. Main Street
Farmington. New Mexico 87401

CLIENT: Andalex Resources DATE REPORTED: 10/09/92
ID: Stream Station 1
SITE: 1514 DATE RECEIVED: 09/02/92
LAB NO: 9614 DATE COLLECTED: 08/29/92
Trace Metals by AA (Dissolved Concentration), mg/L
Analytical Detection
Result: Limit:
Arsenic (AS).eeeececesocsanes 0.024 <0.005
Cadmium (Cd)eeeceeeecenns .o ND <0.002
Chromium (Cr).ceesccessccss ND <0.02
Copper (CU).ecececececccccns 0.03 <0.01
Iron (Fe)eeeeeeeroncesonaan 0.10 <0.05
Mercury (Hg).eceeeeeeeeannnn ND <0.001
Manganese (Mn).....cceeeees 0.14 <0.02
Lead (Pbh)ecececococcncaccss ND <0.02
Selenium (S€)eeeeeccccccens ND <0.005
__  Trace Metals by ICAP (Dissolved Concentration), mg/L
Analytical Detection
Result: Limit:
Aluminum (Al)..eeecesecsons ND <0.1
Boron (B)eeeeeeeeereeecnnes 0.24 <0.01
Barium (Ba).ceeeseesecannns ND <0.5
Molybdenum (MO).eeeeeeeeann ND <0.02
Nickel (Ni)eeeeeeoeonoooan. ND <0.01
ZinC (ZN)eeceeecsoosccnncnas ND <0.01
Trace Metals by ICAP (Total Concentration), mg/L
Analytical Detection
Result: Limit:
Phosphorus (P).ceeeceeecene ND <0.1

ND - Analyte "not detected” at the stated detection limit.

;anﬁa Orso

Water Lab Supervisor



inter-Mountain Laboratories, inc.

2506 W Main Street
Farmington. New Mexico 87401

CLIENT: Andalex Resources DATE REPORTED: 10/09/92
ID: Stream Station 2 ,
SITE: 1336 DATE RECEIVED: 09/02/92
LAB NO: 9615 DATE COLLECTED: 08/29/92
Lab pPH (ScU.)eeeeneeienenccncnnnnnns 7.53
Lab Conductivity, umhos/cm @& 25C.... 897
Lab Resistivity, ohm-m.....cceceesns 11.1
Total Dissolved Solids (180C), mg/L. 200 *
Total Dissolved Solids (calc), mg/L. 660
Total Suspended Solids, mg/L....... . 148000
Settleable Solids, ml/L..cc... eevasa 213
Total Alkalinity as CaC03, mg/L..... 134
Total Hardness as CaC03, mg/L...... . 322
Sodium Adsorption RatiC........ ceees 1.80
Fluoride, Mmg/L...ececeoccccecsnccans . 0.44
Nitrate, mg/L...ceeeeeeneeecnncnens . 13.55
Nitrite, mg/L.....ccceeecencaans cene 0.56
Ammonia, Mg/L.eceeeccecssccsansoncss . 0.20
mg/L meq/L
Bicarbonate as HCO03....... 163 2.68
Carbonate as C03.....c.... <0.10 <0.01
Chloride....cceeeeecnn cene 16.4 0.46
Sulfate....cccceveeenne ceoe 350 7.29
CalCiuMeceeeeessceanacnnne 72.6 3.62
MagnesilM...seesvrecooncss 34.4 2.83
PotassiuMe.ceeeeeese ceenan 32.4 0.83
SodiUM.ceeeeesscccnceaonsan 74.4 3.24
Major CationNS..c..eecsccecccoscocssns 10.5
MajJOr ANiONS..cceeeescccccccccocosse 10.4
Cation/Anion Difference.......c.... 0.38 %

* Insufficient sample for reanalysis.



Inter-Mountain Laboratories, Inc.

2506 W. Main Street
Farmington, New Mexico 87401

CLIENT: Andalex Resources DATE REPORTED: 10/09/92
ID: Stream Station 2

SITE: 1336 ‘ DATE RECEIVED: 09/02/92

-LAB NO: 9615 DATE COLLECTED: 08/29/92

Trace Metals by AA (Dissolved Concentration), mg/L

Analytical Detection

Result: Limit:
Arsenic (AS)ececesecncscncs ND <0.005
Cadmium (Cd).eeceeeococenecsas ND <0.002
Chromium (Cr)eceeeeceeccces ND <0.02
Copper (CU)ececeeccecncccss 0.04 <0.01
Iron (F@).eeeeoeeonnoosnnns 0.06 <0.05
Mercury (Hg).eceeeeeeececenn ND <0.001
Manganese (Mn).....cccc.... 0.03 <0.02
Lead (Pb)ececcececceceeenns ND <0.02
Selenium (S€).ceeeecrcacecns 0.012 <0.005

Trace Metals by ICAP (Dissolved Concentration), mg/L

Analytical Detection

Result: Limit:
Aluminum (Al) ceeecececcncnn ND <0.1
Boron (B).ceceeceevecceoccns 0.27 <0.01
Barium (Ba)eccococeocsccces ND <0.5
Molybdenum (MO)...eeoeceens ND <0.02
Nickel (Ni)eeeeooeooseooons ND <0.01"
ZinC (ZN)eeeecescsccsncnsons ND <0.01

Trace Metals by ICAP (Total Concentration), mg/L

Analytical Detection
Result: Limit:
Phosphorus (P).ceececevense ND <0.1

ND - Analyte "not detected" at the stated detection limit.

;anga Orso

Water Lab Supervisor



Inter-Mountain Laboratories, inc.

\‘\.—/’
CLIENT:
ID:
SITE:
LAB NO:
N

Andalex Resources DATE REPORTED:
Stream Station 4
1203 DATE RECEIVED:
9616 DATE COLLECTED:
Lab pH (SeU.)eecceccesscs ctsesessssae 7.56
Lab Conductivity, umhos/cm @ 25C.... 787
Lab Resistivity, ohm-m........... coo 12.7
Total Dissolved Solids (180C), mg/L. 640
Total Dissolved Solids (calc), mg/L. 619
Total Suspended Solids, mg/L........ 180000
Settleable Solids, ml/L...ccccccecss 630
Total Alkalinity as CaC03, mg/L..... 137
Total Hardness as CaC03, mg/L....... 402
Sodium Adsorption Ratio........ ceenn 0.96
Fluoride, mg/L..... cecccrsssssecnse ces 0.58
Nitrate, mg/L...... cecesecssesesesnn 3.40
Nitrite, mMg/L.cccccescccccccscssans 0.16
Ammonia, Mg/L.eceeeecececcccencananns 0.38
mg/L meq/L
Bicarbonate as HC03....... 167 2.74
Carbonate as C03.......... <0.10 <0.01
Chloride....... Joeseonns e 23.1 0.65
Sulfate...cceeeee cecsanocns 310 6.47
CalCiuMeeoeececoocoscnnascnn 117 5.83
MagnesiuMe.eoevececesccasces 26.7 2.2
PotassiUMeseececcccecsocacs 15.6 0.4
SOdiUMeeeeeccacoconconssna 44 - 1.91
Major CationS.cccececesees ceseseses 10.3
Major ANiONS..c.ocecscccccccnccccns 9.86
Cation/Anion Difference............ 2.41

2506 W. Main Streer
Farmington, New Mexico 87401

10/09/92

09/02/92
08/29/92

%



inter-Mountain Laboratories, inc.

2506 W. Main Street
Farmington, New Mexico 87401

CLIENT: Andalex Resources DATE REPORTED: 10/09/92

ID: Stream Station 4
SITE: 1203 DATE RECEIVED: 09/02/92
LAB NO: 9616 ' DATE COLLECTED: 08/29/92

Trace Metals by AA (Dissolved Concentration), mg/L

Analytical Detection

Result: Limit:
Arsenic (AS).cecoccccsas .o ND <0.005
Cadmium (Cd)..... cecoccons . ND <0.002
Chromium (Cr)eceecsccesceasan ND <0.02
Copper (Cu)eeec.. cesseces .o 0.02 ’ <0.01
Iron (F@)eeeeeoseosesacasas ND <0.05
Mercury (Hg)..eeeeeeeennn .. ND <0.001
Manganese (Mn).ceeececceasn . ND <0.02
Lead (Pb)ecceeccceccccoasns .o ND <0.02
Selenium (S€).cacececccacns 0.012 <0.005

Trace Metals by ICAP (Dissolved Concentration), mg/L

Analytical Detection
‘ Result: Limit:
" Aluminum (Al)...cccevecccen ND <0.1
BOron (B)leeesococscoccssans - 0.28 ‘ <0.01
Barium (Ba)eeceeeessosceosens ND <0.5
Molybdenum (MO)eceecceecess ND <0.02
Nickel (Ni)e.eeeeeeeneanenn ND <0.01
ZinC (ZN)eeeeosoesosscnss .o ' ND <0.01

Trace Metals by ICAP (Total Concentration), mg/L

Analytical Detection
Result: Limit:
Phosphorus (P) e ® & ® & ° 00 .‘. ® e o ND <0 L] l

ND - Analyte "not detected" at the stated detection limit.

Wanéé Orso

Water Lab Supervisor



Inter-Mountain Laboratories, Inc.

CLIENT:
ID:
SITE:
LAB NO:
\\/ g

Andalex Resources DATE REPORTED:
Stream Station 5
1427 DATE RECEIVED:
9617 DATE COLLECTED:
Lab PH (SeUe)ereeeeesnses ceacvescsans 7.10
Lab Conductivity, umhos/cm @ 25C.... 552
Lab Resistivity, ohm-m....cceeceenss 18.1
Total Dissolved Solids (180C), mg/L. 462
Total Dissolved Solids (calc), mg/L. 384
Total Suspended Solids, mg/L....... . 65000
Settleable Solids, ml/L..ceccecceans 360
Total Alkalinity as CaC03, mg/L..... 183
Total Hardness as CaC03, mg/L....... 305
Sodium Adsorption Ratio....cc.ce.... 0.40
Fluoride, Mg/Lecceccecescoasssnscosss 0.33
Nitrate, mg/L.c.ceeeececocsncacoanns . 0.20
Nitrite, mg/L........ ceseccenesanen 0.04
Ammonia, Mg/L.ceeeeeceeencccncansans 0.60
mg/L meq/L
Bicarbonate as HC03....... 223 3.66
Carbonate as C03.......0. <0.10 <0.01
Chloride....cceeeeeseeacsse 9.25 0.26
Sulfate............ cesecas 131 2.73
Calciume.ceceen.n ceseseenn 92.8 4.63
MagnesiuM...eoeeeeeceeeeas . 18 1.48
Potassium........ ceeeeacnns - 7.31 0.19
SOdilUMeeceeeeecsoosoasens . 15.9 0.69
Major Cations...sccevcees ceeessesns 6.99
Major ANioNS..ceeeececseccsccccanan . 6.64
Cation/Anion Difference......... .o 2.52

2506 W. Main Street
Farmington, New Mexico 87401

10/09/92

09/02/92
08/29/92

%



Inter-Mountain Laboratories, Inc.

2506 W. Main Street
Farmington, New Mexico 87401

CLIENT: Andalex Resources DATE REPORTED: 10/09/92
ID: Stream Station 5
SITE: 1427 DATE RECEIVED: 09/02/92
LAB NO: 9617 DATE COLLECTED: 08/29/92
Trace Metals by AA (Dissolved Concentration), mg/L
Analytical Detection
: Result: Limit:
Arsenic (AS)scececcccscccas ND <0.005
cadmium (Cd)...'....‘.....‘ ND <0.002
Chromium (Cr)ecieececccecscs ND <0.02
Copper (CuU)eeccccccccncncsns ND <0.01
Iron (F@)eeeececeecscnsonsons 0.05 <0.05
Mercury (Hg)eeececeeeeoaeess ND <0.001
Manganese (Mn)..ccecececccecs 0.86 <0.02
Lead (Pb)..... cescesesaceese ND <0.02
Selenium (S€).cceceecsscsoes 0.006 <0.005
Trace Metals by ICAP (Dissolved Concentration), mg/L
Analytical Detection
Result: Limit:
Aluminum (Al)eccoceccccssce ND <0.1
Boron (B)eeeesceoccccesse .o 0.22 <0.01
Barium (Ba)eeeeococscssconns ND <0.5
Molybdenum (MO)eeceeeon. oo ND <0.02
NicKel (Ni)eoeooooooeennane ND <0.01
Zinc (Zn).cceccccccecaccns . ND <0.01
Trace Metals by ICAP (Total Concentration), mg/L
Analytical Detection
Result: Limit:
Phosphorus (P)eceecccccceces ND <0.1

ND - AnalYte "not detected”

at the stated detection limit.

;anéa §ISO

Water Lab Supervisor



inter- Nountain Laboratories, inc.

CLIENT:
ID:
SITE:
LAB NO:
N

2506 W. Main Street
Farmington, New Mexico 87401

Andalex Resources DATE REPORTED: 10/09/92

No. 106
1000 DATE RECEIVED: 09/02/92
9612 DATE COLLECTED: 08/29/92
Lab PH (SeU.e)eeeceacnssccoscocans .o 8.11
Lab Conductivity, umhos/cm € 25C.... 1660
Lab Resistivity, ohm-m......... cesen 6.02
Total Dissolved Solids (180C), mg/L. 1320
Total Dissolved Solids (calc), mg/L. 1210
Total Suspended Solids, mg/L........ 6
Settleable Solids, Mml/Lececccecacoes <0.1
Total Alkalinity as CaC03, mg/L..... 161
Total Hardness as CaC03, mg/L...... . 397
Sodium Adsorption Ratioc............ . 5.48
Fluoride, mg/L...cceseccccescsscsss .o 0.63
Nitrate, mg/L..cceccecccencosccnccns 1.40
Nitrite, mg/L....ceeceasccconsessss <0.02
Ammonia, Mg/Leceeccceccecens ceeesone 0.10
mg/L meq/L

Bicarbonate as HC03....... : 197 3.23

- Carbonate as C03.......... <0.10 <0.01
Chloride......... cesenss .o 55.3 1.56
Sulfate...cccceeeeneecenn 662 13.8
CalCiUMeeeececcancosonanee 111 5.52
Magnesium......cceceeecas . 29.4 2.42
PotassiuMeeceeeescs. ceeecas 10.1 0.26
SOdiUM.eeeccececescnscnocns 251 10.9
Major Cations...cceeececcccces ceeese 19.1
MajoOr ANiONS...ccesesesacsccnccanns 18.7
Cation/Anion Difference........... . 1.14 8



Iinter- Nountain Laboratories, inc.

2506 W. Main Street
Farmington, New Mexico 87401

CLIENT: Andalex Resources DATE REPORTED: 10/09/92
ID: No. 106

SITE: 1000 DATE RECEIVED: 09/02/92

LAB NO: 9612 DATE COLLECTED: 08/29/92

Trace Metals by AA (Dissolved Concentration), mg/L

Analytical Detection

Result: Limit:
Arsenic (AS).eceececcccesss ND <0.005
Cadmium (Cd)eceescccecscaca ND <0.002
Chromium (Cr)ececececconasse ND <0.02
Copper (CU)eceececcccncanss ND <0.01
Iron (Fe).ceeveeeccoccncanns ND <0.05
Mercury (Hg).eeeeeeeeecoess ND <0.001
Manganese (Mn)............. ND <0.02
Lead ng)o-o-cooo-i-oonoooo ND <0.02
Selenium (S€)eeeessssssanas ND <0.005

Trace Metals by ICAP (Dissolved Concentration), mg/L

Analytical Detection

Result: Limit:
Aluminum (Al)seeeeocccccssns ND <0.1
Boron (B).ceeeeseccncasnnas 0.40 <0.01
Barium (Ba)eeeeeossseoscoscss ND <0.5
Molybdenum (Mo).cccececeeenen ND <0.02
Nickel (Ni)..b.......'l.... ND <0.01
ZiNC (ZN)ceeececesccocnanesns ND <0.01

Trace Metals by ICAP (Total Concentration), mg/L

Analytical Detection
Result: Limit:
Phosphorus (P).cececececccces ND <0.1

ND - Analyte "not detected" at the stated detection limit.

WanSa Orso

Water Lab Supervisor



Inter-TMountain Laboratories, inc.

N
CLIENT:
ID:
SITE:
LAB NO:

2506 W. Main Street
Farmington, New Mexico 87401

Anda%g¥ Resources DATE REPORTED: 10/09/92
No.
1126 DATE RECEIVED: 09/02/92
9613 DATE COLLECTED: 08/29/92
Lab pPH (SeU.)ecececeecietcecanannnns 7.64
Lab Conductlv1ty, umhos/cm @ 25C.... 1470
Lab Resistivity, ohm-m............. 6.81
Total Dissolved Solids (180C), mg/L. 1260
Total Dissolved Solids (calc), mg/L. 1210
Total Suspended Solids, mg/L........ 20
Settleable Solids, ml/L..cecceaccccss 0.2
Total Alkalinity as CaC03, mg/L..... 235
Total Hardness as CaC03, mg/L ..... .o 349
Sodium Adsorption Ratlo.... ...... oo 6.41
Fluorlde, MGg/Leeeeecocaons ceeescanss 0.70
Nitrate, mg/L......cevennneen.. ceees 2.07
Nitrite, mg/L.....cccceenneceecensn 0.02
Ammonia, Mg/L.cceccccsocasccss cecenne 0.66

‘ mg/L meq/L
Bicarbonate as HCO03....... 287 4.7
Carbonate as C03......0c. <0.10 <0.01
Chloride....cceeececeeccas 51 1.44
Sulfate....ccoeeeenn cesecse 616 12.8
CalciumM.eecseeccscocacsnns 89 4.44
Magnesium. ...cecoeceveeecns 31 2.55
PotassiumM.....cecv ceeenan 9.53 0.24
SodiUMeseeeeeeeeencocancns 275 12
Major Cations....v.eeeeeeeenennnn .o 19.2
Major Anions.....cceeeeecceccaancen 19
Cation/Anion Difference..... ceasene 0.65 %



inter-TNountain Laboratories, inc.

2506 W. Main Street
Farmington. New Mexico 87401

CLIENT: Andalex Resources DATE REPORTED: 10/09/92
ID: No. 107

SITE: 1126 DATE RECEIVED: 09/02/92

LAB NO: 9613 DATE COLLECTED: 08/29/92

Trace Metals by AA (Dissolved Concentration), mg/L

Analytical Detection

Result: Limit:
Arsenic (AS).ecceecccccccenss ND <0.005
Cadmium (Cd).eececocccssasas ND <0.002
Chromium (Cr)eceececccecscas ND <0.02
Copper (Cl)eeceecccecocccncss 0.02 <0.01
Iron (Fe)eeeeeeooocoenonnns ND <0.05
Mercury (Hg)eeeeeeeeeeencas ND <0.001
Manganese (Mn)....ccceeece ND <0.02
Lead (Pb)eveeeerennnnnnnnn. ND <0.02
Selenium (S€)ceescerecscsscs ND <0.005

Trace Metals by ICAP (Dissolved Concentration), mg/L

Analytical Detection

Result: Limit:
Aluminum (Bl) eeceeeeecnannns ND <0.1
Boron (B)eeceeceosscscecoccnn 0.40 <0.01
Barium (Ba)eececoeceocossoases ND <0.5
Molybdenum (Mo)............ ND <0.02
Nickel (Ni)eeeeeeooeoooosan ND <0.01
ZinC (ZN)eceececccocssconccs ND <0.01

Trace Metals by ICAP (Total Concentration), mg/L

Analytical Detection
Result: Limit:
Phosphorus (P)e.cccccccoscen ND <0.1

ND - Analyte "not detected" at the stated detection limit.

Wanaé Orso

Water Lab Supervisor



GENERAL OFFICES: 1919 SOUTH MIGHLAND AVE., SUITE 210-B, LOMBARD, ILLINOIS 60148 * (312) 953-9300

:1‘ COMMERCIAL TESTING & ENGINEERING CO.

/T since 1908 - Member of the SGS Group (Socidis' Geherale de Surveillance) _
PLEASE ADDRESS ALL OORHESP_ONDENCE TO:
P.0. BOX 1020, HUNTINGTON, UT 84528
September 1, 1989 ~ TELEPHONE: (801) 853-2311
Job No.: 59 9945 Sample ID: ANDALEX RESQURCES, INC.
Date Rec'd: August 16, 1989 SAMPLE #2
' Rec"d 0800 hr.
Date Sampled: --——- no sampling time
Sampled By: ANDALEX RESOURCES, INC. Mbove Pmag te
Andalex Resources SaiPler. # | Adwe minweESiTE
P.0. Box 902
Price UT 84501 Stiex, 7"
pPH 7. <
LonducTiumy B3O
TeupP N/4

WATER ANALYSIS

,\, Aluminum 2.90 mg/1 Hardness, Total 581 mz/1 CaCO3
Alk., Bicarbonate 693 mg/1 HCO3 Iren - 10.60 mg/1
Alk., Carbonate < mg/l CaCO3 Lead 0.050< mg/l
Anions, Total 12.83 meq/1 Magnesium 39.30 mZ/1
Barium 0.23 me/1 Manganese 5.30 mg/1
Boron 0.29 me/1 Nickel 0.04 mg/1
Cadmiurm 0.002¢ mg/1 Potassium 16.80 mz/1
Calcium 167.9 mg/1 ‘Silver 0.010« mg/1
Cations, Total 12.49 meq/l1 Sodium 10.10 mg/1
Chloride 25.0 g/l Solids, Dissolved 650.0 /1
Chromium 0.02< ma/l Solids, Settleable 40.0> mg/l1
Copper 0. 060 mg/1 Solids, Suspended 75380.0 mz/1

Respectfuily submitted,
COMMERCIAL TESTING & ENGINEERING CO.

m VY

Original Copy Watermarked . Manager, Huntington Laboratory

For Your Protection
OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED N PRINCIPAL COAL MINING AREAS,
£.465 ' TIDEWATER AND GREAT LAKES PORTS, AND RIVER LOADING FACILITIES

- ANALYST: ﬂ ‘\1 dAzm/



»

GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE., SUITE 210-8, LOMBARD, ILLINOIS 60148 ¢ (312) 853-9300

«4fl COMMERCIAL TESTING & ENGINEERING CO.

\\/ SINCE 1908 Member of the SGS Group (Socidte’ Geherale de Surveiliance)
PLEASE ADDRESS ALL CORRESPONDENCE TO:
P.O. BOX 1020, HUNTINGTON, UT 84528
Sepmmmr 1’ 1989 : TELEPHONE: (801) 853-2311
Job No.: 59 9945 Sample ID: ANDALEX RESOURCES, INC.
Date Rec'd: August 16, 1989 SAMPLE #2
Rec”d 0800 hr.
Date Sampled: ---——- no sampling time

Sampled By: ANDALEX RESOURCES, INC.

Andalex Resburces

P.0. Box 902
Price UT 84501
WATER ANALYSIS
Sulfate 70.0 mg/l © Zine 0.21 mg/l
W ANALYST: LO J KU
Respectfully submitted,
;ﬂ‘ . COMMERCIAL TESTING & ENGINEERING CO.

Original Copy Watermarked Manager, Huntington Laboratory

For Your Protection

- anm



.

N

e -

— .
y.

SINCE 1908

COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE., SUITE 210-8, LOMBARD, ILLINOIS 80148 ¢ (312) 853-8300

Member of the SGS Group (Sociéts' Geherale de Surveliance)

Job No.: 59 9944

Date Rec’d: August 16, 1989
Date Sampled: --—-

Sampled By: ANDALEX RESOURCES, INC.

Andalex Resources

PLEASE ADDRESS ALL CORRESPONDENCE TO:
P.O. BOX 1020, HUNTINGTON, UT 84528

September 1, 1989

TELEPHONE: (801) 853-2311

Sample ID: ANDALEX RESOURCES, INC.

SAMPLE #1
Rec"d 0800 hr.
no sampling time

f3ihis Pymes L

SAMPLER, H3 BelOW WMINESTE

Price UT 54501 Stie 0t

pH 7.3 ‘

ConoucTw Ty G8D

TemP N/A

WATER ANALYSIS

Aluminum 0.50 ng/1 Hardness, Total 487 mg/1 CaCO3
Alk., Bicarbonate 542  mg/1 HCO3 Iron 0.58 mg/1
Alk., Carbonate 1<  mg/l CaC03  Lead 0.050<c mg/l
Anions, Total 10.63  meq/l _Magnesium ~36.20 me/l
Barium 0.10 mg/1 Manganese 2.90 mg/1
Boron 0.50 mg/1 Nickel 0.04 me/1
Cadmium 0.002¢< mg/l Potassium 13.40 mg/l
Calcium 135.3 mg/1 Silver 0.010¢< mg/l
Cations, Total 10.83  meq/l1 Sodium 17.30 ma/l
Chloride 40.0 ma/l Solids, Dissolved 1010.0 ma/l1
Chromium 0.02< mg/1 Solids, Settleable 40.0> ma/l
Copper 0.020 ma/l Solids, Suspended 90000.0> mg/1

ANAL;l’ST: /0 sZ//IQ/ﬂ’)/\J

Original Copy Watermarked
For Your Protection

F-485

Respectfully submitted,
COMMERCIAL TESTING & ENGINEERING CO.

o WY

Manager, Huntington Laboratory

OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS,
TIDEWATER AND GREAT LAKES PORTS, AND RIVER LOADING FACILITIES



3

GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE., SUITE 210-B. LOMBARD, ILLINOIS 60148 * (312) 953-8300

,fi COMMERCIAL TESTING & ENGINEERING CO.
A |

i NCE 1908 Member of the SGS Group (Socis' Geheraie de Surveiliance)

PLEASE ADDRESS ALL CORRESPONDENCE TO:
P.0. BOX 1020, HUNTINGTON, UT 84528
September 1, 1989 TELEPHONE: (801) 853-2311
Job No.: 58 9944 Sample ID: ANDALEX RESOURCES, INC.
Date Rec’d: August 16, 1989 SAMELE #1
Rec’d 0800 hr.

Date Sampled: —————— no sampling time
Sampled By: ANDALEX RESOURCES, INC.
Andalex Resources

P.0. Box 902
Price UT 84501

WATER ANALYSIS
Sulfate 80.0 mg/1 Zinc 0.17 e/l

“—  ANALYST: ,@ . \Z«JQ//M/

) ﬂ Respectiully submitted,
COMMERCIAL TESTING & ENGINEERING CO.

A M

Original Copy Watermarked .
For prypmm Manager, Huntington Laboratory
OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS.



GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE., SUITE 210-B. LOMBARD, ILLINOIS 60148 ¢ (312) 953-9300

cf& COMMERCIAL TESTING & ENGINEERING CO.
poe

Job No.: §9 10575

Member of the SGS Group (Socidw’ Geherale de Surveillance)

Date Rec’d: August 28, 1990

Date Sampled: July 27,
Sampled By: Andalex
Andalex Resources

F.0. Box 902
Price UT 84501

1990

PLEASE ADDRESS ALL CORRESPONDENCE TO:
P.O. BOX 1020, HUNTINGTON, UT 84528

October 30, 1990 TELEPHONE: (801) 653-2311

- Sample ID:

SAMPLE #1 (ABOVE OLD MINE)

SITE NEAR DRILL

HOLE 402 ,

(Sample was received in a one quart
glass bottle)

WATER ANALYSIS

Al1k., Bicarbonate 383 mg/1 HCO3
N 10-09-90

Alk., Carbonate Ik mg/1 CaCO3
10-09-80

Calcium 135.6 mg/1
10-09-90

Cations, Total 9.53 meq/1

Chloride 15.0 mz/1
10-15-90

Hardness, Total 427 ng/1 CaCoO3

Iron 3.08 m/1
10-09-90

\—  ANALYST: D

./

ginal Copy Watermarked
For Your Protection

Magnesium 21.50 mg/1
10-09-90

Manganese 0.0 me/l
10-09-90 ‘

Potassium 8.67 mg/1
10-08-90

Sodium 17.60 ng/1
10-08-90

Solids, Dissolved 2849.0 me/1
10-24-90

Sulfate 145.0 ma/1
10-18-90

Respectfully submitted,
COMMERCIAL TESTING & ENGINEERING CO.

JL W

Manager, Huntington Laboratory

OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PR_IF_JC!PAL COAL ﬁl!lye AREAS,



GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE., SUITE 210-8. LOMBARD, ILLINOIS 80148 * (312) 983-9300

/Ti COMMERCIAL TESTING & ENGINEERING CO.
A

NS : Member of the SGS Group (Socie’ Geharale de SurveMance)
PLEASE ADDRESS ALL CORRESPONDENCE TO:
PO BOX 1020, HUNTINGTON, UT 84528
October 30, 1990 TELEPHONE: (801) 853-2311

Job No.: 688 10576 Sanple ID:

Date Rec'd: August 29, 1990
: SAMPLE #4 (SAMPLED STATION)
Date Sampled: July 27, 1990 Z2ND SITE DOWN FROM MINE

B (Sampled was received in a
Sampled By: Andalex ’ one quart glass bottle)

Andalex Resources
F.0O, Box 302
Price UT 84501

WATER ANALYSIS

Alk., Bicarbonate 216 mg/1 HCO3 Magnesium 85.20 me/1
- 10-15-980 , 10-09-90

Alk., Carbonate 1<  mg/1 CaCO3 Manganese 0.562 mg/1
10-15-90 10-09-80

Calcium 402.5 mg/1 Potassium 24.96 mg/1
10-08-90 10-09-90

Cations, Total 29.65 meq/1 - Sodium 43.90 mz/1
‘ 10-09-90

Herdrness, Total 1366 ©  ma/1 CaCo3 Solids, Dissolved 2313.0 e/l
10-24-90

Sulfate . 290.0 g/l
10-18-90

4 -

\v ANALYST: ( ‘} \%M\’\/

Respectfully submitted, -
COMMERCIAL TESTING & ENGINEERING CO.
Original Copy Watermarked ' ) Manager, Huntington Laboratory

For Your Protection .
‘ OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS,
TIDEWATER AND GREAT LAKES PORTS. AND RIVER LOADING FACILITIES



Inter-Mountain Laboratories, inc.

2506 W. Main Streest
Farmington, New Mexico 87401

CLIENT: Andalex Resources DATE REPORTED: 07/08/92
ID: Station #5

SITE: 1230 DATE RECEIVED: 06/05/92
LAB NO: F8929 DATE COLLECTED: 05/30/92

Lab pH (S«Uc)ececcscocnas cvecscccene 7.59

Lab Conductivity, umhos/cm @ 25C.... 890

Lab Resistivity, ohm=-m...cccceceeese 11.2

Total Dissolved Solids (180C), mg/L. 808

Total Dissolved Solids (calc), mg/L. 669

Total Alkalinity as CaC03, mg/L..... 173

Total Hardness as CaC03, mg/L....... 449

Sodium Adsorption Ratioc......... cees 0.73

Total Ortho-phosphate, mg/L......... <0.02

Fluoride, Mg/L.ccececececccacccnaces 0.32

Sulfide as H2S, Mg/Lececcececcconens *

" Nitrate, mg/L....cceceecen cecsons coe : *
Nitrite, mg/L.cccececcss cececees cee *
Ammonia, MG/L.cceseeeccccacccccccces *

mg/L meq/L
N Bicarbonate as HCOB....... 211 3.46
" Carbonate as C03..ceccnces 0 0
Chloride...cceoececcenccsns 20.4 0.58
Sulfate..cceeeeeeeceeneces 367 7.65
Calcium........Q..l....‘.. 132 6.57
Magnesium......cec00. cesen 29.3 2.41
PotasSiUM.cceccceccccscans 12.9 0.33
SOdiUM..ceeeeccocsocncsooens 35.7 1.55
Major Cations..ceceeaccecscensecsnn 10.9
MaJOr ANiONS.ceccccccsscscsssccscss 11.7
Cation/Anion Difference......ccc.c.. 3.63 %
* Insufficient sample.



Inter-Mountain Laboratories, Inc.

2506 W. Main Street
Farmington, New Mexico 87401

CLIENT: Andalex Resources DATE REPORTED: 07/08/92
ID: Station #5
SITE: 1230 DATE RECEIVED: 06/05/92
LAB NO: F8929 DATE COLLECTED: 05/30/92
Trace Metals by AA (Dissolved Concentration), mg/L
Analytical Detection
) Result: Limit:
ArsenicC (AS)eeeecccocscsscss ND <0.005
Cadmium (Cd).eeeeeececs cees ND <0.002
Mercury (Hg).eeoeeoe-o- cesse ND <0.001
Lead (Pb)....ceeeeccccecnns ND <0.02
Selenium (S€).eecess ceecvens ND <0.005
Trace Metals by ICAP (Dissolved Concentration), mg/L
Analytical Detection
i Result: Limit:
N Aluminum (Al)..cecevceccses ND <0.1
Boron (B)eceececcosoacccanes 0.26 <0.01
Barium (Ba).......'l....... ND <0.5
Chromium (Cr)eeeecececcsces . ND <0.02
Copper (CUu)ecececececocccecsses 0.01 <0.01
Iron (Fe)eeeeeeooecacocssns ND <0.05
Manganese (MN)...ecececeee. .o ND <0.02
Molybdenum (MO).eeeoccccccs ND <0.02
Nickel (Ni)eeeeoeoeeoeoooaans ND <0.01
ZinC (ZN)cecsnsscscccnnscns 0.04 <0.01

ND - Analyte "not detected" at the stated detection limit.

Water Lab Supervisor



inter-Mountain Laboratories, Inc.

CLIENT:
ID:
SITE:
LAB NO:
L\ .

2506 W. Main Street
Farmington, New Mexico 87401

?g?alex DATE REPORTED: 08/05/92
0940 DATE RECEIVED: 07/21/92
F9288 DATE COLLECTED: 07/11/92
Lab PH (SeUs)eeeecnnecceccrenonannns 7.13
Lab Conductivity, umhos/cm @ 25C.... 1090
Lab Resistivity, ohm-m.......cc0uve.n 9.19
Total Dissolved Solids (180C), mg/L. 826
Total Dissolved Solids (calc), mg/L. 749
Total Suspended Solids, mg/L........ 49200
Settleable Solids, ml/L..ccceccecccces 500
Total Alkalinity as CaC03, mg/L..... 194
Total Hardness as CaC03, mg/L....... 201
Sodium Adsorption Ratlo............. 5.47
Total Ortho-phosphate, mg/L......... <0.02
Fluoride, mg/L...cceececcecccacennns 0.47
Nitrate, mg/L.cccccccecccccccccnnnns 0.77
Nitrite, mg/L....ccccceeenienccnnne. 0.09
Ammonia, Mg/Lecesesccsscsccensscnnes 0.03

mg/L meq/L
Bicarbonate as HC03....... 237 3.88
Carbonate as C03.......... <0.10 <0.01
Chloride...cceeeereccacnss 17.1 0.48
Sulfate.....ccceveeeeen oo 360 7.49
CalciuM.eeeeeeeceescconnee 57.0 2.84
Magnesium.eecoececccncecns 14.3 1.18
Potassium........ ceeccence 6.65 0.17
SodiUuMeceeceececececcannns 178 7.75
Major CatiONS.ceecescesoccsscsoncscs 11.9
MajJOr ANiONS..eceeeccccesccoccccsss 11.9
Cation/Anion Difference............ 0.13 %

* Samples arrived at lab 10 days after sampling.

* Nutrient and Metal samples unpreserved.



Inter-Mountain Laboratories, Inc.

2506 W. Main Street
Farmington. New Mexico 87401

CLIENT: ?ggalex DATE REPORTED: 08/05/92
ID:

SITE: 0940 DATE RECEIVED: 07/21/92
LAB NO: F9288 DATE COLLECTED: 07/11/92
Trace Metals by AA (Total Concentration), mg/L

Analytical Detection
Result: Limit:
Arsenic (AS)eeececcssessscsa 0.027 <0.005
Cadmium (Cd).eeeceecescocss 0.004 <0.002
Mercury (Hg)eeeseoooeaecoass ND <0.001
Lead (Pb)eciceceercccaccsnas 0.10 <0.02
Selenium (S€)eceececccccsns 0.005 <0.005
Trace Metals by ICAP (Total Concentration), mg/L
Analytical Detection
Result: Limit:
Aluminum (Al).ceceevsscscss 22.2 <0.1
N Boron (B)eeseoosos cescscsccca 0.44 <0.01
Barium (Ba).ecesesossscoces 1.9 <0.5
Chromium (Cr)eceecccececss .o ND <0.02
Copper (CU).ceecencoocses o 0.07 <0.01
Iron (F€)eeeeeeosoosscacosnse 19.2 <0.05
Manganese (Mn)...cececececess 3.58 <0.02
Molybdenum (MO).:eecceoccces ND <0.02
Nickel (Ni).ieeeeeeeeeeoeenn 0.14 <0.01
Zinc (2n).ec.. cevecereascncs 0.09 <0.01

ND - Analyte "not detected" at the stated detection limit.

;anga Ors’oS :

Water Lab Supervisor



Inter-Mountain Laboratories, inc.

2506 W. Main Street ‘

Farmington, New Mexico 87401

N
CLIENT: Anczlalex DATE REPORTED: 08/05/92
ID: 10

SITE: 1200 DATE RECEIVED: 07/21/92
LAB NO: F9289 DATE COLLECTED: 07/11/92

Lab PH (SelU.)eeerecocsccccsconscnsen 6.65

Lab Conductivity, umhos/cm € 25C.... 549

Lab Resistivity, ohm-m.......c.cc00 18.2

Total Dissolved Solids (180C), mg/L. 426

Total Dissolved Solids (calc), mg/L. 362

Total Suspended Solids, mg/L........ 252

Settleable Solids, ml/L....... ceseas 0.2

Total Alkalinity as CaC03, mg/L..... 61.6

Total Hardness as CaC03, mg/L....... 210

Sodium Adsorption Ratio..... ceresens 1.06

Total Ortho-phosphate, mg/L......... <0.02

Fluoride, mg/L........ ceeeecenn ceces 0.47

Nitrate, mg/L..c.cc... cesescesesacse - 3.78

Nitrite, mg/L.cecececes cececsscnens 0.15

Ammonia, Mg/Lececeeccccccsocscscncasee 0.24

mg/L meq/L

N . Bicarbonate as HCO03....... 75 1.23

Carbonate as C03....0cccee <0.10 <0.01

Chloride.c.ceceeeeocsnecces 17.5 0.49

Sulfate.....coveeeeennn cee 186 3.88

CalciuMeeeeeeeeecans cesens 60.9 3.04

Magnesium...eeeeeeocececes 14.1 1.16

PotassiuM.cceccescsns ceeee 11.3 0.29

S’odiumoo-oooo--;-oo--opo.o 35.2 1053

Major Cations........ cesccscsesanse 6.02

Major ANiONS..cscecsosccsccccccscaccs 5.87

Cation/Anion Difference...ceeeee.. . 1.27 ¢

* Samples arrived at lab 10 days after sampling.
* Nutrient and Metal samples unpreserved.



inter-Mountain Laboratories, Inc.

N
,
CLIENT: Andalex DATE REPORTED:
ID: 102
SITE: 1200 DATE RECEIVED:
LAB NO: F9289 DATE COLLECTED:
Trace Metals by AA (Total Concentration), mg/L
Analytical Detection
Result: Limits
Arsenic (AS)eccecccccccscss ND <0.005
Cadmium (Cd).cesececcoccoss ND <0.002
Mercury (Hg)eeeeceoooeocaone ND <0.001
Lead (Pb).ececcececsccsccnes ND <0.02
Selenlum (S€)eseecsccscccas ND <0.005
Trace Metals by ICAP (Total Concentration), mg/L
Analytical Detection
Result: - Limit:
Aluminum (Al)..eeeeecerecss 1.6 <0.1
. Boron (B)...ceceriecocanccnn 0.26 <0.01
Barium (Ba)ecceescscccccacns ND <0.5
Chromium (Cr)eceececcscecss -0.14 <0.02
Copper (Cu)ecececcens ceccsa 0.02 . <0.01
Iron (F@)eeeeeaeeooancoscnn 14.3 <0.05 .
Manganese (Mn)....c.ccececees 0.34 <0.02
Molybdenum (MO).ccccccecees ND <0.02
Nickel (Ni)eeseeoeveoceons .. 0.04 <0.01
ZinC (ZN)cececoccsccccccncs ND <0.01

2506 W. Main Street
Farmington, New Mexico 87401

08/05/92

07/21/92
07/11/92

ND - Analyte "not detected" at the stated detection limit.

Water Lab Supervis

;anga Orso

or



Inter-Mountain Laboratories, inc.

CLIENT:
ID:
SITE:
LAB NO:
S—’

2506 W. Main Street
Farmington, New Mexico 87401

?ggalex DATE REPORTED: 08/05/92
1256 DATE RECEIVED: 07/21/92
F9290 DATE COLLECTED: 07/11/92
Lab PH (Sele)ecececccocsscsncssssnces 7.35
Lab Conductivity, umhos/cm @ 25C.... 655
Lab Resistivity, ohm-m..ccveevecesns 15.3
Total Dissolved Solids (180C), mg/L. 490
Total Dissolved Solids (calc), mg/L. 416
Total Suspended Solids, mg/L........ 41700
Settleable Solids, ml/L...c..cececccns 660
Total Alkalinity as CaC03, mg/L..... 146
Total Hardness as CaC03, mg/L....... 139
Sodium Adsorption RatiO...ceceeceess 3.29
Total Ortho-phosphate, mg/L......... <0.02
Fluoride, mg/L.ccccecescn. cesiseccens 0.47
Nitrate, mg/L...cccu... cecesssssene . 0.93
Nitrite, mg/L..c.cceceeecccccnacans 0.11
Ammonia, mg/L...... cesessssesessesns 0.67

mg/L meq/L
Bicarbonate as HCO03....... 178 2.92
Carbonate as C03.......... <0.10 <0.01
Chloride....... cecccesns .o 10.3 0.29
Sulfate.....c...... cesene . - 172 3.58
CalciuMe.evoesccssns ceesnse 41.4 2.07
Magnesium..eeeececcaccccsns 8.60 0.71
PotassSiuMeseeceoceccecccnce 6.65 0.17
Sodium..scesas cescescssans 89.2 3.88
Major CationS..cceeescececceccccess 6.82
MajJOr ANiONS.ccecsessscscsvrssncssnse 6.86
Cation/Anion Difference........ s 0.26 %

* Samples arrived at lab 10 days after sampling.

* Nutrient and Metal samples unpreserved.



Inter-Mountain Laboratories, Inc.

2506 W. Main Street
Farmington, New Mexico 87401

CLIENT: Andalex DATE REPORTED: 08/05/92
: ID: 103 v

SITE: 1256 DATE RECEIVED: 07/21/92
LAB NO: F9290 DATE COLLECTED: 07/11/92

Trace Metals by AA (Total Concentration), mg/L

Analytical Detection
, Result: Limit:
Arsenic (AS).cecececcoccccces ND <0.005
Cadmium (Cd)eeeeeeeeeeeeee. 0.004 <0.002
Mercury (Hg)eeceeceeooeeens ND <0.001
Lead (Pb)...... cecssee ceean 0.04 <0.02
Selenium (S€).ceeeecccccann 0.009 <0.005

Trace Metals by ICAP (Total Concentration), mg/L

Analytical Detection

Result: Limit:
Aluminum (Al).cececececccns 52.7 <0.1
Boron (B)eecescesecososccocsas 0.35 <0.01
Barium (Ba)ecececececcoces oo 2.4 <0.5
Chromium (Cr)..c.ccecececess ND » <0.02
Copper (CU).eceeeccccscccsns 0.06 <0.01
Iron (Fe)'.....'...‘. ..... e 38.5 <0.05
Manganese (Mn)...... cecccns 4.55 <0.02
Molybdenum (MO).eeeee.o.. oo ND <0.02
Nickel (Ni)eeeeoeesosossas . 0.14 <0.01
Zinc (Zn)eeeccececeacscsssea 0.10 <0.01

ND - Analyte "not detected"” at the stated detection limit.

;anga Orso :

Water Lab Supervisor



Inter-Mountain Laboratories, Inc.

CLIENT:
ID:
SITE:
LAB NO:

2506 W. Main Street
Farmington, New Mexico 87401

Andalex Resources Inc. DATE REPORTED: 10/09/92
Stream Station #3
1019 DATE RECEIVED: 09/10/92
9654 DATE COLLECTED: 09/07/92
Lab pH (s.u.)ecececeecen. ceeeccncnnn 7.46
Lab Conductivity, umhos/cm @ 25C.... 485
Lab Resistivity, ohm-m.............. 20.6
Total Dissolved Solids (180C), mg/L. 332
Total Dissolved Solids (calc), mg/L. 271
Total Suspended Solids, mg/L........ 3970
Settleable Solids, ml/L...cveececccns 1.4
Total Alkalinity as CaC03, mg/L..... 107
Total Hardness as CaC03, mg/L ...... . 191
Sodium Adsorption Ratioce...cceeecsns 0.59
Fluoride, mg/L....... ceetessasesenan 0.66
Nitrate, mg/L..c.ceecececnnncnncnnss 2.13
Nitrite, mg/L......ccceeecccccnnnes 0.11
Ammonia, mg/L...... PO ceeecnanas 0.09

' mg/L meq/L
Bicarbonate as HCO03..... .o 131 2.14
Carbonate as C03......... . <0.10 <0.01
Chloride....cceeesececocces 10.9 0.31
Sulfate...vceeeeeee. eeesens 100 2.09
CalCiUMesesseoacsonaoace .o 57.7 2.88
MagnesiumM..cceceeesceacas . . 11.5 0.95
Potassium....cceeeeeeceeen 6.87 0.18
SodiuM..cveecesecasocnsans 18.8 0.82
Major Cations......ccoveeeincnnnnn 4.82
MajJor ANiONS...sescescscscccscccsns 4.71
Cation/Anion leference ..... cecennn 1.19 %



Inter-Mountain Laboratories, Inc.

2506 W. Main Street
Farmington, New Mexico §7401

CLIENT: Andalex Resourcévanc. DATE REPORTED: 10/09/92

ID: Stream Station #3
SITE: 1019 DATE RECEIVED: 09/10/92
LAB NO: 9654 DATE COLLECTED: 09/07/92

Trace Metals by AA (Dissolved Concentration), mg/L

Analytical Detection

Result: Limit:
Arsenic (AS)eeeeccccscssaas 0.006 <0.005
Cadmium (Cd).ececceccocccas ND <0.002
Chromium (Cr)ecececesocccss ND <0.02
Copper (CU)eeecesvcccccssces ND <0.01
Iron (Fe).eeeseeeeoceasanass ND <0.05
Mercury (Hg)eceeeeeooeocans ND <0.001
Manganese (Mn).ccceescocees ND <0.02
Lead (Pb).cccecunnncnnienes ND <0.02
Selenium (S€)eeeeeeencecass 0.010 <0.005

Trace Metals by ICAP (Dissolved Concentration), mg/L

Analytical Detection

_ Result: Limit:
Aluminum (Al)eececeecsecceas ND <0.1
BOXron (B)eecececeeccococoocss 0.22 <0.01
Barium (Ba).eeesesocccccans ND <0.5
Molybdenum (MO)..eeeeevennn ND <0.02
Nickel (Ni)eeeeeeseosoeaenn ND <0.01
ZinC (ZN)eeecsoccsccssccans ND <0.01

Trace Metals by ICAP (Total Concentration), mg/L

Analytical Detection
Result: Limit:
Phosphorus (P).‘...l....... 0.3 <0.1

ND - Analyte "not detected" at the stated detection limit.

.\\ ’ '
Wanéa Orso

Water Lab Supervisor



Inter-Mountain Laboratories, Inc.

\s/'
CLIENT:
ID:
SITE:
LAB NO:
e

2506 W. Main Street
Farmington, New Mexico 87401

Andalex Resources Inc. DATE REPORTED: 10/09/92
Stream Station #5
1059 DATE RECEIVED: 09/10/92
9655 DATE COLLECTED: 09/07/92
Lab PH (SeU.)eeeeeeeeeececencecannnn 7.30
Lab Conductivity, umhos/cm @ 25C.... 510
Lab Resistivity, ohm-m..... cesecanan 19.6
Total Dissolved Solids (180C), mg/L. 300
Total Dissolved Solids (calc), mg/L. 317
Total Suspended Solids, mg/L........ 11500
Settleable Solids, ml/L.ccecccccacas . 56
Total Alkalinity as CaC03, mg/L..... 108
Total Hardness as CaC03, mg/L....... 194
Sodium Adsorption RatiO....eeececees 1.06
Fluoride, mg/L..cceoee. cecacees cecees *
Nitrate, mg?L.. ..................... 3.58
Nitrite, mg/L.ccececceccccss cecsene 0.03
Ammonia, MG/L.cecececccccccccccannss 0.88

mg/L meq/L
Bicarbonate as HCO03....... 132 2.16
Carbonate as C03.......... <0.10 <0.01
Chloride...... cesecsenvsans 19.5 0.55
Sulfate..ceeececcoocsccnns 115 2.4
CalciuUM.ceseenscsesocconne 54.3 2.71
MagnesiumMeeeeseccescoscosce 14.2 1.17
PotasSiUMeeceeecccecosccccas 14.3 0.37
Sodium..... cesessecceascnns 34 1.48
Major Cations....cececececcccaces .o 5.73
Major ANiONS..cseececcccocsccscacns 5.63
Cation/Anion Difference....ecece.c... 0.88 %

* Insufficient sample for analysis.



Iinter-Mountain Laboratories, Inc.

2506 W. Main Street
Farmington, New Mexico 87401

CLIENT: Andalex Resources Inc. DATE REPORTED: 10/09/92
ID: Stream Station #5
SITE: 1059 DATE RECEIVED: 09/10/92
LAB NO: 9655 DATE COLLECTED: 09/07/92
Trace Metals by AA (Dissolved Concentration), mg/L
Analytical Detection
Result: Limit:
Arsenic (AS).ccecosccsccsscs 0.008 <0.005
Cadmium (Cd)..... cecsessane ND <0.002
Chromium (Cr)eeeeececccocas ND <0.02
Copper (Cu)ececeecesns cesone 0.09 <0.01
ITon (Fe€)eeeeeeovicecncnnsns 0.13 <0.05
Mercury (Hg).eeceoeeoow seecae ND <0.001
Manganese (Mn)...... cessaan ND <0.02
Lead (Pb).cceevcecreenennns ND <0.02
Selenium (S€)eceececscccean 0.006 <0.005
Trace Metals by ICAP (Dissolved Concentration), mg/L
Analytical Detection
Result: Limit:
Alumlnum (Al)eevneeeneennns 0.1 <0.1
Boron (B)eeeeoesooos ceeccen 0.19 <0.01
Barium (Ba)....... ceessecns ND <0.5
Molybdenum (Mo)............ ND <0.02
Nickel (Ni)..seesoo csececcs ND <0.01
Zinc (Zn)...... cseesccnnn .- 0.03 <0.01
Trace Metals by ICAP (Total Concentration), mg/L
Analytical Detection
Result: Limit:
Phosphorus (P)..... cessccce 0.7 <0.1

ND - Analyte "not detected”

at the stated detection limit.

Wanga Orso

Water Lab Supervisor



Inter-Mountain Laboratories, Inc.

2506 W. Main Street
Farmington, New Mexico 87401

N—
CLIENT: Andalex Resources Inc. DATE REPORTED: 10/09/92
ID: Stream Station # 9

SITE: 1145 DATE RECEIVED: 09/10/92
LAB NO: 9656 _ DATE COLLECTED: 09/07/92

Lab pH (s.u.)..... cesesssssens cesoans 7.60

‘Lab Conductivity, umhos/cm @ 25C.... 723

Lab Resistivity, ohm-m.......... caee 13.8

Total Dissolved Solids (180C), mg/L. 410

Total Dissolved Solids (calc), mg/L. 516

Total Suspended Solids, mg/L........ 50800

Settleable Solids, ml/L....cccc... .o <0.10

Total Alkalinity as CaC03, mg/L..... 211

Total Hardness as CaC03, mg/L ....... 162

Sodium Adsorption RATiO. v secnnnnnns 3.77

Fluoride, mg/L......... ceececssessna 0.50

Nitrate, mg/L....ccevevennne cecseces 0.93

Nitrite, mg/L.....ccccceiceninennenn 0.02

Ammonia, MG/L.ceececseceecccnooccennn 0.11

mg/L meq/L

N Bicarbonate as HC03....... 257 4.22

Carbonate as C03.......... <0.10 <0.01

Chloride....... ceseseanes . 77.1 2.18

Sulfate....cveeieveeeecene 123 2.57

Calcium..... cesccsessncscse 45.9 2.29

Magnesium....cccecvecccnes 11.6 0.96

PotasSSiUMecsececacavsocens 20.3 0.52

SOdiUMe.ceescocesosoncncons 111 © 4.81

Major CationS.eeceesececccccncsncns 8.58

Major Anions......cecceecee sevsecanse 9.03
Cation/Anion Difference............ 2.58 % *

*Insufficient sampie to reanalyze for cation/anion balance.



Inter-Mountain Laboratories, Inc.

CLIENT: Andalex Resources Inc.
ID: Stream Station # 9
SITE: 1145
LAB NO: 9656

2506 W. Main Street
Farmington, New Mexico 87401

DATE REPORTED: 10/09/92
DATE RECEIVED: 09/10/92
DATE COLLECTED: 09/07/92

Trace Metals by AA (Dissolved Concentration), mg/L

Analytical Detection

Result: Limit:
Arsenic (AS)eeececocscscacs ND <0.005
Cadmium (Cd).ceeeescsccacas 0.002 <0.002
Chromium (Cr)ecescescecanss ND <0.02
Copper (Cu)eececcoccnas ceee ND <0.01
Iron (F€)eeeeeeeeeoneoesnnn 0.59 <0.05
Mercury (Hg)eeeeeeoooonnns . 0.001 <0.001
Manganese (Mn).....ccc0000e ND <0.02
Lead (Pb).cceeccennannannns ND <0.02
Selenium (S€).cecececcceaes 0.006 <0.005

Trace Metals by ICAP (Dissolved Concentration), mg/L

Analytical Detection

Result: Limit:
-Aluminum (Al)...eeeevacas .o 0.6 <0.1
Boron (B)eceeeeceeeccnssnns 0.21 <0.01
Barium (Ba)e.cececsceccscsosess ND <0.5
Molybdenum (MO).eeeeeceeone "~ ND <0.02
Nickel (Ni)eeeeoeosoonnsens ND <0.01
Zinc (Zn)..... cececcsscccnse 0.08 <0.01

Trace Metals by ICAP (Total Concentration), mg/L

Analytical Detection
Result: Limit:
Phosphorus (P)ecceceeceesnn 1.2 <0.1

ND - Analyte "not detected”

at the stated detection limit.

Waé%a Orso.sj =

Water Lab Supervisor



Inter-Mountain Laboratories, Inc.

CLIENT:
ID:
SITE:
LAB NO:

Andalex Resources Inc. DATE REPORTED:

Stream Station #0 4
1200 DATE RECEIVED:
9657 DATE COLLECTED:
Lab PH (SeU.)ecececccscccocnccane coe 7.36
Lab Conductivity, umhos/cm @ 25C.... 738
Lab Resistivity, ohm-m.............. 13.6
Total Dissolved Solids (180C), mg/L. 512
Total Dissolved Solids (calc), mg/L. 455
Total Suspended Solids, mg/L........ 268
Settleable Solids, ml/L.ccccccscccss <0.10
Total Alkalinity as CaC03, mg/L..... 94.4
Total Hardness as CaC03, mg/L....... 232
Sodium Adsorption Ratioc..cceeceece .o 1.66
Fluoride, m /L......"..... ..... ¢ o o & 0.48
Nitrate, mg/L.ccecceccecccccccccccces 3.14
Nitrite, mg/L........ cecsrsesssessas 0.12
Ammonia, M3/Leccveccecccces cececcses 0.05
. mg/L meq/L
Bicarbonate as HCO03....... 115 1.89
Carbonate as C03....00c0. <0.10 <0.01
Chloride..eceecesocacescns 12.9 0.36
Sulfate...... cececcccns oo 238 4.95
CalCiuMeceeoececaconacaass 69.3 3.46
MagnesiuM...ceeecececooncs 14.3 1.17
PotassiUM..eecececsceaaceen 6.73 0.17
SOdiUM..eeecececccscanncss 58 2.52
Major CationS....cceececccccsccccas . 7.33
Major Anions.'............'v........ 7.2
Cation/Anion Difference...... ceenee 0.85

2506 W. Main Street
Farmington, New Mexico 87401

10/09/92

09/10/92
09/07/92

%



Inter-Mountain Laboratories, Inc.

2506 W. Main Street
Farmington, New Mexico 87401

N
CLIENT: Andalex Resources Inc. DATE REPORTED: 10/09/92
ID: Stream Station #8
SITE: 1200 DATE RECEIVED: 09/10/92
LAB NO: 9657 DATE COLLECTED: 09/07/92
Trace Metals by AA (Dissolved Concentration), mg/L
Analytical Detection
Result: Limit:
Arsenic (AS)ececcscscccccs . ND <0.005
Cadmium (Cd)ecececscsssasss ND <0.002
Chromium (Cr)ececececscecccas ND <0.02
Copper (CU)eceececccsocnncns ND <0.01
Iron (Fe)..... cecasesas o ND <0.05
Mercury (Hg)eeeeeeeeoeoans . ND <0.001
Manganese (Mn).....ccecaeee ND <0.02
Lead (Pb).ccececcc.n. ceecas ND <0.02
Selenium (S€)cecececececcccccsns 0.009 <0.005
Trace Metals by ICAP (Dissolved Concentration), mg/L
} , Analytical Detection
N’ Result: Limit:
Aluminum (Al).cececveoccoacs ND <0.1
Boron (B)...o... cecessane . 0.22 <0.01
Barium (Ba).cceesecccsscenes ND <0.5
Molybdenum (MO)..ceeeeesen . "ND <0.02
Nickel (Ni)................ ND <0.01
ZinC (ZN).ceeeececceosscnansne 0.04 <0.01

Trace Metals by ICAP (Total Concentration), mg/L

Analytical Detection
Result: Limit:
Phosphorus (P).ceeecseccaces ND <0.1

ND - Analyte "not detected" at the stated detection limit.

é \Q
A AN D

Wanda Orso
Water Lab Supervisor



Inter-Mountain Laboratories, Inc.

2506 W. Main Street
Farmington, New Mexico 87401

CLIENT: Andaieg Resources Inc. DATE REPORTED: 10/09/92
ID: No. 10 '

SITE: 0928 DATE RECEIVED: 09/10/92
LAB NO: 9653 DATE COLLECTED: 09/07/92
Lab PH (SeUe)eeccsecocacss eeseeecnens 7.77
Lab Conductivity, umhos/cm @ 25C.... 3630
Lab Resistivity, ohm-m......... cevoe 2.76
Total Dissolved Solids (180C), mg/L. 2900
Total Dissolved Solids (calc), mg/L. 2730
Total Suspended Solids, mg/L.ceeco.. 528
Settleable Solids, ml/L..cceceecceene 2.9
Total Alkalinity as CaC03, mg/L..... 270
Total Hardness as CaC03, mg/L....... 848
Sodium Adsorption RatiO..eeeeececeas 8.20
Fluoride, mg/L.ceeceececss ceeessacaas 0.45
Nitrate, mMg/L.c.ccececccosccocancoans 0.14
Nitrite, mMg/L.ccccecceecccacoasencns <0.02
Ammonia, mg/L...ccs.. ceesecscccnarece 0.82

mg/L meq/L

N Bicarbonate as HCO03....... 329 5.4

’ Carbonate as C03.......... <0.10 <0.01

Chloride..cceeeecesscccccns 155 4.36

Sulfate.......ccc0.. ceeee 1550 32.3

CalciuM..cceeeeeoecsoccaanns 221 11.0

Magnesium..ceeesoceeconses 72.1 5.93

Potassium...cceceeecceenss 17.8 0.46

SodiuM..eoeess ceecsscesaans 549 23.9

Major CationS..ceececesecccoscscsons 41.3

Major Anions..... ceeescecss ceceeann 42.1
Cation/Anion Difference............ 0.95 %



InterMountain Laboratories, Inc.

) 2506 W. Main Street
Farmington, New Mexico 87401

CLIENT: Andalex Resources Inc. DATE REPORTED: 10/09/92
ID: No. 108
SITE: 0928 DATE RECEIVED: 09/10/92
LAB NO: 9653 DATE COLLECTED: 09/07/92
Trace Metals by AA (Dissolved Concentration), mg/L
Analytical Detection
Result: Limit:
Arsenic (AS).ceseceesccnses ND <0.005
Cadmium (Cd).eeeeeceeveccesncs 0.002 <0.002
Chromium (Cr)eeececececesss ND <0.02
Copper (CU)ececceccccceccasns ND <0.01
Iron (F@)eeeeeeeeeonnocansns ND <0.05
Mercury (Hg)eeeeeeeeeaeennn ND <0.001
Manganese (Mn)...ccceeecese ND <0.02
Lead (Pb)ecericeeecenennncne ND <0.02
Selenium (S€).eeeeecevesnnn 0.007 <0.005
Trace Metals by ICAP (Dissolved Concentration), mg/L
Analytical Detection
Result: Limit:
Aluminum (Al)...eceeeecennns ND <0.1
BOron (B)eeceeeoececcceacensns 0.66 <0.01
Barium (Ba).cecoesecesoecocas ND <0.5
Molybdenum (MO)..ecceceecnn ND <0.02
Nickel (Ni)'l........‘..... ND <OO01
ZinC (ZN)eveecssocccnccsons ND <0.01
Trace Metals by ICAP (Total Concentration), mg/L
Analytical Detection
Result: Limit:
Phosphorus (P).ceeeecaacesn ND <0.1

ND - Analyte "not detected" at the stated detection limit.

Wanga %rso

Water Lab Supervisor



Inter-Mountain Laboratories, Inc.

N

* Insufficient sample for balance.

2506 W. Main Street
Farmington, New Mexico 87401

CLIENT: Andalex Resources DATE REPORTED: 10/19/92
ID: Stream Station # 9
SITE: 0940 DATE RECEIVED: 09/23/92
LAB NO: 9704 DATE COLLECTED: 09/18/92
Lab pH (s.u.)..... cecescccacce O 7.77
Lab Conductivity, umhos/cm @ 25C.... 669
Lab Resistivity, ohm-m..... cececcses 14.9
Total Dissolved Solids (180C), mg/L. 442
Total Dissolved Solids (calc), mg/L. 428
Total Suspended Solids, mg/L...ccc.. 26700
Settleable Solids, mg/L..cecececocss 500
Total Alkalinity as CaC03, mg/L..... 125
Total Hardness as CaC03, mg/L....... 146
Sodium Adsorption RatiO...ceeseceeccss 3.37
Fluoride, mg/L..ccecse cscescssssssse 0.38
Nitrate, mg/L.ccccerccececcnesn cecen 0.66
Nitrite, mMg/L.cceccecsccccccncocss .o 0.07
Ammonia, mg?L.. ....... cececeans ceces 1.07
mg/L meq/L
Bicarbonate as HCO03....... 153 2.5
Carbonate as C03....cc0.. <0.10 <0.01
Chloride..cccceeesecceccns 15.7 0.44
Sulfate.....ccccceeeenen oo 184 3.84
CalCiUMeseoecacecaceasocass 45 2.24
MagnesiuM:.cseececscasoces . 8.2 0.67
PotassSiuM..ccceececcccccen 5.99 0.15
SOdiuUmM..oceeeseencsnconcss 93.7 4.08
Major Cations......... ceccene ceeenne 7.15
Major AnionS..c.ceeeccecoccenccccces 6.84
Cation/Anion Difference.....c..... . 2.2 % *



Inter-Mountain Laboratories, Inc.

2506 W. Main Street
Farmington, New Mexico 87401

CLIENT: Andalex Resources DATE REPORTED: 10/19/92
ID: Stream Station # 9
SITE: 0940 DATE RECEIVED: 09/23/92
LAB NO: 9704 DATE COLLECTED: 09/18/92
Trace Metals by AA (Dissolved Concentration), mg/L
Analytical Detection
Result: Limit:
Arsenic (AS)e.cececcsccsscnssas ND <0.005
Cadmium (Cd).cecececccccaces ND <0.002
Chromium (Cr)ececeeceecccecnn 0.04 <0.02
Copper (CU)ececesscccescecnse ND <0.01
Iron (F@)eeeeeeeeoeenocncns ND <0.05
Mercury (Hg).eeeeeeeceoeoes ND <0.001
Manganese (Mn).ceceecececcoss ND <0.02
Lead (Pb).ceeeeeeocaaanansns ND <0.02
Selenium (S€).eecececcccsocs 0.005 <0.005
ZINC (ZN)eceecescesccccnncss ND <0.01
Trace Metals by ICAP (Dissolved Concentratlon), mg/L
Analytical Detection
Result: Limit:
Aluminum (Al)..c.eceeecccnen ND <0.1
BOoron (B)eeceeeceocscoccccans 0.21 <0.01
Barium (Ba)esceceoecccecscsccces ND <0.5
Molybdenum (MO).ccceceeceee ND <0.02
Nickel (Ni)................ ND <0.01
Trace Metals by ICAP (Total Concentratlon), mg/L
, Analytical Detection
Result: Limit:
Phosphorus (P).c.ccceececene ND <0.5

ND - Analyte "not detected"” at the stated detection limit.

Wanga Orso

Water Lab Supervisor



inter-Mountain Laboratories, Inc.

CLIENT:
ID:
SITE:
LAB NO:

2506 W. Main Street
Farmington, New Mexico 87401

Andalgg Resources DATE REPORTED: 10/19/92
No. 1
0915 DATE RECEIVED: 09/23/92
9702 _ DATE COLLECTED: 09/18/92
"Lab PH (SeU.)eeeecccccscccosnns cesoe 7.87
Lab Conductivity, umhos/cm @ 25C.... 1250
Lab Resistivity, ohm-m......c0000... 7.99
Total Dissolved Solids (180C), mg/L. 928
Total Dissolved Solids (calc), mg/L. 900
Total Suspended Solids, mg/L........ 8
Settleable Solids, mg/L..ccccescecss <0.10
Total Alkalinity as CaC03, mg/L..... 159
Total Hardness as CaC03, mg/L....... 240
Sodium Adsorption RatiO..eeeecs.. ces 5.98
Fluoride, mg/L.c.ececeececcacans cees 0.58
Nitrate, mg/L..... cecssmcaccnas cescse 1.26
Nitrite, mg/L...... ceresescscessens <0.02
Ammonia, mg/L........ ceccscecsecsene 0.11

mg/L meq/L
Bicarbonate as HC03....... 194 3.18
Carbonate as C03.......... <0.10 <0.01
Chloride...ceeeecescseasess 42.6 1.2
Sulfate...ccceeeeecenn coen 459 9.55
CalCiUMeeeeescseceonnosnse 65.4 3.27
Magnesium....eceeee.. coeee 18.6 1.53
POtasSiUMeccccecsccccocans ~ 6.38 0.16
SOdiUM.ceeececescens ceseses 213 9.25
Major Cations..... ceceone cececscns . 14.2
Major ANiONS..cccccoscscscscscncocs 14
Cation/Anion Difference....eseeecees 0.64 %



Inter-Mountain Laboratories, Inc.

2506 W. Main Street
Farmington, New Mexico 87401

CLIENT: Andalex Resources DATE REPORTED: 10/19/92
ID: No. 109
SITE: 0915 DATE RECEIVED: 09/23/92
LAB NO: 9702 DATE COLLECTED: 09/18/92
Trace Metals by AA (Dissolved Concentration), mg/L
Analytical Detection
Result: Limit:
Arsenic (AS).eeeecsescncaas ND <0.005
Cadmium (Cd)eceeeecescocans 0.002 <0.002
Chromium (Cr)eeeceeecececcss 0.04 <0.02
Copper (CU)ecececsscsassasns ND <0.01
Iron (Fe)leeseeeoeeoeeeaansns ND <0.05
Mercury (Hg)eceeceeeeneacaas 0.005 <0.001
Manganese (Mn)..ceceeeesacs ND <0.02
Lead (Pb)..'.'....."..'... ND <0.02
Selenium (S€).ceveeecccecans 0.005 <0.005
ZinC (ZN) ccceoccccccnconscs ND <0.01
Trace Metals by ICAP (Dissolved Concentration), mg/L
Analytical Detection
Result: Limit:
Aluminum (Al)..ececevaconce ND <0.1
Boron (B)eceeeecoossnsenens 0.31 <0.01
Barium (Ba).ceeeeeesnaaaans ND <0.5
Molybdenum (MO).ceseeceaaas ND <0.02
Nickel (Ni)eeeeeoeoeoenosnas ND <0.01
Trace Metals by ICAP (Total Concentration), mg/L
Analytical Detection
Result: Limit:
Phosphorus (P)ececececscsns ND <0.5

ND - Analyte "not detected" at the stated detection limit.

Wanaa Orso

Water Lab Supervisor



Inter-Mountain Laboratories, Inc.

CLIENT:

1D:

SITE:
LAB NO:

2506 W. Main Street
Farmington, New Mexico 87401

Andaiﬁg Resources DATE REPORTED: 10/19/92
No.
1000 ' , ‘ DATE RECEIVED: 09/23/92
9703 DATE COLLECTED: 09/18/92
Lab PH (Sel.)ceceenceceeconcsconcnnns 7.71
Lab Conductivity, umhos/cm @ 25C.... 1480
Lab Resistivity, ohm-m......ccc00uce 6.78
Total Dissolved Solids (180C), mg/L. 1130
Total Dissolved Solids (calc), mg/L. 1090
Total Suspended Solids, mg/L........ 67
Settleable Solids, mg/L..c.cceeccceen <0.10
Total Alkalinity as CaC03, mg/L..... 76.6
Total Hardness as CaC03, mg/L.c..... 230
Sodium Adsorption RatiO...eceeeececes 7.74
Fluoride, mg/L..cceeececcassascanans 0.70
Nitrate, mg/L...ccieeeeenencnocacnas 3.58
Nitrite, mg/L...ceeeiececececcacsns 0.09
Ammonia, Mg/L.ceeccecsccacs cececanns 0.24

mg/L meq/L
Bicarbonate as HCO3....... 93.3 1.53
Carbonate as C03.......... <0.10 <0.01
Chloride........ cecesesnes 58.3 1.65
Sulfate..oeeeeeeeneseeenns 629 ‘13.1
CalCiUMeseeeceecoenencaans 65.2 3.25
Magnesium........ cessennes 16.4 1.35
PotassSiuUM..cceacececcccans . 8.21 0.21
Sodiume.ceeeceeeanannannes 270 11.7
Major CationS...eceeeeceee cereosonen 16.6
Major AnionS.....ceesoees ceserensas 16.5
Cation/Anion Difference....cceeee.e 0.08 %



Inter-Mountain Laboratories, Inc.

()

CLIENT: Andalex Resources DATE REPORTED:
ID: No. 110
SITE: 1000 DATE RECEIVED:
LAB NO: 9703 DATE COLLECTED:
Trace Metals by AA (Dissolved Concentration), mg/L
Analytical Detection
Result: Limit:
Arsenic (AS)eceeececccscass 0.009 <0.005
Cadmium (Cd).ceceeoecencacs ND <0.002
Chromium (Cr)..cceececccces 0.04 <0.02
Copper (CU)eceeeccesccoancsns 0.01 <0.01
Iron (F€)eeeeeooosossssnsnas ND <0.05
Mercury (Hg)eeeeeeeeeeonnnn - ND .<0.001
Manganese (Mn)..ceccecoesascs ND <0.02
Lead (Pb).eceeeeeeecennncans ND <0.02
Selenium (S€).eeeeececcnncns 0.010 <0.005
Z2inC (ZN)ceecececencosncsssns ND <0.01
Trace Metals by ICAP (Dissolved Concentration), mg/L
) Analytical Detection
Result: Limit:
Aluminum (Al)..eceeeccennss ND <0.1
BOron (B)eceesecesccoscocsocsns 0.31 <0.01
Barium (Ba)e.eesseceecscssse ND <0.5
Molybdenum (MO)..eveceeecen ND <0.02
Nickel (Ni).eeeeeoeeoonnoes ND <0.01
Trace Metals by ICAP (Total Concentration), mg/L
Analytical Detection
Result: Limit:
Phosphorus (P)ececcecoccacas ND <0.5

2506 W. Main Street

Farmington, New Mexico 87401

10/19/92

09/23/92
09/18/92

ND - Analyte "not detected" at the stated detection limit.

Wanga Orso

Water Lab Supervisor



Inter-Mountain Laboratories, Inc.

2506 W. Main Street
Farmington, New Mexico 87401

CLIENT: Andalex Resources DATE REPORTED: 10/19/92
ID: Stream Station #1
SITE: 1400 DATE RECEIVED: 09/23/92
LAB NO: 9709 DATE COLLECTED: 09/20/92
Lab pH (s.U¢)eeccss tesescscsne csesee 7.61
Lab Conductivity, umhos/cm € 25C.... 397
Lab Resistivity, ohm-m........... oo 25.2
Total Dissolved Solids (180C), mg/L. 282
Total Dissolved Solids (calc), mg/L. 258
Total Suspended Solids, mg/L........ 51700
Settleable Solids, ml/L.ccccccecccns 480
Total Alkalinity as CaC03, mg/L..... 78.1
Total Hardness as CaC03, mg/L....... 189
Sodium Adsorption Ratio.......... .o 0.41
Fluoride, mg/L...cceeccocsccsncsss . 0.26
Nitrate, mg/L..cceccccececnns cevesse 1.71
Nitrite, mg/L....cccccceccnccncens . 0.11
Ammonia, Mg/L.cceccecsss cesecasans e 0.71
mg/L meq/L
Bicarbonate as HCO03....... 95.2 1.56
Carbonate as C03.......... <0.10 <0.01
Chloride...c.ce.... coecense 9.23 0.26
Sulfate......... cesssssans 114 2.37
Calcium....... cecsesnns .o 57.4 2.87
Magnesium.....cecceeeeees . 11.2 0.92
Potassium....... cesecsens . 6.38 0.16
SodiumM...ceveseecoccocccans 13.1 0.57
Major Cations...ceeeceeee cecennne .oe 4.52
MajoOr ANiONS.cccesececccccacs cesses 4.32
Cation/Anion Difference............ 2.27 & *

* Insufficient sample for balance.



Inter-Mountain Laboratories, Inc.

CLIENT: Andalex Resources

ID: Stream Station #1
SITE: 1400
LAB NO: 9709

2506 W. Main Street
Farmington, New Mexico 87401

DATE REPORTED: 10/19/92
DATE RECEIVED:  09/23/92
09/20/92

DATE COLLECTED:

Trace Metals by AA (Dissolved Concentration), mg/L

Analytical Detection

Result: Limit:
Arsenic (AS)ecesecceccsssccses ND <0.005
Cadmium (Cd).ececececcccccns ND <0.002
Chromium (Cr)eceececcaces .o 0.04 <0.02
Copper (Cu)ececececcaccces . 0.01 <0.01
Iron (Fe)eeeoonn cececccas .o ND <0.05
Mercury (Hg)eeeeeceoeoeocoss ND <0.001
Manganese (Mn)...... cecenns ND <0.02
Lead (Pb)eceeeeecennoans .o ND <0.02
Selenium (S€).ecececscccsccces 0.005 <0.005
Zinc (Zn).ccec.. cecsesns .o ND <0.01

Trace Metals by ICAP (Dissolved Concentration), mg/L

Analytical Detection

Result: Limits
Aluminum (Al).sceeecceccaas ND <0.1
Boron (B)eeceeeeessaceccnans 0.19 <0.01
Barium (Ba).ccecesccssssccne ND <0.5
Molybdenum (Mo)..c.cceeeeeen ND <0.02
Nickel (Ni)eeeeeeoooaeoaone ND <0.01

Trace Metals by ICAP (Total Concentration), mg/L

Analytical Detection
Result: Limit:
Phosphorus (P)ececececccccocs ND <0.5

ND - Analyte "not detected" at the stated detection limit.

Wanga Oréo S

Water Lab Supervisor



Inter-Mountain Laboratories, Inc.

N
CLIENT:
ID:
SITE:
LAB NO:
N

2506 W. Main Street
Farmington, New Mexico 87401

Andalex Resources DATE REPORTED: 10/19/92
Stream Station #2
1243 _ DATE RECEIVED: 09/23/92
9707 DATE COLLECTED: 09/20/92
Lab pPH (S.U.)ecececcncsas eescens cene 7.63
Lab Conductivity, umhos/cm @ 25C.... 403
Lab Resistivity, ohm-m......cccc0u. 24.8
Total Dissolved Solids (180C), mg/L. 286
Total Dissolved Solids (calc), mg/L. 261
Total Suspended Solids, mg/L........ 15900
Settleable Solids, ml/L...ccccccecas 30
Total Alkalinity as CaC03, mg/L..... 77.7
Total Hardness as CaC03, mg/L....... 157
Sodium Adsorption Ratio....cceeecee. 0.80
Fluoride, mg/L..ccecececes ceessescan 0.24
Nitrate, mg/L..c.ceeeeeeeceencccccncas 1.89
Nitrite, mg/L.ccccc... cecesccccsnns 0.18
Ammonia, MJ/Lecececeecccsccsccsscsscns 1.08

mg/L meq/L
Bicarbonate as HC03....... 94.6 1.55
Carbonate as C03......... . <0.10 <0.01
Chloride....cceeeeeeeecenns 15.7 0.44
Sulfate...cceeeeeeeeeeennn 111 2.31
Calcium.eceeeecoess cececnes 48.3 2.41
Magnesium...ceeceeeeecess .. 8.95 0.74
Potassium........... cesenn 7.69 0.2
SodiuM.eeeecoasesccccacsns 23 1
Major CationS...cecececeesccnscccns 4.35
Major ANiONS....cceceeccecss ceseans .o 4.45
Cation/Anion Difference......... .es 1.21 %



Inter-Mountain Laboratories, Inc.

-
CLIENT: Andalex Resources DATE REPORTED:
ID: Stream Station #2
SITE: 1243 DATE RECEIVED:
LAB NO: 9707 DATE COLLECTED:
Trace Metals by AA (Dissolved Concentration), mg/L
Analytical Detection
Result: Limit:
Arsenic (AS).csecssccesccses ND <0.005
Cadmium (Cd).ceeeecesceocans 0.003 <0.002
Chromium (Cr)eceecescecccecs 0.04 <0.02
Copper (Cu).eveeececeocecannns 0.01 <0.01
Iron (F@)eeeeeeeeensoaneosns ND <0.05
Mercury (Hg)eeeeeeeeeonaans ND <0.001
Manganese (Mn)..cecceeeccne ND <0.02
Lead (Pb)ececeeeesssccensns ND <0.02
Selenium (Se)...... cecesane 0.005 <0.005
Zinc (2N).eecesccccncncnsns ND <0.01
‘ Trace Metals by ICAP (Dlssolved Concentration), mg/L
- Analytical Detection
Result: Limit:
Aluminum (Al).c.eeeececenss ND <0.1
Boron (B)eceecececsoeoocesonse 0.15 <0.01
Barium (Ba)eeceececcososonoans ND <0.5
Molybdenum (MO).ceceeecoesen ND <0.02
Nickel (Ni)eeeoeeeeooenannn ND <0.01
Trace Metals by ICAP (Total Concentration), mg/L
Analytical Detection
, Result: Limit:
Phosphorus (P)ecececeiccess ND <0.5

2506 W. Main Street

‘Farmington, New Mexico 87401

10/19/92

09/23/92
09/20/92

ND - Analyte "not detected" at the stated detection limit.

Wanga Orso

. Water Lab Supervisor



Inter-Mountain Laboratories, Inc.

N
CLIENT:
ID:
SITE:
LAB NO:
\*&_/

2506 W. Main Street
Farmington, New Mexico 87401

Andalex Resources DATE REPORTED: 10/19/92

Stream Station #5
1340 DATE RECEIVED:  09/23/92
9708 _ DATE COLLECTED: 09/20/92
Lab pH (Snu-)ooo.--ooo’oo.oc.o.oo..uo 7.60
Lab Conductivity, umhos/cm € 25C.... 396
Lab Resistivity, ohm-m........... . 25.3
Total Dissolved Solids (180C), mg/L. - 290
Total Dissolved Solids (calc), mg/L. 260
Total Suspended Solids, mg/L..... coe 17800
Settleable Solids, ml/L.cceeccecen .o 400
Total Alkalinity as CaC03, mg/L..... 73.6
Total Hardness as CaC03, mg/L....... 158
Sodium Adsorption Ratioc.......... .o 0.86
Fluoride, mg/L.ceciccececccccccnas .o 0.29
Nitrate, mg/L..cceeceeeeeececnecenns 2.82
Nitrite, mg/L...ccececcccscosccccacs 0.10
Ammonia, mg/L...... ceceee “eeessscens 0.87
mg/L meq/L
Bicarbonate as HCO03....... 89.7 1.47
Carbonate as C03....... .o <0.10 <0.01
Chloride..ceseecececcccess 10.9 0.31
Sulfate..ceeeessccscncensns 116 2.42
Calcium..... ceesssesssenss 47.4 2.36
Magnesium........ ceeeceenn . 9.73 0.8
PotassSiUMeeceeeececcccccosns 7.04 0.18
Sodium...... cevcecenn eeeene 24.9 1.08
Major CationsS...ccececeee. ceecssancss 4.43
MajOr ANiONS..cececcccsososcsccoces 4.41
Cation/Anion Difference......ccc... 0.23 %



Inter‘Mountain Laboratorles, Inc.

2506 W. Main Street
Farmington, New Mexico 87401

CLIENT: Andalex Resources DATE REPORTED: 10/19/92
ID: Stream Station #5
SITE: 1340 DATE RECEIVED: 09/23/92
LAB NO: 9708 DATE COLLECTED: 09/20/92
Trace Metals by AA (Dissolved Concentration), mg/L
Analytical Detection
Result: Limit:
Arsenic (AS).cecececscscccss ND <0.005
Cadmium (Cd)..cce0.. ceconns ND <0.002
~ Chromium (Cr)ecoeececcecss . 0.05 <0.02
Copper (Cu)eecececcescsccoccans 0.02 <0.01
Iron (Fe)eeeeoeon cacecse oo ND <0.05
Mercury (Hg)eeeeeeeoosoaeas ND <0.001
Manganese (MN)e..eceeccaaan . ND <0.02
Lead (Pb)ececercecncscanana ND <0.02
Selenium (S€)eeceeeccccanns 0.005 <0.005
Zinc (2N).ceececesons cesenn ND <0.01
Trace Metals by ICAP (Dissolved Concentration), mg/L
_ Analytical Detection
Result: Limit:
Aluminum (Al)..cceceeass .o ND <0.1
Boron (B)eceecececcoescconnas 0.17 <0.01
Barium (Ba)ecseccossccacasn ND <0.5
Molybdenum (Mo)...ccceeeecse ND <0.02
Trace Metals by ICAP (Total Concentration), mg/L
Analytical Detection
Result: Limit:
Phosphorus (P)ecceccccceces ND <0.5

ND - Analyte "not detected"” at the stated detection limit.

Wanga grso

Water Lab Supervisor



Inter-Mountain Laboratories, Inc.

2506 W. Main Street
Farmington, New Mexico 87401

CLIENT: Andalex Resources DATE REPORTED: 10/29/92
ID: Stream Station #5

SITE: 1340 DATE RECEIVED: 09/23/92

LAB NO: 9708 09/20/92

DATE COLLECTED:

Trace Metals by AA (Dissolved Concentration), mg/L

Analytical - Detection

Result: Limit:
Arsenic (AS)..ccessccsccacse ND <0.005
Cadmium (Cd)eceeeeccccscans ND <0.002
Chromium (Cr)ecececeesosssce 0.05 <0.02
Copper (CuU)eeccececsccccacsns 0.02 <0.01
Iron (Fe)eeeeevereoeocncnns ND <0.05
Mercury (Hg).ceeeeeeeeeennn ND <0.001
Manganese (Mn)..ccceeeeecns ND <0.02
Lead (Pb)ececceccccnccccans ND <0.02
Selenium (S€)ccececescccceas 0.005 <0.005
ZinNC (ZN)ecevececcovcnssaacns ND <0.01

Trace Metals by ICAP (Dissolved Concentration), mg/L

Analytical Detection
‘ Result: Limit:
Aluminum (Al).cceececacccses ND . <0.1
BOron (B)ececeecccoescsccsnase 0.17 <0.01
Barium (Ba)eecesoescesosons ND <0.5
Molybdenum (MO)..ceeeeeccns ND <0.02
Nickel (Ni)eeeeeeeoennaannn ND <0.01

Trace Metals by ICAP (Total Concentration), mg/L

Analytical Detection
Result: Limit:
Phosphorus (P)eceeceecceececass ND <0.5

ND - Analyte "not detected" at the stated detection limit.

Wanga Orso

Water Lab Supervisor



Inter-Mountain Laboratories, Inc.

—
CLIENT:
ID:
SITE:
LAB NO:
,,

Andalex Resources DATE REPORTED:
Stream Station #8
1054 DATE RECEIVED:
9706 v DATE COLLECTED:
Lab PH (S.U.)cceeeeccccccncnen eeecens 7.68
Lab Conductivity, umhos/cm @ 25C.... 480
Lab Resistivity, ohm-m......... ceeces 20.8
Total Dissolved Solids (180C), mg/L. 326
Total Dissolved Solids (calc), mg/L. 288
Total Suspended Solids, mg/L...... .. 206000
Settleable Solids, ml/L..ceeececces . 800
Total Alkalinity as CaC03, mg/L..... 122
Total Hardness as CaC03, mg/L....... 145
Sodium Adsorption Ratio...ceececeeceen 1.32
Fluoride, Mg/Leccecccceccscsccscsnacecns 0.21
Nitrate, mg/L..cceeecceccecccaccnceas 0.70
Nitrite, mg/L...... cesecsccesscscne - 0.09
Ammonia, mg/Lecccceces. Cececenen cees 0.76
mg/L meq/L
Bicarbonate as HCO03....... 149 2.44
Carbonate as C03.......... <0.10 <0.01
Chloride....cceeceveeens .o 4.2 0.12
Sulfate..eecceeceecccnnnse 113 2.36
CalCiuM.eeeesesoeosscocnssns 42.6 2.12
Magnesium. cceeceecsceoncacs 9.43 0.78
PotassSiuUM.cecececsoccccace 8.28 0.21
SodiUM.ceveeecccacsonocone 36.6 1.59
Major Cations...... ceessescancns .o 4.7
MajoOr ANiONS..cccvescsccceseccocnes 4.97
Cation/Anion Difference....ceceeeee 2.81

* Insufficient sample for balance.

2506 W. Main Street
Farmington, New Mexico 87401

10/19/92

09/23/92
09/20/92

% *



Inter‘Mountain Laboratories, Inc.

CLIENT: Andalex Resources

ID: Stream Station #8
SITE: 1054
LAB NO: 9706

2506 W. Main Street
Farmington, New Mexico 87401

DATE REPORTED: 10/19/92

DATE RECEIVED: 09/23/92
DATE COLLECTED: 09/20/92

Trace Metals by AA (Dissolved Concentration), mg/L

Analytical Detection
Result: Limit:
Arsenic (AS).eeessecescccss ND <0.005
Cadmium (Cd)eeeeecseaccaass ND <0.002
Chromium (Cr).ceeeeccccncss » 0.05 <0.02
Copper (Cl)eeecesccocan cecee ND <0.01
. Iron (Fe)..... ceecae cecacee ND <0.05
Mercury (Hg)eeoeeoseoeocaons ND <0.001
Manganese (Mn)...cecccecceee 0.05 <0.02
Lead (Pb).ceceeeeecccconans ND <0.02
Selenium (S€)..eeeceecnncns ND <0.005
ZinC (ZN)eceeccoccorcsocacns ND <0.01

Trace Metals by ICAP (Dissolved Concentration), mg/L

Analytical Detection

Result: Limit:
Aluminum (Al)...ceceecescss ND <0.1
Boron (B)eeeeescscscocccces 0.17 <0.01
Barium (Ba).eceeeesecanaoane ND <0.5
Molybdenum (MO)..eoceececee ND <0.02
Nickel (Ni).ceeeeeeoanaas .- ND <0.01

Trace Metals by ICAP (Total Concentration), mg/L

Analytical Detection
Result: Limit:
Phosphorus (P).ceececceccces 0.5 <0.5

ND -~ Analyte "not detected" at the stated detection limit.

Wanga Orgo

Water Lab Supervisor



Inter-Mountain Laboratories, Inc.

CLIENT:
ID:
SITE:
LAB NO:

2506 W. Main Street
Farmington, New Mexico 87401

Andai?T Resources DATE REPORTED: 10/19/92
No.
1006 DATE RECEIVED: 09/23/92
9705 DATE COLLECTED: 09/20/92
Lab pH (SeU.)eceeeeseceesn cesecccens 8.09
Lab Conductivity, umhos/cm @ 25C.... 2500
Lab Resistivity, ohm-m.......ccc00. 4
Total Dissolved Solids (180C), mg/L. 2140
Total Dissolved Solids (calc), mg/L. 2110
Total Suspended Solids, mg/L..... ces 10
Settleable Solids, mg/L.....ccccec.n <0.10
Total Alkalinity as CaC03, mg/L..... 297
Total Hardness as CaC03, mg/L....... 675
Sodium Adsorption RatiO..ceeecesioeas 7.28
Fluoride, mg/L..ccccececcccaccccsccss 0.42
Nitrate, mg?L ....................... 0.10
Nitrite, mg/L....cceceesnceccnnns .o <0.02
Ammonia, Mg/L....ceose cesereesecnans 0.01

: mg/L meq/L
Bicarbonate as HC03....... 362 5.93
Carbonate as C03.......... <0.10 <0.01
Chloride...... cesescnas coe 103 2.92
Sulfate.cceeeeceennans csee 1150 23.9
CalciuMesevsoscsooonsons .o 171 8.51
MagnesiuM...seocceseascsaan 60.7 4.99
Potassium..ccoeeeeess ceeee - 13.2 0.34
Sodium..ceeeeeeses ceesesan 435 18.9
Major CationS...ceeecececencens ceses 32.8
Major ANiONS...ceeececscccsosesscssns 32.7
Cation/Anion Difference........c.... 0.03 %



Inter-Mountain Laboratories, Inc.

CLIENT:

2506 W. Main Street
Farmington, New Mexico 87401

Andalex Resources DATE REPORTED: 10/19/92
ID: No. 111
SITE: 1006 DATE RECEIVED: 09/23/92
LAB NO: 9705 DATE COLLECTED: 09/20/92
Trace Metals by AA (Dissolved Concentratlon), mg/L
Analytical Detection
Result: Limit:
Arsenic (AS)eecesccsccsccse "~ ND <0.005
Cadmium (Cd)eceseeccscsosee ND <0.002
- Chromium (Cr)ececececscses . 0.06 <0.02
Copper (Cu)eeceececcecces cecee ND <0.01
Iron (Fe)eceeeeoososconnnsns ND <0.05
Mercury (Hg).ceeeoeeooeoooes ND <0.001
Manganese (Mn)..eccceccesces 0.03 <0.02
Lead (Pb)eveesceccnnses cees ND <0.02
Selenium (S€)...eeeee.. eeee ND <0.005
ZinC (ZN)eceescccccccsoccsas ND <0.01
Trace Metals by ICAP (Dissolved Concentratlon), mg/L
: Analytical Detection
Result: Limit:
Aluminum (Al)eeecececcocons ND <0.1
Boron (B).ceeceecececccnccnas 0.55 <0.01
Barium (Ba)esseeocecccccssns ND <0.5
Molybdenum (Mo)......... .o ND <0.02
Nickel (Ni).ceoeeenon cescscs ND <0.01
Trace Metals by ICAP (Total Concentration), mg/L
Analytical Detection
: : Result: Limit:
Phosphorus (P)ececececececcacse ND <0.5

ND - Analyte "not detected" at the stated detection limit.

;anéa Orso

Water Lab Supervisor



inter-Mountain Laboratories, inc.: ;

2506 W. Main Street
Farmington, New Mexico 87401

CLIENT: Andalex Resources, Inc. DATE REPORTED: 11/24/92
ID: Stream Station #1
SITE: Smoky Mountain DATE RECEIVED: 11/05/92
LAB NO: F1270 DATE COLLECTED: 11/01/92
Lab pH (SeUe)eceeeecencecns cesensans 7.54
Lab Conductivity, umhos/cm € 25C.... 729
Lab Resistivity, ohm-m.....cccceeeee 13.7
Total Dissolved Solids (180C), mg/L. 294
Total Dissolved Solids (calc), mg/L. 268
Total Suspended Solids, mg/Le.cecec.. 294
Settleable Solids, ml/L..cccececeacn 20
Total Alkalinity as CaC03, mg/L..... 119
Total Hardness as CaC03, mg/L....... 181
Sodium Adsorption Ratioc..c.ceeceeen.n 0.60
‘Total Ortho-Phosphate, mg/L......... 0.04
Fluoride, mg/L...ccecececocncnes ceesone 0.21
Nitrate, mg/L...cccceeccececceacnocns 0.75
Nitrite, mg/L..cc.cececcccccencss .o 0.20
Ammonia, Mg/L..cceeeccsccscscnsccccs 0.84
’ mg/L meq/L
N Bicarbonate as HC03....... 146  2.39
Carbonate as C03.......... <0.10 <0.01
Chloride...ceeecescss cseens . 14.5 0.41
Sulfate...cccc... cececcnees 86.8 1.81
CalciuMe.eeeecenccconannan 60.7 3.03
Magnesium.......... cececae 7.14 0.59
PotassSiUMe.ceceeeeesaccacns 8.69 0.22
Sodium...coo.. cececccccsss 18.6 0.81
Major Cations........ R 4.65
Major ANiONS...cceeescoscscscccanse 4.66
Cation/Anion Difference........... . 0.11 %



inter-Mountain Laboratories, Inc.

CLIENT: Andalex Resources, Inc.
ID: Stream Station #1
SITE: Smoky Mountain
LAB NO: F1270

2506 W. Main Street
Farmington, New Mexico 87401

DATE REPORTED: 11/24/92
DATE RECEIVED: 11/05/92
DATE COLLECTED: 11/01/92

Trace Metals by AA (Dissolved Concentration), mg/L

Aluminum (Al)...eeeeeecnenn
Arsenic (AS).e.ceeececacses
Cadmium (Cd).eeecceecoaccens
Chromium (Cr).ceeeeecescaces
Copper (CU)eeceocecnscccase
Iron (Fe)eeeoeeooeooonacsns
Mercury (Hg)eeeoeeoooocoons
Manganese (Mn)......cccce.
Lead (Pb).ciioeenceocanns .o
Selenium (S€)eeeesceccsenss
ZinC (ZN)eeeeeecccccasancnns

Analytical Detection
Result: Limit:
ND <0.1
0.005 <0.005
ND <0.002
ND <0.02
0.05 <0.01
ND <0.05
ND <0.001
0.42 <0.02
ND <0.02
ND <0.005
0.02 <0.01

Trace Metals by ICAP (Dissolved Concentration), mg/L

"Boron (B)leceeeeeeeeascaansnse
Barium (Ba).cecececeocscosns
Molybdenum (Mo)......cc....
Nickel (Ni)eeeeeooeoooooons

Trace Metals by ICAP (Total

Phosphorus (P)eceeccecceccss
ND - Analyte "not detected”

Analytical Detection
Result: - Limits
0.03 <0.01
ND <0.5
ND <0.02
ND <0.01

Concentratioh), mg/L

Analytical Detection
Result: Limit:
3.3 <0.1

at the stated detection limit.

Wanéa Orso

Water Lab Supervisor



Inter-Mountain Laboratories, inc.

CLIENT:
ID:
SITE:
LAB NO:

2506 W. Main Street
Farmingtan, New Mexico 87401

Andalex Resources, Inc. DATE REPORTED: 11/24/92
Stream Station #2
Smoky Mountain DATE RECEIVED: 11/05/92
F1269 DATE COLLECTED: 11/01/92
Lab pPH (S.Ue)eeecseecscnnoes ceesecne 7.70
Lab Conductivity, umhos/cm € 25C.... 984
Lab Resistivity, ohm-m....coceoeeccn. 10.2
Total Dissolved Solids (180C), mg/L. 374
Total Dissolved Solids (calc), mg/L. 636
Total Suspended Solids, mg/L....... . 8760
Settleable Solids, ml/L.vccscecesn .o 38
Total Alkalinity as CaC03, mg/L..... 72.9
Total Hardness as CaC03, mg/L...... . 394
Sodium Adsorption Ratio....ceeceeecen 1.16
Total Ortho-Phosphate, mg/L......... 0.03
Fluoride, mg/L...ccceveenceccsscanns 0.36
Nitrate, mg/L....cciceceececccceacann 11.95
Nitrite, mg/L....c.ccceccecnncnnecns 0.31
Ammonia, Mg/L..ceeceeercoanscansoses . 0.69
mg/L meq/L
Bicarbonate as HC03....... 89.1 1.46
Carbonate as C03.......... <0.10 <0.01
_Chloride....... tesassarane 31.2 - 0.88
Sulfate....eeeeeceeccnnnn . 361 7.51
CalciuMeeecocescececnnns .o 111 5.55
MagnesiumM..cceeeecescss ces 28.2 2.32
PotassiumM..ccceeeececeacns 7.78 0.2
SodiuMeceoeeeceans cesecene 53 2.31
Major CationS....eoceces cessesensns 10.4
Major ANiONS..cccseceosoacsoosoncnn 10.7
Cation/Anion Difference............ 1.55 %



inter-Mountain Laboratories, Inc.

CLIENT: Andalex Resources, Inc.
ID: Stream Station #2
SITE: Smoky Mountain
LAB NO: F1269

2506 W. Main Street
Farmington, New Mexico 87401

DATE REPORTED: 11/24/92
DATE RECEIVED: 11/05/92
DATE COLLECTED: 11/01/92

Trace Metals by AA (Dissolved Concentration), mg/L

Analytical Detection

Result: Limit:
Aluminum (Al)eeeeecccccccns ND <0.1
Arsenic (AS)ecececccccccens ND <0.005
Cadmium (Cd).ecescscessoccsss ND <0.002
Chromium (Cr).cececessceccss ND <0.02
Copper (CU)eecevescocsccccsns 0.10 <0.01
Iron (Fe)eeeevsoeooonsannas ND <0.05
Mercury (Hg)eeeeceeeeooooesns ND <0.001
Manganese (Mn)..cccoovecoscs - ND <0.02
Lead (Pb)eceeeierecencocacan ND <0.02
Selenium (S€)eceeeeccocnsns 0.007 <0.005
2inC (ZN)ecececececccnconne 0.01 <0.01

Trace Metals by ICAP (Dissolved Concentration), mg/L

“Analytical Detection
' Result: Limit:
Boron (B)eeeeeecsooococonnns 0.12 <0.01
Barium (Ba).eoessocecosccss ND <0.5
Molybdenum (MoO).eoceceeeenn ND <0.02
Nickel (Ni)eeseeoasoooonaons ND <0.01

Trace Metals by ICAP (Total

Concentration), mg/L

Analytical Detection
' Result: Limit:
Phosphorus (P).ccecececccsen 4.2 <0.1

ND - Analyte "not detected"

at the stated detection limit.

Wanga Orso

Water Lab Supervisor



inter-Mountain Laboratories, Inc.

CLIENT:
ID:
SITE:
LAB NO:

2506 W. Main Street
Farmington, New Mexico 87401

Andalex Resources, Inc. DATE REPORTED: 11/24/92
Stream Station # 9
Smoky Mountain DATE RECEIVED: 11/05/95
F1267 DATE COLLECTED: 11/01/92
Lab pPH (SeUe)eeeesecaans ceressssesea 7.91
Lab Conductivity, umhos/cm @ 25C.... 572
Lab Resistivity, ohm-m......cc0c0.. 17.5
Total Dissolved Solids (180C), mg/L. 488
Total Dissolved Solids (calc), mg/L. 333
Total Suspended Solids, mg/L........ 33
Settleable Solids, ml/L..ccccececess <0.10
Total Alkalinity as CaC03, mg/L..... 104
Total Hardness as CaC03, mg/L....... 92.2
Sodium Adsorption Ratio...eeececese . 3.66
Total Ortho-Phosphate, mg/L......... 0.03
Fluoride, mg/L...eccceeeceencnnconns 0.37
Nitrate, mg/L..ccceeececececcens cees. 0.89
Nitrite, mMg/L....ccceececccccacscns 0.03
Ammonia, Mg/L.ceeececscsccncassncocs 0.04
Oil & Grease (IR), Mg/L.csececcscccs <0.25
mg/L meq/L
Bicarbonate as HCO03....... 127 2.08
Carbonate as C03.......... <0.10 <0.01
Chloride...cceeeeen. cecens 10.9 0.31
Sulfate...eeeeeecencecenne 141 2.94
CalCiUMeeeeeeeesneccacanas 30.7 1.53
Magnesium....cceceeees cees 3.77 0.31
PotassiuM.e.ccevececeeeenne 3.3 0.08
Sodium...... cesecsonn ceeas 80.7 3.51
Major CationS...ccceecocerosenscsas 5.44
Major ANiONS.....ececcscccscnscocns 5.32
Cation/Anion Difference.......co... 1.06 %



Inter-Mountain Laboratories, Inc.

2506 W. Main Street
Farmington, New Mexico 87401

CLIENT: Andalex Resources, Inc. DATE REPORTED: 11/24/92
ID: Stream Station # 9
SITE: Smoky Mountain DATE RECEIVED: 11/05/95
LAB NO: F1267 DATE COLLECTED: 11/01/92
Trace Metals by AA (Dissolved Concentration), mg/L
Analytical Detection
Result: Limit:
Aluminum (Al).eeceeccccncaase ND <0.1
ArsenicC (AS).eeeececesccsconscne ND <0.005
Cadmium (Cd).ceeevecceccccans - ND <0.002
Chromium (Cr)eeceecececeecess ND <0.02
Copper (Cu)ececececccsccaos 0.01 <0.01
Iron (Fe)eeeeesesoonconnens ND <0.05
Mercury (Hg)eeeeoooeeooonnn ND <0.001
Manganese (Mn)....ceceeeeee ND <0.02
Lead (Pb)ecceceececcceccennn ND <0.02
Selenium (S€)eeeececcocacans ND <0.005
ZinC (ZN)cceeeeccocccssnncs 0.01 <0.01
Trace Metals by ICAP (Dissolved Concentration), mg/L
Analytical Detection
Result: Limit:
Boron (B)e.ceecececcceccocnn 0.04 <0.01
Barium (Ba).ecececoecscccces ND <0.5
Molybdenum (MO)....cceeeeee ND <0.02
Nickel (Ni).e.eeeeoeooaaenns ND <0.01
Trace Metals by ICAP (Total Concentration), mg/L
Analytical Detection
Result: Limit:
Phosphorus (P).cceccccccecccs ND <0.1

ND - Analyte "not detected" at the stated detection limit.

;anga Orso

Water Lab Supervisor



inter-Mountain Laboratories, Inc.

CLIENT:
ID:
SITE:
LAB NO:

2506 W. Main Street
Farmington, New Mexico 87401

Andalex Resources, Inc. DATE REPORTED: 11/24/92
Stream Station #8
1240 DATE RECEIVED: 11/05/92
F1268 DATE COLLECTED: 11/01/92
Lab PH (SeU.e)eceeeeeteeccacoccnccccas 8.15
Lab Conductivity, umhos/cm € 25C.... 1070
Lab Resistivity, ohm-m........ cesens 9.34
Total Dissolved Solids (180C), mg/L. 756
Total Dissolved Solids (calc), mg/L. 760
Total Suspended Solids, mg/L........ 27
Settleable Solids, Ml/L.ceesaceacescs <0.10
Total Alkalinity as CaC03, mg/L..... . 152
Total Hardness as CaC03, mg/L....... 160
Sodium Adsorption Ratlo............. 6.62
Total Ortho-Phosphate, mg/L......... 0.01
Fluoride, Mg/L...ccceescsseccsccasses 0.58
Nitrate, mg/L....cccerececconcscnscass 0.87
Nitrite, mg/L.....ciceecccceces cees 0.03
Ammonia, Mg/Leeeeeeeeccsesosanacsons <0.01

. 0il & Grease (IR), Mg/Lececeececcens <0.25

mg/L meq/L

Bicarbonate as HCO03....... 186 3.05
Carbonate as C03......... e <0.10 <0.01
Chloride...ceeesecececoans 18.7 0.53
Sulfate..eeeeeeeeennecnnnn 396 8.26
Calcium..ceeeeeeaaesancens 50.9 2.54
Magnesjium.......cc00eenee 8.04 0.66
PotasSiuMeceeeeeesccocsass 2.33 06.06
SodiuMeseeeeeeececronsenes 193 8.38
Major Cations........ccoveeinennnss 11.6
Major Anions......ccceceeccccccccns 11.8
Cation/Anion Difference............ 0.82 %



Iinter-Mountain Laboratories, Inc.

CLIENT:
ID:
SITE:
LAB NO:

Andalex Resources, Inc.
Stream Station #8

1240

F1268

2506 W. Main Street
Farmington, New Mexico 87401

DATE REPORTED: 11/24/92
DATE RECEIVED: 11/05/92
DATE COLLECTED: 11/01/92

Trace Metals by AA (Dissolved Concentration), mg/L

Analytical Detection

Result: Limit:
Aluminum (Bl).eececccceones . ND <0.1
Arsenic (AS)ececscccoccanas ND <0.005
Cadmium (Cd)eeeeecececacens ND <0.002
Chromium (Cr)eceeeceececnns ND <0.02
Copper (CU)eceeecocscacasnsa 0.01 <0.01
Iron (Fe)ieeeeeseeoeacannns ND <0.05
Mercury (Hg)eeeeoeeooeacooas ND <0.001
Manganese (Mn)...ccceeeeess ND <0.02
Lead (Pb)eceeaceececonnnonas ND <0.02
Selenium (S€)eieeeeecncenes ND <0.005

0.01 <0.01

ZiNC (ZN)ececcccscaccccasnas

Trace Metals by ICAP (Dissolved Concentration), mg/L

Analytical Detection

Result: Limit:
BOron (B)leeceeeseeeocsocoons 0.12 <0.01
Barium (Ba)ececesecocsoscsss ND <0.5
Molybdenum (MO)..eceeoeeans ND <0.02
Nickel (Ni)eeoeoeoseonsoaas ND <0.01

Trace Metals by ICAP (Total Concentration), mg/L

Analytical Detection
Result: Limit:
Phosphorus (P)eceeccccecenss ND <0.1

ND - Analyte "not detected" at the stated detection limit.

Water Lab Supervisor



inter-Mountain Laboratories, Inc.

2506 W. Main Street
Farmington, New Mexico 87401

CLIENT: ??galex Resources, Inc. DATE REPORTED: 11/24/92
ID:
SITE: Smoky Mountain DATE RECEIVED: 11/05/92
LAB NO: F1266 DATE COLLECTED: 11/01/92
Lab PH (SeUe)eeeceeecscocscnnncncans 8.34
Lab Conductivity, umhos/cm @ 25C.... 2460
Lab Resistivity, ohm-m.......ccc00. 4.06
Total Dissolved Solids (180C), mg/L. 1850
Total Dissolved Solids (calc), mg/L. 1860
Total Suspended Solids, mg/L....... . 8
Settleable Solids, ml/L.c.cceeccceas <0.10
Total Alkalinity as CaC03, mg/L..... 295
Total Hardness as CaC03, mg/L....... 471
Sodium Adsorption RatiO....ceeeeess . 8.84
Total Ortho-Phosphate, mg/L......... 0.01
Fluoride, mg/L..ceececeesceccancnana 0.52
Nitrate, mg/L....c.ccon... cecesesenes 0.82
Nitrite, mg/L....ceceeerrenccccncens ' 0.02
Ammonia, mg/L....... cecsensens ceeens <0.01
Oil & Grease (IR), mMg/L ..cceeecceann <0.25
.y mg/L meq/L
Bicarbonate as HC03....... 355 5.82
Carbonate as C03.......... 2.7 0.09
Chloride....ceeeeeeccceens 90.8 2.56
Sulfate...cecceeeeeeceeeesns 980 20.4
Calcium..eeeeeeeeeeecennns 131 6.55
Magnesium...c.ceeeeenecnens 34.9 2.87
Potassium.e..ccceecanenense 9.2 0.24
Sodium..eoecececacane ceese 441 19.2
Major CationsS....ceeecccecescccanns 28.8
Major AnionS...ceeeecese cecerenscens _ 28.9
Cation/Anion Difference............ ~ 0.16 %



inter-Mountain Laboratories, Inc.

2506 W. Main Street
Farmington, New Mexico 87401

CLIENT: A?dalex Resources, Inc. DATE REPORTED: 11/24/92
ID: 112
SITE: Smoky Mountain DATE RECEIVED: 11/05/92
LAB NO: F1266 DATE COLLECTED: 11/01/92
Trace Metals by AA (Dissolved Concentration), mg/L
' Analytical Detection
_ Result: Limit:
Aluminum (Al)..ececeeacaanas ND <0.1
ArseniC (AS)eeeeeceoscccaasne ND <0.005
Cadmium (Cd).ceeeecceccecsnns ND <0.002
Chromium (Cr)...eeeeceeeeess ND <0.02
Copper (CU).eeecccecececsnsns 0.01 <0.01
Iron (Fe)eeeeereeeooceanansns ND <0.05
Mercury (Hg)eeeeeoeoeeenennn ND <0.001
Manganese (MN)...cceeeecess 0.02 <0.02
Lead (Pb)ececeeeeeeeencenns ND <0.02
Selenium (S€).cevececoconas ND <0.005
ZinC (ZN)eeeeeeocssencansas 0.01 <0.01
Trace Metals by ICAP (Dissolved Concentration), mg/L
Analytical Detection
Result: Limit:
Boron (B)eececeeeeeececnnnnn 0.43 <0.01
Barium (Ba)..ceeseocsecosecs ND <0.5
Molybdenum (MO)...cceeeoen . ND <0.02
Nickel (Ni)eoeeeooeoeoannnn ND <0.01
‘Trace Metals by ICAP (Total Concentration), mg/L
Analytical Detection
Result: Limit:
Phosphorus (P)...... ceaceane ND <0.1

ND - Analyte "not detected" at the stated detection limit.

Wanga Orso >

Water Lab Supervisor
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SLUG TEST METHODS

Slug Test Methods

The hydraulic conductivity of the Calico bed was determined by conducting a slug
test in monitoring well MW-1. Slug tests are considered to provide adequate information
about hydraulic conditions in areas in which studies are not aimed at designing an aquifer
exploitation program (Freeze and Cherry, 1979). A slug test consists of rapidly raising or
lowering the water level in a well and monitoring the recovery of the water level through
time. This was accomplished by rapidly introducing a solid section of stainless steel rod.
When the slug is rapidly lowered into the water column, the water rises abruptly.

Prior to testing, the static water level in the well was measured with an electric
water-level indicator. A pressure transducer (Instrumentation Northwest, Inc. model PS-
7000) with a maximum operating pressure rating of 10 pounds per square inch (23.1 feet
of water) was used to measure water levels during the slug test. Pressure data transmitted
by the transducer were recorded by a model 21X Micrologger manufactured by Campbell
Scientific. The micrologger was programmed to record water level changes to within 0.001
foot at one second intervals.

After pretest measurements and programming of the micrologger, the pressure
transducer was lowered into the water to a depth below the lowest point to which the slug
would be lowered. The slug was then rapidly lowered into the water column in the
monitoring well. As data were collected, water levels displayed by the micrologger were
examined to monitor trends and the progress of the test. All data were stored in the final
memory of the micrologger and were transferred to diskette storage in the office.

Shug test data collected in the data logger storage module in the field were
transferred to diskette by means of a model SC532 interface and associated software
manufactured by Campbell Scientific. The data set is stored as a comma-delineated ASCII
data file. The contents of the data file was subsequently transferred to computer software
(AQTESOLV™, Duffield and Rumbaugh, 1989) designed to aid in the analysis of hydraulic
test data. The AQTESOLV™ software greatly reduces analysis time when evaluating slug
test data.

The analytical method of Bouwer and Rice (1976) is available in the AQTESOLV™
software for the evaluation of the slug test data obtained from wells penetrating unconfined
aquifers. This analytical method was used to estimate the hydraulic conductivity of the
screened interval in the monitoring well.

Values of time and actual water-level displacement due to the injection of the slug are
displayed on a semi-logarithmic plot; i.e., water-level displacement is represented on a
logarithmic y-axis and time is represented on a normal (arithmetic) x-axis. The hydraulic
conductivity is estimated from the equation:

A VII4.1



where:
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r? In(R,/r,) 1 1n Yo
2L t Ve

K = (Eq. 1)

=hydraulic conductivity (ft/sec).

=radius of well casing (ft).

=radius of well, including gravel pack (ft).
=length of well screen (ft).

=time since test began (sec).

=maximum drawdown during test or drawdown immediately following slug
injection (ft). '

=drawdown in well at time t (ft).

The function In (R/r,) is defined according to Bouwer and Rice (1976) by the equation:

where:

H

( 1.1 + C ) -1

1n (R,/z,) - In (H/Z)) 7z,

(Eq. 2)

= dimensionless parameter which is a function of L/r,; (see Bouwer and
Rice, 1976, Figure 3).

=distance from the water surface to the bottom of the screen (ft).

According to Bouwer and Rice (1976), Equation 1 allows the hydraulic conductivity to

be calculated
casing radius,

from the water-level change in the well. Because the hydraulic conductivity,
well radius, the radius over which head loss occurs, and the screen length are

constants, (1/t) In y/y, must also be a constant. Thus, the time drawdown data should
approximate a straight line if plotted as In y, verses t. The term (1/t) In y /y, in Equation
1 is obtained from the first straight line segment drawn through the field data.

A VII-4.2
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The AQTESOLV™ software program prompts the user to supply values of well casing
radius, drill hole radius, aquifer saturated thickness, well screen length, and static height
of water in the well. Time and water level data are read into the software program in the
form of ASCII data files, which are down-loaded from the field data logger.

Once the field data and constants are entered, the AQTESOLV™ software generates
semi-log plots of the data and automatically fits a straight line to the data according to
user-defined weighing. If the entire range of field data do not approximate a straight line,
only those early data which form a valid straight-line segment are weighted by the user
such that the software package produces the desired straight line approximation through
the valid part of the data set.

The straight-line fit produced by AQTESOLV™ automatically determines the value
of y, (y-intercept), an arbitrary value of y, at time t to solve Equation 1. Based on user-
defined values of screen length and drill hole radius, the software determines the value of
C to evaluate R, in Equation 2.

The software generates the straight line approximation by means of a nonlinear
weighted least-squares parameter estimation technique, i.e., the Gauss-Newton linearization
method (see Duffield and Rumbaugh, 1989, Appendix B). The estimation technique
minimizes the difference between observed and estimated values through iterative solution
of the system of linearized equations until convergence is achieved.

A VII-4.3
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SMOKY HOLLOW MINE
SEDIMENTATION AND DRAINAGE CONTROL PLAN

Introduction

The Sedimentation and Drainage Control Plan for the Smoky Hollow Mine has been
designed according to the State of Utah R645 - Coal Mining Rules, September 11,
1992. All design criteria and construction will be certified by a Utah Registered

Professional Engineer.

This plan has been divided into the following three sections:
1) Design of Drainage Control Structures for the Proposed Construction
2) Design of Sediment Control Structures
3) Design of Drainage Control Structures for Reclamation

The general surface water control plan for this project will consist of the following:

(a) Undisturbed drainage from the main canyon - Smoky Hollow - above the
minesite will be diverted beneath the site via a properly sized culvert, and be

discharged below the disturbed area;

(b) Major side drainages into the mine area will also be diverted beneath the
disturbed area via properly sized culverts. The upper culverts will tie into the
main Smoky Hollow culvert and undisturbed runoff will discharge below the

disturbed area as described previously;
(©) The entire disturbed area, and portions of the undisturbed area not diverted,

will be drained to the lower end of the property via properly sized ditches

and culverts, where runoff will be captured in a sedimentation pond.
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Design Parameters

2.1

Precipitation
The precipitation-frequency values for the area were taken from "NOAA,

Precipitation-Frequency Atlas of the Western U.S., Volume 6", and
"Estimated Return Periods for Short Duration Precipitation in Utah", U.S.U
page 27. The chart used for selection was Estimated Return Periods for
Short Duration Precipitation, Glen Canyon City.

Frequency - Duration Precipitation
10 year-6 hour ‘ 1.52 "
10 year-24 hour 193
25 year-6 hour 1.80 "
25 year-24 hour 232"
100 year-6 hour 223 "
100 year-24 hour 294 "

Disturbed ditch and culvert designs for runoff control are based on the 10
year-6 hour event of 1.52" and the 25 year-6 hour event of 1.80", where
required. Undisturbed culvert designs are based on the 100 year - 6 hour
event of 2.23". The sedimentation pond is designed to contain the runoff
from a 10 year-24 hour event of 1.93" as required by the Division.
Reclamation designs will be based on the 100 year-6 hour event of 2.23",
where applicable for permanent structures. The 6 hour event has been used
for most hydrologic design at this site, since it is much more representative
of the typical, short-duration, high-intensity storms for the area than is the

24 hour event.
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Flow

Peak flows, flow depths, areas and velocities were calculated using the
computer program "Office of Surface Mining Watershed Model”, Storm
Version 6.20 by Gary E. Mclntosh. (Trapezoidal Channel Flow). &l Bow-ig
based on the SCS - TR55 Method for-Fype. H.starms:

Time of concentration of storm events was calculated for each drainage area

using the following formula:

t[, = LI).S (S"'l)‘”

1900 Y**
where: t. = Time of Concentration (hrs.)
t;, = Lag Time (hrs.) = 0.6 ¢,

L
L = Hydraulic Length of Watershed (ft.)
Y = Average Land Slope (%)
S =1000 -10
CN
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Velocity
Flow velocities for each ditch structure were calculated using the Storm
computer program with Manning’s Formula:

v - l:ﬂ RL’3 Suz
n

Where: V = Velocity (fps)
R = Hydraulic Radius (ft.)
S = Slope (ft. per ft.)
n = Manning's n; Table 3.1, p.159,

"Applied Hydrology and Sedimentology for Disturbed Areas”,
Barfield, Warner & Haan, 1983.

Note: The following Manning's n were used in the calculations:

Structure Manning's n
Culverts (cmp) 0.025
Natural Drainage Channels 0.040
Unlined Disturbed Area Ditches 0.025

Concrete Lined Disturbed Area Ditches 0.015

Drainage Areas

All drainage areas were planimetered directly from Exhibit VII-1, Hydrology
Map.

Slopes, Lengths
All slopes and hydraulic lengths were measured directly from the topography

on Exhibit VII-1, Hydrology Map.
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Runoff
Runoff was calculated using the SCS Formula for Type II Storms:
Q=(P-0.28)y
P+08S
Where: Q = Runoff in inches
P = Precipitation in inches
S =1000 -10
CN

CN= Runoff Curve Number

Runoff Curve Numbers

Due to the variability of soil types and resulting runoff potential of the
drainage areas, a runoff curve number was calculated for each drainage area
using a weighted average. The respective area for each soil type occurring

in the drainages were planimetered directly from the Hydrology Map.

Curve numbers for the various soil types are based on the SCS
determinations for Runoff Curve Numbers for Antecedent Moisture
Condition II. Soil types and areas were taken from the November, 1989 Soils
Report for the area (see Appendix 1). The following will show the soils type
and resulting runoff curve number for each (unit numbers are taken from the
Soils Report):

Hydrologic Runoff

Unit Description Soils Group Curve Number
26  Rock Outcrop - Rubble Land Complex D 89
40  Mellenthin - Rock Outcrop Complex D 80
44  Windwistle - Palma - Rizno Complex C 78
- Disturbed Area - 90

The weighted average runoff curve numbers for each drainage area are
summarized in the Table entitled "Drainage Area - Runoff Curve Number

Summary".

A VII-S.6



03/30/93

unoff Curve Number Justification

The runoff curve numbers were selected from Table 2-2d - Runoff curve
numbers for arid and semiarid rangelands, pages 2-8, "'SCS Publication 210-
§VI-TR-55", Second Edition, June 1986, supplied by the Division. The
;; following is a description of curve number selection for each of the areas
| using this Table. All soils information was taken from the BLM soils report

in Appendix 1:

g Unit 26 - Rock Outcrop - Rubble Land Complex

j Cover Type - Desert Shrub (Based on Veg. Types)

Hydrologic Conditioﬁ - Poor (less than 10% cover)

Hydrologic Soil Group - D (Soils Report)

| Runoff Curve Number - 88 (89 Used in Calculations)

Note: The desert shrub cover type best matches the vegetation in this
area as shown by descriptions in the Soils Report. The report also
confirms the vegetation cover of less than 10% and the Hydrologic Soil
Group as D. The more conservative curve number of 89 was selected

due to the low vegetation cover and high runoff potential for the unit.

§ Unit 40 - Mellanthin - Rock Qutcrop Complex

| Cover Type - Pinyon-Juniper (Grass Understory)

§ Hydrologic Condition - Fair (30% Ground Cover)

:;‘ Hydrologic Soil Group - D (Soils Report)

Runoff Curve Number - 80 (80 Used in Calculations)

: Note: The Pinyon-Juniper cover type, 30% ground cover and

i Hydrologic Soil Group D are all described in the soils report for this

} unit.
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Unit 44 - Windwistle - Palma - Rizno_Complex

Cover Type - Herbaceous (Brush-Minor Element)

Hydrologic Condition - Fair/Good (70% Veg. Cover)

Hydrologic Seoil Group - C (Soils Report)

Runoff Curve Number - 78 (78 Used in Calculations)
.7 0 0 ﬂ l Note: The herbaceous cover type was selected based on vegetation

L . L Pobentinl
descriptions in the Soils Report. The report also described a’total

cover of 70%, which puts it at the high end of the fair category for
Hydrologic Condition - as a result, the Hydrologic Condition was
selected as Fair/Good and the runoff curve number was selected
between the Fair ahd Good classifications (Fair - 81, Good - 74,
Selected - 78). The Hydrologic Soil Group is described as ranging
from B to D for inclusions; however, C was selected because it

represents the average and majority section of the unit.

Disturbed Area

The CN of 90 has been selected because it is the number typically used for

disturbed areas on Utah mines and has long been accepted by the Division.
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— 28  Culvert Sizing
Minimum culvert sizing is based on the following Manning's Equation:

D= (216 Qn\**
s

Where: D = Required Diameter (feet)
Q = QP = Peak Discharge (cfs)
n = Roughness Factor (0.025 for cmp)
S = Slope (ft. per ft.)

Using the above formula, minimum required culvert sizes were calculated for
each applicable area. Culverts were then selected above the required
minimum, and these sizes were checked for adequacy against the Culvert

Nomograph included as Figure 1 of this report.

29 Culverts

R Culverts have been sized according to the calculations previously described,

and are summarized on the following tables. The culverts are shown on
§ Exhibit VIL1A, Minesite Hydrology. Culverts carrying undisturbed
f drainages are designated with a U number (i.e. Ul); contributing undisturbed
drainages are marked with a UD-number (i.e. UD-1). All undisturbed area

drainage culverts will be fitted with trash racks to minimize plugging by

8 rocks or other debris.

.'i; Although the main canyon culvert shows to be adequately sized at 6.3' to 6.9’
in diameter, an 8' (96") minimum diameter will be installed in all sections
; (U1, U3, U5, U7 & U9) for an added safety measure. Side drainages are
8| diverted into the main culvert through the following culverts: U2 (24"), U4
36"), U6 (48"), U8 (30"), USA (24") and U8B (24"), as shown on Exhibit
i VII-IA. A properly sized outlet apron and energy dissipator will be provided
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at the outlet of U9 for velocity reduction to eliminate the need for further

erosion protection at the outlet.

Trash racks will be provided at the inlet for all undisturbed drainage
culverts. These will consist of 3/4™ steel bars welded on 6" centers across the
| ared inlet structures of each cuivert. Bars will be sloped from the front of
the inlet structure up to the top of the culvert. This ramp configuration will
fallow trash, branches and other potential obstructions to be swept up and
faway from the inlet rather than being impinged against the grates during a
 * ow event. Rip rap will be placed around the flared inlet structure and
7,:»: bove it to a height of atAleast 6" above the required headwall for each
ulvert. Trash racks will be checked on a routine schedule and following
recipitation events and all trash, branches and other obstructions will be

fremoved.

he main canyon bypass culvert (Ul) will be equipped with a flared
inlet/headwall section of concrete construction rather than rip rap. (Refer to
8 igures 4 and 5); The trash rack will be ramped over the inlet to provide a
on-clogging design. The trash rack will be of heavy-duty structural steel
fconstruction with 18" grate openings. It will also be hinged to allow access

to the bypass culvert for inspection and cleanout.

To provide additional protection for the main bypass culvert, a trash barrier
| will be installed approximately 30' upstream from the inlet. (Refer to Figure
§6). This barrier will consist of a series of vertical posts arranged in a 45°
fchevron pattern, veeing upstream, and concreted into the stable channel bed.
WBarrier posts will be 8" diameter, concrete filled, steel pipe installed on 24"
Rcenters. The barrier will extend across the width of the channel and up the

{streambanks beyond the floodplain of a 100 year/6 hour event. Because this
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structure is located within the main channel above the mine yard, it is not

§ included within the disturbed area boundary.

The outlet of the main canyon bypass culvert (U9) will be equipped with

energy dissipators to slow the outlet velocity sufficiently to prevent erosional

2 damage to the natural downstream channel (refer to Appendix VII-11).

It should be noted that all undisturbed area culverts are adequately sized to

handle the expected runoff from a 100 year-6 hour event for maximum

protection of the mine area, sediment g\ond and undisturbed drainage. This
: YV

11% o~

is in excess of the 10 year\% hour event required\iy the regulations and is

| proposed as an extra measure of safety.

§ Disturbed area culverts and ditches are shown on the Minesite Hydrology
: Map, Exhibit VII-1A. Culverts carrying disturbed drainage are designated
with a C number (i.e., C1), and ditches carrying disturbed drainage are
T designated with a D number (ie., D1). Calculations for all disturbed area
culverts and ditches are also included with this report, along with design
;':: criteria. Disturbed drainage areas draining to culverts and ditches are
marked with a CD-number (i.e. CD-1). The area is marked with dashed
yellow lines on Exhibit VII-1A.

§ Culverts will be inspected regularly, and cleaned as necessary to provide for
f passage of design flows. Inlets and outlets shall also be maintained so as to

2 prevent plugging or undue restriction of water flow.

All disturbed area culverts are temporary, and will be removed upon final
g reclamation, with the exception of culverts C9 and C10 which will be left in

place .during Phase I reclamation as shown on Exhibit V-11 and are designed
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to carry runoff from a 100 year-6 hour storm event. They will be removed

during Phase II final reclamation (see Exhibit V-12).

 Ditches
All ditches will carry disturbed area drainage to the pond. Ditches are shown
on the Minesite Hydrology Map, Exhibit VII-1A, and are designated with a

D number (ie., D1).

Al ditches are designed to carry the expected runoff from a 10 year - 6 hour

event (except D-1, which is sized for a 100 year - 6 hour event) with a

: minimum freeboard of 0.5' (See Table 8 and Figure 3). The 0.5' freeboard

represents a minimum of 20% of the flow depth in all disturbed area ditches.

Ditches which exhibit expected flow velocities of 5 fps or greater will be lined
with concrete. Typical cross sections, flow-depths and areas for all lined and
unlined ditches are shown on Figure 3 of this report.

Ditch slopes have been determined from the construction cross sections
(Exhibits V-7A through V-7G) and the proposed construction contour map
(Exhibit V-10). For ditches with differing slopes along various segments, the
shallowest slopes were used for flow depth determination while the steepest
slopes were used for velocity determination. In addition, te provide a more
conservative design which allows for some variation of slope along individual
ditches, all ditch flow depths have been calculated using a slope 0.5% lower
than the minimum design slope, and all ditch velocities have been calculated
using a slope 0.5% higher than the maximum design slope. Refer to Table
8 for maximum and minimum slope values used for all disturbed ditch

designs.
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ditches will be inspected regularly, and maintained to the minimum
dimensions to provide adequate capacity for the design flow. All ditches are

temporary and will be removed as described under the Phase I and Phase 11

final reclamation.
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TABLE 1
UNDISTURBED DRAINAGE AREA - RUNOFF CURVE NUMBER SUMMARY

Ve

Unit 26 Unit 40 Unit 44

Drainage CN-89 CN-80 CN-78 Weighted
Area Acres (acres) (acres) (acres) CN
UD-1 2990.42 941.98 1004.78 1043.66 82.14
% 100.0 31.50 33.60 34.90 Use 82
UD-2 64.761 62.805 0 1.956 88.67
% 100.0 96.98 0 3.02 Use 89
UD-3 173.29 67.964 0 105.326 82.31
% 100.0 39.22 0 .60.78 Use 82
UD-4 20.638 11.387 0 9.251 84.07
% 100.0 55.17 0 44.83 Use 84
UD-S§ 27.399 20.816 0 6.58 86.35
% 100.0 75.98 0 24.02 Use 86
UD-6 4.781 4.03 0 0.751 87.27
% 100.0 84.20 0 - 15.80 Use 87
UD-7 4,805 4.805 0 0 89.00
% 100.0 100.0 0 0 Use 89
UD-8 4.430 4.430 0 0 89.00
% 100.0 100.0 0 0 Use 89
UD-9 16.912 14.552 0 2.360 87.47
% 100.0 ~ 86.05 0 13.95 Use 87
UD-10 9.252 9.252 0 0 89.00
% 100.0 100.0 0 0 Use 89
UD-11 19.749 19.749 0 0 89.00
% 100.0 100.0 0 0 Use 89
UD-12 4.093 4.093 0 0 89.00
% 100.0 100.0 0 0 Use 89
Disturbed 54.567 0 0 0 90.00
Area
% 100.0 0 0 0 Use 90

Notes: Unit 26 - Rock Outcrop - Rubble Land Complex - CN 89
Unit 40 - Mellenthin - Rock Outcrop Complex - CN 80
Unit 44 - Windwistle - Palma - Rizno Complex - CN 78

Areas planimetered directly from Exhibit VII-1, Hydrology Map.
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The following is a summary of pertinent information relating to the calculation,
design and selection of the various hydraulic control structures for this site:

Drainage

Minesite
UD-1
UD-2
UD-3
UD-4
UD-§
UD-6
UD-7
UD-8
UD-9
UD-10
UD-11
UD-12

Area(ac.) Type
54.57 Disturbed
2990.42 Undisturbed
64.76 Undisturbed
173.29 Undisturbed
20.64 Undisturbed
27.40 Undisturbed
4.78 Undisturbed
4.81 Undisturbed
4.43 Undisturbed
16.91 Undisturbed
9.25 Undisturbed
19.75 Undisturbed
4.09 Undisturbed

- Drains To:

Sediment Pond
Culvert Ul
Culvert U4
Culvert U6
Culvert U2
Culvert U8
Sediment Pond
Sediment Pond
Sediment Pond
Sediment Pond
Sediment Pond
Sediment Pond

Sediment Pond
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82
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87
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TABLE 3
UNDISTURBED DRAINAGE SUMMARY
Structure UD.-1 UD.-2 UD-3 UD4 UD.S *UD-6 *UD.-7 *UD.-8 *UD.9 *UD.-10*UD.-11 *UD.-12
Drainage area (ac.) 2990.420 64.761 173.290 20.638 27.399 4.781 4805 4.430 16912 9252 19.749 4.093
Runoff CN 82 89 82 84 86 87 89 89 87 89 89 89
Hydraulic length (ft.) 20300 2500 5500 1100 1500 300 900 400 700 900 2800 300
Slope (%) 4502 10.600 13.64 57.14 5333 4494 5000 4255 5882 43.86 4348 48.39
Time of concentration (hrs.) 2.60 0.25 0.53 0.07 0.08 0.02 0.05 0.03 0.04 0.05 0.13 0.02
10 year - 6 hour event (in.) 1.52 1.52 1.52 1.52 1.52 1.52 1.52 1.52 1.52 1.52 1.52 1.52
Q runoff (in.) 0.357 0.646 0357 0426 0506 0549 0.646 0.046 0549 0.646 0.646 0.646
Peak flow (cfs) 249.57 30.96 27.34 7.83 12,70 1.83 2.76 2.24 7.85 532 1071 1.85
Total runoff (ac. ft.) - 88.88 3.48 5.15 0.73 1.15 0.22 0.26 0.24 0.77 0.50 1.06 0.22
25 year - 6 hour event (in.) 1.80 1.80 1.80 1.80 1.80 1.80 1.80 1.80 1.80 1.80 1.80 1.80
Q runoff (in.) 0521 0865 0521 0.606 0701 0.752 0865 0865 0.752 0.865 0.865 0.865
Peak flow (cfs) 372.10 42.66 4389 1139 17.84 2.51 3.70 299 1079 712 1450 246
Total runoff (ac. ft.) 129.80 4.67 7.52 1.04 1.60 0.30 0.35 032 - 1.06 - 0.67 1.42 0.29
100 year - 6 hour event (in.) 2.23 223 2.23 2.23 2.23 2.23 223 2.23 2.23 2.23 223 223
Q runoff (in.) 0.805 1.221 0.805 0911 1.027 1.089 1221 1221 1.089 1.221 1.221 1.221
Peak flow (cfs) 590.56 61.66 7429 1733 2626  3.62 5.18 418 15.58 998 20.59 345
Total runoff (ac. ft.) 200.53 6.59 11.62 1.57 2.34 0.43 0.49 0.45 1.53 0.94 2.01 0.42
10 year - 24 hour event (in.) 1.93 1.93 1.93 1.93 1.93 1.93 1.93 1.93 1.93 1.93 1.93 1.93
Q runoff (in.) 0.603 0970 0.603 0.695 0.796¢ 0.851 0970 0970 0851 0.970 0.970 0.970
Peak flow (cfs) 413.80 53.76 6282 14.86 22.65 3.13 4.50 3.62 1345 866 17.94 2.99
Total runoff (ac. ft.) 150.29 5.24 8.71 1.19 1.82 0339 0388 0358 1.199 0.748 1596 0.331
25 year - 24 hour event (in.) 2.32 2.32 232 2.32 2.32 2.32 232 232 2.32 2.32 2.32 2.32
Q runoff (in.) 0.868 1.299 0868 0978 1.098 1.162 1299 1299 1162 1299 1299 1.299
Peak flow (cfs) 621.66 7193 93.60 20.67 30.79 418 5.90 475 18.03 1136 23.75 3.92
Total runoff (ac. ft.) 216.31 7.01 12.53 1.68 251 0.46 0.52 0.48 1.64 1.00 2.14 0.44

* Drainage to Pond
Refer to Appendix 2A for computer backup data.
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TABLE 4
UNDISTURBED CULVERT DESIGN PARAMETERS
Culvert ¥ U.-1 U2 % U-3 U4 xU-S U-6 »xU-7 *U.-8 U-8a U.-8 - U.-9
Drainage Area (acres) 299042  20.64 - 64.76 - 173.29 - 2740 1370 13.70 -
Runoff Curve No. (CN) 82 84 - 89 - 82 - 86 86 86 -
Hyd. Length (ft.) 20,300 1,100 - 2,500 - 5,500 - 1,500 - - -
Land Slope (%) 4502 57.14 - 10.60 - 13.64 - 53.33 - - -
Time of Conc. (hr.) 2.60 0.07 - 0.25 - 0.53 - 0.08 0.08 0.08 -
Manning's No. 025 025 025 025 025 025 - .025 025 025 025 025
i P I o -~ SO
Culvert Slope (%) High2.75) (29100 275 (8.62Y 275 | 484 275 / 5.4& 1833 Y 1833, 275
Lo s 3 sy 3 et 2 (g0 e Heel 3,6
Culvert Length (ft) - 710 280 470 380 630 1750 1150 490 280 280 550
760 27 4 @72 287 Lrs YV &2s 2 Ul 2 K 7Y 25
ANCL Y0
= f O
MY oty 318
7 otd
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TABLE 4A
UNDISTURBED CULVERT DESIGN SUMMARY

Culvert U-1 U-2 U.-3 U4 U.-5 U.-6 U-7 *U.-8 U8 U-8b U.9
10 year - 6 hour event (in.) 1.52 1.52 1.52 1.52 1.52 1.52 1.52 1.52 1.52 1.52 1.52
Peak flow (cfs) 249.57 7.83 25740 3096 28836 2734 31570 12.70 6.35 635 328.40
Min. Diam. Req'd (ft.) 4.66 0.92 4.71 1.84 4.90 1.95 5.06 1.46 0.93 0.93 5.13
25 year - 6 hour event (in.) 1.80 1.80 1.80 1.80 1.80 1.80 1.80 1.80 1.80 1.80 1.80
Peak flow (cfs) 37210 1139 38349 42,66 426.15 43.89 470.04 17.84 8.92 8.92 487.88
Min. Diam. Req'd (ft.) 5.36 1.05 5.42 2.06 5.62 2.30 5.82 1.64 1.04 1.04 5.89
100 year - 6 hour event (in.)** 2.23 2.23 2.23 2.23 2.23 2.23 2.23 2.23 2.23 223 2.23
Peak flow (cfs) 590.56 17.33 607.89 61.66 669.55 7429 743.84 26.26 13.13 13.13 770.10
Min. Diam. Req'd (ft.) 6.30 1.21 6.37 2.34 6.58 2.76 6.831 1388 1.19 1.19 6.91
Proposed Const. Diam. (min. ft.) 8.00 2.00 8.00 3.00 8.00 4.00 8.00 2.50 2.00 2.00 8.00
Velocity (fps) 11.75 552 12.09 872 1332 591 14.80 5.35 4.18 418 1532

Headwater Req'd*** (100/6) ft. 10.40 2.50 - 4.80 - 4.08 - - 2.00 2.00 -
Flow Capacity (cfs) 1168.00  72.00 1168.00 125.00 1168.00 214.00 1168.00 59.00 57.00 57.00 1168.00

* Includes flow from U-8a and U-8b
**  All culverts for proposed construction have been sized for 100 year - 6 hour events,
*** Based on Culvert Nomograph - Figure 1
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UNDISTURBED CULVERT SUMMARY
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Headwater v
Culvert | Diameter (ft.) | *Flow (cfs) | Required (ft.) | Length (ft.) Remarks

Ul 8.0 590.56 ‘104 710 Upper Portion
U2 2.0 17.33 2.50 280’ Drains from UD-4
U3 8.0 607.89 - 470’ Below U2
U4 3.0 61.66 4.80 380’ Drains from UD-2
Us 8.0 669.55 - 630’ Below U4
U6 4.0 74.29 4.08 1750’ Drains from UD-3
u7 8.0 743.84 - 1150’ Below U6
U8 25 26.26 - 490’ Drains from UD-5
U8a 2.0 13.13 2.00 280’ Drains from UD-5
U8b 2.0 13.13 2.00 280’ Drains from UD-5
U9 8.0 770.10 - 550 Below U8

%*

Peak flow for 100 year, 6 hour event (see Table 4A)
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TABLE 6

PROPOSED CONSTRUCTION

DRAINAGE AREAS CONTRIBUTING TO POND

Disturbed Drainage-Area

(acres)
CD-1 1.72
CD-2 32
CD-3 5.64
CDh4 0.48
CD-5 26.15
CD-6 6.33
CD-7 1.01
CD-8 1.37
CD-9 3.06
CD-10 0.35
CD-11 1.11
SD-1 3.01
Total To Pond- $3.44 Acres
ND-1 1.13

Total Disturbed Area 54.57 Acres

Undisturbed Drainage-Area

(acres)

UD-6 4.78
- UD-7 4.81
Upper (1.60)
Lower (3.21)
UD-8 4.43
Upper (3.67)
Lower 0.76)
UD-9 16.91
Upper (13.06)
Middle (2.98)
Lower 0.87)
UD-10 9.25
UD-11 19.75
Upper (17.69)
Lower (2.06)
UD-12 4.09
Upper (1.35)
Lower (2.74)

Total to Pond - 64.02 Acres

Notes: Above acreages drain to sediment pond, except ND-1.
Areas planimetered from Exhibits VII-1A and VII-1.

Areas used for Table 7 - Proposed Construction Drainage Structures

Refer to Exhibit VII-1A for drainage area boundaries.
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TABLE 7
PROPOSED CONSTRUCTION-DRAINAGE STRUCTURES
~ Structure Drainage Areas Undisturbed Area Disturbed Area
(acres) (acres)
C1 D1 1.60 0.86
C2 D3 8.45 3.21
C3 DS 14.02 11.05
C4 D8 ' 26.94 26.15
Cs D6 14.02 12.06
- C6 Upper UD-9 + CD-6 13.06 6.33
Cc7 D7 14.02 13.43
C8 D10 16.04 6.33
Cc9 D9 ' 40.96 39.58
C10 D13 2.06 1.11
D1 Upper UD-7 + 1/2 CD-1 1.60 0.86
D2 172 CD-1 - 0.86
D3 UD-6 + Upper UD-8 + CD-2 8.45 3.21
~ D4 DI + D2 + Lower UD-7 + CD-3 4.81 7.36
DS D3 + D4 + Lower UD-8 + CD-4 14.02 11.05
D6 D5 + CD-7 14.02 12.06
D7 D6 + CD-8 14.02 13.43
D8 Upper UD-11 + UD-10 + CD-5 26.94 26.15
D9 : D7 + D8 40.96 39.58
D10 Upper UD-9 + Middle UD-9 + CD-6 16.04 6.33
D11 Lower UD-9 + Upper UD-12 + CD-9 2.22 3.06
D12 D9 + D10 + D11 + CD-10 59.22 49.32
D13 Lower UD-11 + CD-11 2.06 1.11
Pond Area D12 + D13 + Lower UD-12 + SD-1 64.02 53.44
*BTCA Area #1 ND-1 - 1.13
* Qutslope of Pond - Doesn't drain to Pond. Protected by Vegetation, Rip-Rap and/or Silt
Fences.
N Refer to Exhibit VII-1A for proposed culvert and ditch locations.
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TABLE 8
DISTURBED DITCH DESIGN PARAMETERS

Ditch Structure *D.1 D.2 D.3 D4 D.5 D.6 D.7 D.8 D.9 D.10 D.11 D.12 D.13
Undist. Drainage Area (ac) 1.60 - 845 481 14.02 14.02 1402 2694 4096 16.04 222 5922 2.06
Dist. Drainage Area (ac) 08 086 321 736 11.05 12.06 1343 26.15 3958 633 3.06 4932 1.11
Disturbed Runoff CN 90 90 909 90 90 920 90 920 90 90 90 90 9ﬁ
Dist. Hyd. Length (ft) 100 100 100 250 200 S0 150 700 100 600 300 100 50
Dist. Land Slope (%) 2.0‘ 1.0 1.0 1.0 1.0 6.2 2.1 2.0 21 2.1 4.0 3.0 24

Dist. Area Time of Conc (hr) 006 006 004 009 007 002 006 -020 004 018 0.10 0.04 0.02

Manning's No. 0.025 0.025 0.025 0.025 0.025 0.025 0.025 0.025 0.025 0.025 0.025 0.025 0.025
Ditch Slope (%) min. 050 050 050 050 050 550 160 160 160 160 450 950 190
Ditch Slope (%) max. 200 150 150 150 150 650 260 360 260 260 550 1340 290 -
Ditch Length (ft) S00 430 1150 900 120 620 420 1300 75 350 300 150 260

*100 year - 6 hour design for drainage around refuse pile
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TABLE 8A
DISTURBED DITCH DESIGN SUMMARY
Ditch _Structure *D.1 D.2 D.3 D.4 D.5 D.6 D.7 D.8 D.9 D.10 D.11 D.12 D.13
10 year - 6 hour event (in.) - 152 152 152 152 152 152 152 152 152 152 152 152
Disturbed flow (cfs) - 055 190 475 7.3 588 858 1430 2346 347 193 2923 054
Undisturbed flow (cfs) - - 369 276 683 683 6.83 1491 21.74 745 1.01 3020 1.12
Peak flow (cfs) - 055 559 751 1396 1271 1541 29.21 4520 1092 294 5943 1.66
Velocity** (fps) - 216 385 414 483 818 6.09 807 796 559 533 1578 3.64
Min. ditch area req'd (ft.?) - 039 220 274 436 165 3.04 491 681 235 059 429 0.53
Min. flow depth *** (ft.) - 041 102 115 145 088 121 154 182 106 052 144 049
100 year - 6 hour event (in.) 223 - - - - - - - - - - 223 223
Disturbed flow (cfs) 1.00 - - - - - - - - - - 53.19 0.98
Undisturbed flow (cfs) 1.73 - - - - - - - - - - 58.12 2.15
Peak flow (cfs) 2.73 - - - - - - - - - - 111.31 3.13
Velocity** (fps) 3.58 - - - - - - - - - - NA NA
Min. ditch area req'd (ft.%) 128 - - - - - - - - - - NA NA
Min. flow depth*** (ft.) 0.78 - - - - - - - - - - NA NA
Concrete lined (Y/N) N N N N N Y Y Y Y Y Y Y N
* 100 year - 6 hour design for drainage around refuse pile
** Based on maximum slope (0.5% greater than proposed construction)

***  Based on minimum slope (0.5% less than proposed construction)

Refer to Figure 3 for typical ditch section
Undisturbed flows from Table 3 (using areas from Table 7)

Refer to Appendix 2B for computer backup data

A VII-5.23



) | » ) ) 03130793

TABLE 9
UNLINED DISTURBED DITCH FLOW CALCULATIONS

*D1 D2 D3 D4 D5 D13
Ditch Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Min. Max.
Flow depth (ft.) 078 059 041 033 102 083 115 093 145 118 049 045
Side slopes 2:1 2:1 2:1 2:1 2:1 2:1 2:1 2:1 2:1 2:1 2:1 2:1
Bottom width (ft) 010 010 010 010 0.0 010 0.10 010 0.0 010 010 0.10
Slope of diversion** (ft./ft.) 0.005 0.020 0.005 0.015 0.005 0.015 0.005 0.015 0.005 0.015 0.019 0.029
Manning's No 0.025 0.025 0.025 0.025 0.025 0.025 0.025 0.025 0.025 0.025 0.025 0.025
Peak flow rate (cfs) 273 273 055 055 559 559 751 7151 1396 1396 1.66 1.66
Cross sectional area (ft?) 128 076 039 026 220 145 274 181 436 289 053 046

Hydraulic radius 036 028 020 016 047 038 052 043 066 054 023 0.21

Velocity (fps) 213 358 143 216 255 38 274 414 320 48 310 364
Froude number 063 120 057 095 065 110 067 112 0.69 1.13 138
* 100 year - 6 hour design used for drainage around refuse pile

*x Minimum slope is 0.5% less than proposed construction for flow depth determination
Maximum slope is 0.5% greater than proposed construction for velocity determination

Note: Refer to Exhibit VII-1A for ditch locations.
Refer to Appendix 2C for computer backup data.
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LINED DISTURBED DITCH FLOW CALCULATIONS
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D6 D7 D8 D9 D10 D11 D12

Ditch Min. Max. Min. Max. Min, Max. Min. Max. Min. Max. Min. Max. Min. Max
Flow Depth (ft.) 073 070 099 09 127 109 150 137 087 079 043 041 LI8 111
Side Slopes 2:1 2:1 2:1 2:1 2:1 2:1 2:1 2:1 2:1 2:1 2:1 2:1 2:1 ° 2:1
Bottom Width (ft.) 010 o010 010 o010 010 010 010 010 010 010 010 010 0.10 0.10
Slope of Diversion* (ft./ft.) 0.055 0.065 0.016 0.026 0.016 0.036 0.016 0.026 0.016 0.026 0.045 0.055 0.095 0134
Manning's No. 0.015 0.015s 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0015
Peak Flow Rate (cfs) 1271 1271 1541 1541 2921 2921 4520 4520 1092 1092 294 294 5943 59.43
Cross Sectional Area (ft) 1.13 1.06 2.07 173 334 247 464 387 160 133 041 038 292 257
Hydraulic Radius 034 033 046 042 058 050 068 0.62 0.40 037 020 019 054 0.51
Velocity (fps) 744 893 873 6.83 726 783 2034
Froude Number 342 370 194 244 202 296 2.08 2.61 1.9'0 239 285 313 487 572
* Minimum slope is 0.5% less than proposed construction for flow depth determination

Maximum slope is 0.5% greater than proposed construction for velocity determination

Note: Refer to Exhibit VII-1A for ditch locations
Refer to Appendix 2D for computer backup data
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TABLE 10
DISTURBED CULVERT DESIGN PARAMETERS

)o33093

Culvert *C.-1 C.-2 C.-3 C-4 C.-5 C.-6 C.-7 C-8 **C.-9 **C.-10
Undist. Drainage Area (ac) 1.60 845 14.02 2694 14.02 13.06 14.02 16.04 40.96 2.06
Dist. Drainage Area (ac) 0.86 321 1105 26.15 12.06 633 1343 633 3958 1.11
Dist. Runoff CN _ 90 90 90 90 90 90 90 90 90 90
Dist. Hyd. Length (ft)*** 100 100 200 700 50 600 150 600 100 50
Dist. Land Slope (%) 1.0 1.0 2.0 50.0 2.0 50.0 2.0 2.0 20 30

Dist. Area Time of Conc (hr) 0.06 0.04 0.07 0.20 0.02 0.18 0.06

0.025

Manning's No. 0025 0.025 0.025 0.025 0.025 0.025
Culvert Slope (%) 2.0 2.0 30 500 3.0 50.0 3.0
Culvert Length (ft) 20 40 40 60 40 60 40

* 100 year - 6 hour design used for drainage around refuse pile
** 100 year - 6 hour design used for permanent culvert under road
***  From Table 8
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TABLE 10A
DISTURBED CULVERT DESIGN SUMMARY

Culvert *C.-1 C.-2 C.-3 CA4 C.-5 C-6 C.-7 C-8 **C.-9 **C.-10

10 year - 6 hour event (in.) - 1.52 1.52 1.52 1.52 1.52 1.52 1.52 - -

Dist. flow - 1.90 713 14.30 5.88 347 8.58 347 - -

Undist. flow - 3.69 6.83 14.91 6.83 12.03 6.83 7.45 - -

Peak flow*** (cfs) - 559 1396 2921 1271 1550 1541 10.92 - -

Min. diam. req'd - 1.30 1.67 1.32 1.62 1.06 1.73 1.54 - -
100 year - 6 hour event (in.) 2.23 - - - - - - - 2.23 2.23
Dist. flow 1.00 - - - - - - - 42.68 0.98
Undist. flow 1.73 - - - - - - - 41.40 2,15
Peak flow*** (cfs) 2.73 - - - - - - - 84.08 3.13
Min. diam. req'd 1.01 - - - - - - - 3.14 1.06
Proposed construction dia. 1.50 2.00 2.00 2.00 3.00 2.00 3.00 2.00 4.00 1.50
Velocity (fps) 1.55 1.78 4.44 9.30 1.80 4.93 2.18 348 6.69 0.64
Headwater 0.90 1.20 2.08 4.40 1.59 2.26 1.80 1.76 4.44 0.95

* 100 year - 6 hour design used for drainage around refuse pile
** 100 year - 6 hour design used for permanent culvert under road
***  For peak flows, refer to Tables 7 and 8A.

Note: Refer to Appendix 2E for computer backup data.
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Figure 1
Figure 2
Figure 3
Figure 4
Figure 5
Figure 6

FIGURES

Culvert Nomograph

Rip-Rap Chart

Disturbed Ditch, Typical Section
Main Culvert Inlet, Plan View
Main Culvert Inlet, Section View.
Main Culvert Inlet, Trash Barrier
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DISTURBED DITCH
TYPICAL SECTION

1

0.5 MIN. FREEBOARD

FLOW DEPTH
VARIES

.UNLINED DITCH
DITCH | FLOW DEPTH | FLOW AREA (FT*)
D1 0.78 1.28
D2 0.41 0.39
D3 1.02 2.20
D4 1.15 2.74
D5 1.45 4.36
D13 0.49 0.53

1

0.5' MIN. FREEBOARD
!
1

FLOW DEPTH
VARIES

CONCRETE LINING
4" THICK MIN.

LINED DITCH

DITCH | FLOW DEPTH |{FLOW AREA (FT®)
D6 0.73 1.13

D7 0.99 2.07

D8 1.27 3.34

D9 1.50 4.84

D10 0.87 1.60

D11 0.43 0.41

D12 1.18 2.92

T41.300 #l-/l d{ FIGURE 3
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MAIN CULVERT INLET
PLAN VIEW
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DESIGN OF SEDIMENT CONTROL STRUCTURES

3.1  Design and Construction Specification for Sedimentation Pond
3.2  Sediment Yield

33 Sediment Pond Volume

Table 11 Sediment Pond Design

Table 12 Sediment Pond Stage Volume Data

Table 12A  Sediment Pond Stage Discharge Data

34  Sediment Pond Summary

Figures

Figure 7 Sediment Pond AStage-Volume Curve
Figure 8 Sediment Pond Stage-Discharge Curve
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Design And Construction Specifications for Sedimentation Pond

a)

b)

d)

g2

All construction of sedimentation ponds will be performéd under the

direction of a qualified, registered professional engineer.

The impoundment shall be constructed with an open channel spillway
a minimum of 4' below the top of the dam. The spillway will be
constructed of concrete or grouted rip-rap and will be keyed-in at the

inlet and outlet to prevent undercutting.

The area of pond construction shall be examined for topsoil, and
where present in removable quantities, such soil shall be removed

separately and stored in an approved topsoil storage location.

In areas where fill is to be placed, natural ground shall be removed

for at least 12" below the base of the structure.

Native materials shall be used where practical. Fill will be placed in
lifts not to exceed 15" and compacted prior to placement of next lift.

Compaction of all fill materials shall be at least 95%.

Rip-rap or other protection (belting, culverts, concrete, etc.) will be
placed at all inlets and outlets to prevent scouring. Rip-rap will consist

of substantial (non-slaking) rock material of adequate size.

The pond will be equipped with a decant device mounted with the inlet
a minimum of 1' above the maximum sediment level. This device will
be equipped with a secure, manual control valve and an inverted inlet
(or equivalent) to prevent passage of oil into the discharge. The

decant control valve will be locked in the closed position to prevent
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unauthorized discharge. Samples will be collected prior to decanting
of the pond. If the quality of the water meets the requirements of the
UPDES Permit, decanting will proceed. Discharge samples will be
collected as per the approved U.P.D.E.S. Discharge Permit.

Slopes of the embankment shall not be steeper than 2h : lv, inside or
outside, with a total of the inslope and outslope not less that 5h : 1v,

except where areas of the pond are incised.

Tops and external slopes of the impoundment will be planted with an

approved seed mix toAhelp prevent erosion and promote stability.

Top width of the impoundment shall be not less than (H+35)/5, where
H = Height of Dam in feet.
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Sediment Yield

The Universal Soil Loss Equation (USLE) was used to estimate sediment yield
from disturbed areas. All soil loss from this area was assumed to be

delivered to, and deposited in the sedimentation pond.

Erosion rate (A) in tons-per—acre—;ier-year is determined using the USLE as

follows:

A = (R) (K) (LS) (CP)
Where the variables R, K, LS, and CP are defined as follows:

Variable "R” is the rainfall factor which can be estimated from R = 27P*;
where P is the 2-year, 6-hour precipitation value. P for the Smoky Mountain
area is 1.06 as shown on the chart for Glen Canyon City, page 27 of the
"Estimated Return Period for Short Duration Precipitation in Utah", U.S.U.

Therefore, the estimated value of "R" for this area is 30.69.

Variable "K" is the soil erodibility factor. For disturbed areas, the "K"
value is conservatively estimated to be 0.5. K is estimated to be 0.35 for

undisturbed areas.

Variable "LS" is the length-slope factor. This figure was determined by
applying the slope length and percentage for each sub-drainage area to the
chart in Figure 5.15, p. 334, "Applied Hydrology and Sedimentology for
Disturbed Areas", Barfield, Warner and Haan, 1983.
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Variable "CP" is the control practice factor, which can be divided into a
cover and a practice factor. For purposes of these calculations, the following

"CP" values were used:

Site CP Factor
Compacted Areas 1.20
Highwalls 1.00
Reseeded/Undisturbed 038
The sediment volume is based on a density of 100 pounds per cubic foot of
sediment.
Sediment Yield Calculations - USLE
Slope
Length Slope
Drainage R K Acres Feet % LS CP A*  Yield**
West Side 30.69 0.5 17.471 200 20 5.70 1.0 8747 0.702

Side Canyon 30.69 0.5 14.550 150 30 9.75 1.0 14961 0.999
Main Canyon 30.69 0.5 22.546 300 5 0.90 1.2 16.57 0.171

Total Sediment 1 year (ac. ft.) 1.872

Total Sediment 3 years (ac. ft.) 5.616

* A = tons/acre-year

** Yield = acre-ft/year
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It should be ndted that the USLE method compares favorably tb another accepted
method of using 0.1 acre feet of sediment per disturbed acre. With a disturbed
area of 54.57 acres, the required sediment storage using the 0.1 acre foot/acre
would be 5.457 acre feet. The USLE Method shows the required storage to be
5.616 acre feet. The higher figure of 5.616 acre feet has been used for the

sediment pond design.

Sediment Pond Volume

The volumes shown in Table 11 are from the volumes calculated from the
precipitation, runoff and sediment yield for a 10 year-24 hour precipitation event.
The volumes were calculated based on the disturbed areas (and contributing
undisturbed areas) runoff values, developed using the design parameters described

in this section.
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TABLE 11

SEDIMENT POND DESIGN

Use 1.93" for 10 year-24 hour event.
Disturbed Watershed - 54.567 acres.
Runoff Curve No. = CN = 90 (Disturbed)
Disturbed Area Runoff = Q (in.) = (P - 0.2 S)* /(P + 0.8 S)
where: S = (1000/CN) - 10; P = 1.93". |

Q = 1.035" = 0.086 ft.

Volume = QA = 0.086 ft. x 54.567 ac. = 1 4.693 ac. ft.
Undisturbed Watershed = 64.022 ac.
Runoff Curve Number (See Table 3)
Runoff Volume (from Table 3, 10 yr/24 hr) = 4.959 ac. ft.
Sediment Storage Volume
USLE 1.872 ac.ft./yr. x 3 yrs. = 5.616 ac. ft.
Direct Precipitation into Pond
3.01 acres x 1.93" / 12 in/ft. = 0.484 ac. ft.
Total Required Pond Volume
4.693 + 4.959 + 5.616 + 0.484 = 15.752 ac. ft.
Peak Flow (100 yr. - 6 hr. event) = 114.44 cfs
Pond Design Volume (See Table 12)

(@ Spillway) = 16.94 ac. ft.

Peak flow values from Table 8A (D-12 + D-13 @ 100/6).
Refer to Appendix 2F for computer backup data.
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TABLE 12
SEDIMENT POND
STAGE-VOLUME DATA

(see Figure 7)
Elevation Area Volume Acc. Volume Remarks
(ft.%) (ac.ft.) (ac.ft)
4638 21,512 0 0 Bottom of Pond
4640 37,032 1.34 1.34 -
4642 46,876 1.93 3.27 -
4644 58,553 242 - 5.69 Max. Sed. Level
4645 60,886 : 1.40 7.09 Decant Level
4646 67,884 1.50 8.59 -
4648 71,650 3.20 11.79 -
4650 75,538 3.39 15.18 -
4651 77,500 1.76 16.94 Open Spillway Level

Notes: (1) Bottom of Spillway is 4' below top of dam.
(2) Areas digitized from Exhibit VII-3.
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Stage (ft.

0
0.2
04
0.6
0.8
1.0
1.2
1.4
1.6
1.8
1.83
2.0
2.2
24
2.6
2.8
3.0
3.2
34
3.6
3.8
4.0

TABLE 12A
SEDIMENT POND
STAGE-DISCHARGE DATA

(see Figure 8)

Totally Weir Controlled

Broad Crested Weir Formula Q = 3.0876 H'*

Q
b

H

Flow (cfs)

Bottom Width = 15'

Depth (ft.)

A VII-5.37

Disc

e (cfs

4.14
11.71
21.52
33.13
46.31
60.87
76.70
93.72

111.82
114.63
130.97
151.10
172.17
194.13
216.95
240.61
265.07
290.30
316.29
343.01
370.44
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Sediment Pond Summary

a)

b)

d)

The sedimentation pond has been designed to contain the disturbed
area (and contributing undisturbed area) runoff from a 10 year-24
hour precipitation event, along with 3 years of sediment storage
capacity. Runoff to the pond will be directed by various ditches and

culverts as described in the plan.

The required volume for the sediment pond is calculated at 15.752

‘acre feet, including 3 years of sediment storage. The sediment pond

size will be approximately 200 wide x 500’ long x 13' deep at the

spillway with a volume of approximately 16.940 acre feet (at the

elevation of 4651, open spillway), which is more than adequate.

The pond will meet a theoretical detention time of 24 hours. It is
equipped with an open-channel spillway. Any discharge from the
pond will be in accordance with the approved UPDES Permit.

The pond inlets will be 'protected from erosion, and the spillway will
discharge into adequately sized culverts beneath the Kane County

roadway to carry the flow to the main canyon drainage.

The pond is temporary, and will be removed upon final reclamation
of the property.

The pond will be constructed according to the design criteria listed

under "Construction Specifications for Sedimentation Ponds".

A VII-5.38



g)

h)

03/30/93

The pond will be equipped with an open channel spillway constructed
of concrete. Dimensions on the spillway will be a minimum depth of
4' and a minimum bottom width of 15' with 2:1 sideslopes. The
spillway is designed to carry the runoff from a 100 year-6 hour
precipitation event, which is shown on Table 11 as 114.44 cfs. Using
the Broad Crested Weir 'Formula, the spillway will carry this flow at
a depth of 1.83", leaving 2.17' of freeboard to the top of the dam. This
is considered more than adequate since the pond does not meet MSHA
pond criteria and therefore is only required to pass a 25 year-6 hour

event.

The runoff from the pond spillway will travel down the 3:1 pond
outslope through a concrete-lined channel with a 15’ bottom width, 2:1
side slopes and a depth of 4", At the design flow of 114.44 cfs, flow
depth will be 0.30" at a velocity of 24.66 cfs, as shown on the following
flow calculations. See page A VII-5.41.

From the base of the spillway outslope, the runoff water is then
carried through two 42" cmp culverts in parallel beneath the road.

The culverts will be equipped with inlet sections and trash racks, and
will have concrete headwalls and sidewalls at a minimum height of 5
at the road. A 42" cmp will carry 80 cfs at a head of 1.4 x D or &'
(see Figure 1, Culvert Nomograph). The two culverts will therefore
easily carry the expected flow of 114.44 cfs at the design headwall
depth. The culverts will be on a minimum slope of 3% and will carry
the runoff at a velocity of approximately 7.5 fps. The culverts will'be
spaced at 6.5" centers; allowing 3" between culverts to facilitate proper
compaction during :coustraction:
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The spillway culverts will discharge near the ouﬁei of the mine bypass

culvert U9. The culvert outlets will be equipped with energy

dissipators to slow the combined flow sufficiently to prevent erosion of

the downstream channel. Refer to Appendix VII-11 for energy
dissipator detail.

It should be noted that all of the above described structures are

designed for runoff from a 100 year-6 hour event, and are therefore

considerably oversized according to regulatory requirements.
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FLOW CALCULATIONS

POND SPILLWAY (OUTSLOPE)

SOLVING FOR ..........iiviiivennnn = DEPTH NORMAL

TRAPEZOID .
Flow Depth (ft) . ................. = 030
First Sideslope .................. = 20
Second Sideslope . ................ = 2.0
Bottom Width (ft) ................ = 15.00
Slope of Diversion ...... e e = 033
Manning's n .................... =  0.015
CEFS .. i i i = 11444
Cross Section Area (sq. ft.) ......... =  4.64
Hydraulic Radinus ................ = 028
0 = 24.66
Froude Number ................. = 815
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STAGE-DISCHARGE
SMOKY HOLLOW SEDIMENT POND
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Reclamation Hydrology

4.1

4.2

742.313

General (Phase I)
During Phase I of reclamation, disturbed culverts C9 and C10 will

remain in place to carry disturbed drainage to the sediment pond.
These culverts have been sized for a 100 year - 6 hour storm event.
Approximately 100" of undisturbed culverts U2, U4 and U6 will
remain in place adjacent to the main restored channel. This will allow
disturbed drainage to pass over the undisturbed culverts and continue
on to the sediment pond. Portions of undisturbed culverts U7, U8 and
all of U9 will remain in place to convey undisturbed drainage from the

restored channel pasi the sediment pond embankment (Exhibit V-11).

General (Phase I

Upon final reclamation, all culverts, diversions and the sediment pond
will be removed with the exception of a portion of culvert U-9 which
passes through the road embankment (pond embankment). This
culvert was previously sized for a 100 year - 6 hour storm event and

will be part of the permanent road drainage after final reclamation.

Four additional culverts will be installed under the retained county
road during Phase I, to direct drainage from the west side to the
reclaimed main channel. All of these culverts will be 36" cmp, and
will be installed per AASHTO (American Association of State
Highway Transportation Officials) and Kane County road
requirements. The culvert sizing is based on the largest expected flow,
which is that for reclaimed ditch RD-7 as shown on Plate V-11. The
peak flow for a 100 year - 6 hour storm event for ditch RD-7 is 28.32
cfs as shown on Table 15A. A 36" culvert will handle this flow at a
head of 2.58' (Culvert Nomograph - Figure 1), which is more than
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adequate. Since this is the largest expected flow it the lower end of
the road drainage, each of the other 36" road culverts above will also
be more than adequate to handle the runoff from their respective
areas. All roadway culverts shown on Exhibit V-12 will be newly
installed during Phase II reclamation except for two segments of
undisturbed drainage culvert U9 which will remain inplace
permanently under the road near the location of the reclaimed

sediment pond.
All permanent Phase II roadway culverts are sized to handle the
runoff from a 100 year - 6 hour storm event. All permanent

structures are shown on Exhibit V-12 "Final Reclamation - Phase I".

Reclamation Disturbed Drainage Control

The drainage on the down slope of the county road will be treated
through silt fences and/or straw bales and drained directly to the
restored main channel. The berms will direct runoff from the east
side of the reclaimed area across undisturbed culverts U4, U6 and U7
d_own to disturbed culvert C9 and into the sediment pond. The
drainage on the west side of the road will be carried to the sediment
pond by reclaim ditches RD6 and RD7 across undisturbed culvert US.

A VII-5.44



44

Ju2.313

4.5

03/30/93

Restored Channels

Upon final reclamktion, the main canyon drainages will be restored as
shown on Exhibit V-12. Undisturbed culverts Ul, U3, US and U7 will
be replaced by RC-1, culvert U2 will be replaced by RC-4, culvert U4
will be replaced by RC-2, culvert U6 will be replaced by RC-3 and
culverts U8, U8a, and USb will be replaced by RC-5 (see Table 19).
A portion of undisturbed drainage culvert U9 will be left in place as

a permanent draining control structure for the Kane County road.

Table 19A summarizes the design criteria and flow characteristics for

the reclaimed channels.

Calculations for the restored channels are shown on Table 20. A

typical section of the restored channel is shown on Figure 9.

The restored channel configuration will be capable of passing the 100
year, 6 hour event. The design capacity of the restored channel is as
great or greater than the capacity of the unmodified stream channel
immediately upstream and downstream from the location of the

proposed restored channel

Sediment Pond

The sediment pond will remain in place during Phase I of the
reclamation as described above. The pond will be removed during
Phase II and all drainage will be returned to the main channel at that

time.
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TABLE 13
RECLAMATION - PHASE 1
DRAINAGE AREAS CONTRIBUTING TO POND

Disturbed Drainage-Area Undisturbed Drainage-Area
(acres) : (acres)

RDA1 3.80 '

RDA2 2.88 UD-7 4.81

RDA3 8.66 UD-8 443

RDA4 8.50 UD-9 16.91

RDAS 1.67 UD-9A (16.04)

RDA6 2.20 UD-9B 0.87)

RDA7 5.74 UD-10 9.25

RDAS 1.19 : UD-11 19.75

RDAY 0.74 UD-11A (10.46)

RDA10 1.10 UD-11B (7.23)
UD-11C (2.06)

UD-12 4.09

UD-12A 2.79)

RSD1 2.69 UD-12B (1.35)

Total To Pond - 39.17 Acres Total to Pond - 59.24 Acres

RDA11 1.62

RDA12 - 1.22

Reclaimed Channel Area 11.43

RND1 1.13

Total Disturbed Area 54.57 Acres
Notes: Areas have been planimetered from boundaries shown on Exhibits V-11 and
VII-1.

All disturbed areas drain to pond except RND1, RDAll, RDA12 and
Reclaimed Channel .

Areas are used for Table 14 "Reclamation - Phase I Drainage Structures”
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TABLE 14
RECLAMATION - PHASE 1
DRAINAGE STRUCTURES

Undisturbed | Disturbed

Ditch Contributing Drainage (acres) _(acres)
RD1 (UD-T)(RDA1) 4.81 3.80
RD2 (RD1)(RDA2) 4.81 6.68
RD3 (UD-10)(RDA3) 9.25 8.66
RD4 (UD-11A)(RDA4) 10.46 8.50
RDS (RD2)(RD3)(RD4)(UD-1 1B)(RDAS) 31.75 - 2551
RD6 (UD-8)(RDAG) 443 2.20
RD7 (RD6)(UD-9A)(RDA7) 2047 7.94
RDS (UD-9B)(RDAS) 0.87 1.19
RDY (UD-12B)(RDAY) | 1.35 0.74
RD10 (UD-11C)Y(RDA10) 2.06 1.10
RDI1 (RDSYRD7)RDS)(RDY) 54.44 35.38
Pond (RD10)(RD11)(UD-12A)(RSD1) 59.24 39.17
Restored Channel | (UD-1)(UD-2)(UD-3)(UD-4)(UD-5) 3281.29 14.27

(UD-6)(RDA11)(RDA12)(Restored

Channel Area)

Outslope (RND1) 1.13

Note: 14.27 acres of disturbed area will drain to the restored channel RC-1 rather than to
the pond. This area includes RDA11, RDA12, the outslope of the Kane County road,
and the restored chann:| itself. Sediment will be controlled by revegetation, silt
fences and straw bales as necessary.

The outslope of the sediment pond (RND1 = 1.13 acres) does not drain to the pond
and will not be reclaimed because it remains a permanent part of the Kane County
road. Sediment will be controlled by revegetation, silt fences and straw bales as
necessary.

Areas have been planimetered from boundaries shown on Exhibits V-11 and VII-1.
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TABLE 15
RECLAIMED DITCH DESIGN PARAMETERS

Ditch Structure RD.I. RD2 RD3 RD4 RDS5S RD6 RD7 RDS RDI RD.I0 RD.II
Undist. Drainage Area (ac) 4.81 4.81 925 1046 3175 443 2047 0.87 1.35 206 544
Dist. Drainage Area (ac) 3.80 6.68 8.66 8.50 25.51 2.20 7.94 1.19 0.74 1.10 3538
Disturbed Runoff CN 90 90 90 90 90 90 90 90 90 90 90
Dist. Hyd. Length (ft) 150 250 300 300 100 150 300 150 150 300 -
Dist. Land Slope (% - av.). 231 3.61 4.23 4.23 3.02 1.00 4.00 7.31 7.31 243  3.00
Dist. Area Time of Conc (hr) 0.05 0.06 0.07 0.07 0.03 0.08 | 0.07 0.03 0.03 0.06 -
Manning's No. 0.025 0.025 0.025 0.025 0.025 0.025 0.025 0.025 6.025 0.025 0.025
Ditch Slope (% - av.) 231 3.61 423 423 3.02 1.00 4.00 7.31 7.31 243 3.00

Ditch Length (ft) 1200 550 1400 1500 950 580 1300 450 450 250 180

Refer to Table 15A for peak flow calculations
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TABLE 15A
RECLAIMED DITCH DESIGN SUMMARY

Ditch_Structure RD.1 RD2 RDJ3 RD4 RDS RD6 RD.7 RDS8 RDY RD.10 *RD.11
10 year - 6 hour event (in) 1.52 1.52 1.52 1.52 1.52 1.52 1.52 1.52 1.52 1.52 1.52
Disturbed Flow (cfs) 2.37 4.27 5.59 549 13.93 1.44 5.12 0.65 0.40 0.70 20.10
Undisturbed Flow (cfs) 2.76 2.76 5.32 5.67 17.67 2.24 9.69 0.40 0.61 1.12 2837
Peak Flow (cfs) 5.13 7.03 1091 11.16 31.16 3.68 14.81 1.05 1.01 1.82 *48.47
Velocity (fps) 4.42 5.66 6.70 6.74 7.68 2.98 7.08 4.59 4.54 3.48 8.55
Min. Ditch Area Req'd (ft.}) 1.16 1.24 1.63 1.66 4.06 1.24 2.09 0.23 0.22 0.52 5.67
Min. Flow Depth (ft.) 0.74 0.76 0.88 0.89 1.40 0.76 1.00 0.31 0.31 0.49 1.66

Rip-Rap Req'd (Y/N) N Y Y Y Y N Y N N N Y
Rip-Rap D,, (ft.) - 0.50 0.50 0.50 0.50 - 0.50 - - - 0.50
100 year - 6 hour event (in.) 2.23 2.23 2.23 2.23 2.23 2.23 2.23 223 2.23 2.23 2.23
Disturbed Flow (cfs) 4.31 7.78 10.20 10.02 2530 2.63 9.36 .18 0.73 1.28 36.57
Undisturbed Flow (cfs) 5.18 5.18 998 1091 33.61 4.18 18.96 0.80 1.14 215 5451
Peak Flow (cfs) 949 1296 20.18 2093 5891 6.81 28.32 1.98 1.87 3.43 *91.08
Velocity (fps) 5.16 6.59 7.82 7.89 9.00 3.47 833 5.38 5.30 4.08 10.01
Min. Ditch Area Req'd (ft.?) 1.84 1.97 2.58 2.65 6.55 1.96 3.40 0.37 0.35 0.84 9.10
Min. Flow Depth (ft.) 0.93 0.97 1.11 1.13 1.78 0.97 1.28 0.40 0.40 0.62 2.11

* Peak flows for RD-11 are sums of flows from RD-5, RD-7, RD-8 and RD-9 (see Table 14).

Note: Refer to Appendix 2G for computer backup data.
Refer to Table 16 for reclaimed ditch flow calculations.
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TABLE 16
RECLAMATION-PHASE 1
RECLAIMED DITCH FLOW CALCULATIONS

Ditch RD.1 RD.2 RD3 RD4 RDS RD6 RD7 RDS8 RDY9 RD.10 RD.11
Flow depth 074 0.76 0.88 0.89 1.40 0.76 1.00 0.31 0.31 0.49 1.66
Side slopes 2:1 2:1 2:1 2:1 2:1 2:1 2:1 2:1 2:1 2:1 2:1
Bottom width (ft) 0.01  0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
Slope (%) 231 3.61 4.23 4.23 3.02 1.00 4.00 7.31 7.31 243 3.00
Manning's No. 0.025 0.025 0025 0.025 0.025 0.025 0.025 0.025 0.025 0.025 0.025
Peak flow rate (cfs)* 513 7.03 1091 1116 3l.16 3.68 14.81 1.05 1.01 1.82 4847
Cross sectional area (ft}) 1.16 1.24 1.63 1.66 4.06 1.24 2.09 0.23 0.22 0.52 5.67
Hydraulic radius 034 035 0.40 0.41 0.64 0.35 0.46 015 015 0.23 0.75
Velocity (fps) 442  5.66 6.70 6.74 7.68 2.98 7.08 4.59 4.54 348 8.55
Froude number 133 1.68 1.86 1.86 1.69 0.88 1.84 2.07 2.07 1.28 1.74

* 10 year/6 hour event
Note: Refer to Exhibit V-11 for ditch locations.
Refer to Appendix 2H for computer backup data.
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TABLE 17

FINAL RECLAMATION - PHASE I

DRAINAGE AREAS CONTRIBUTING TO CHANNEL

Reclaimed Drainage-Area

(acres)
RDA1 3.80
RDA2 2.88
RDA3 8.66
RDA4 8.50
RDAS 1.67
RDAG6 2.20
RDA7 5.74
RDAS 1.19
RDAY9 0.74
RDA10 1.10
RDALll 1.62
RDA12 1.22
RSD1 2.69
Reclaimed Channel Area 11.43
RND1 1.13

Total Reclaimed Area - 54.57 Acres

Undisturbed Drainage-Area

(acres)

UD-1 2990.42
- UD-2 64.76
UD-3 173.29
UD-4 20.64
- UD-§ 27.40
UD-6 4.78
UD-7 4.81
UD-8 4.43
UD-9 16.91
UD-9A (16.04)
UD-9B 0.87)
UD-10 9.25
UD-11 19.75
UD-11A (10.46)
UD-11B (7.23)
UD-11C (2.06)
UD-12 4.09
UD-12A 2.74)
UD-12B (1.3%)
UD-12B (1.35)

03/30/93

Total Undisturbed Area 3340.53 Acres

Notes: Areas have been planimetered from boundaries shown on Exhibits V-11 and

VII-1.

Areas are used for Table 18 "Reclamation Phase II Drainage Structures"”.
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TABLE 18
FINAL RECLAMATION - PHASE 11
DRAINAGE STRUCTURES

Contributing Undisturbed | Reclaimed
Channel Drainage acres acres
RC1 All undisturbed areas and all reclaimed areas
3340.53 54.57
RC2 (UD2) -
64.76
RC3 (UD3)(UD10)Y(UD11A)YRDA3)(RDA4)
193.00 17.16
RC4 (UD4) ,
20.64 -
RC5 (UDS)(UD9B)Y(UD12A)(UD12B)(RDAS)
(RDA9)YRDAL11) 32.36 3.55

Areas have been planimetered from Exhibits V-11 and VII-1.
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TABLE 19

FINAL RECLAMATION-PHASE 1
RESTORED CHANNEL DESIGN PARAMETERS

Restored Channel RC.-1 RC.-2 RC.-3 RC.4
Undisturbed Drainage Area (ac.) 3340.53 64.76 193.00 20.64
Reclaimed brainage Area (ac.) 54.57 - 17.16 -
Reclaimed Runoff CN 920 - 90 -
Reclaimed Hyd. Length (ft.) 300 - 300 -
Reclaimed Land Slope (%) 3.00 - 4.23 -
Reclaimed Area Time of Conc. (hrs.) 0.08 - 0.07 -
Manning's No. 0.040 0.040 0.040 0.040
Channel Slope % 2.52 10.67 4.20 ' 15.33
Channel Length 3510 380 1750 280

Note: Refer to Table 20 for restored channel flow calculations.

Reclaim Channel replaces Undisturbed Culvert

RC-1
RC-2
RC-3
RC+4
RC-5

U1,

U4
U6
U2

U8,

U3, US, U7, U9

USA, USB
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RC.-5
32.36
3.55
90
150
7.31
0.03
0.040
8.72

770



Restored Channel

100 year - 6 hour event (in.)
Disturbed Flow (cfs)
Undisturbed Flow (cfs)
Peak Flow (cfs)

Velocity (fps)

Min. Ditch Area Req'd (ft.})

Min. Flow Depth (ft.)

RESTORED CHANNEL DESIGN SUMMARY

)

TABLE 19A

FINAL RECLAMATION-PHASE 11

RC.-1
2.23
65.19
770.10
835.29
10.25
81.52

3.28

RC.-2

2.23

61.66
61.66
9.05
6.81

0.89

Refer to Appendix 2I for computer backup data.
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RC.-3
2.23
20.22
74.29
94.51
7.29
12.96

141

RC.4

2.23

17.33

17.33

6.97

249

0.40

)
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RC.-5
2.23
3.52

26.26
29.78
6.80
438

0.63
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TABLE 20

FINAL RECLAMATION-PHASE 11

RESTORED CHANNEL FLOW CALCULATIONS

Restored Channel RC.-1
Flow depth 3.28
Side slopes 3:1
Bottom width (ft) 15
Slope (%) 2.52
Manning's No. 0.04
Peak flow rate 100/6 (cfs) 835.29
Cross sectional area (ft?) 81.52
Hydraulic radius 2,28
Velocity* (fps) 10.25
Froude number 1.20

Note: Refer to Exhibit V-12 for channel locations.
Refer to Appendix 2J for computer backup data.

* Based on velocity calculations, rip-rap is recommended for erosion control.

RC.2

0.89
31
5
10.67
0.04
61.66
6.81
0.64
9.05
1.99
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141
3:1
5
4.20
0.04
94.51
12.96
0.93
7.29
133

RC.4

0.40
3:1

15.33
0.04
17.33
249
0.33
6.97
2.14

)
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RC.-§

0.63
3:1

8.72
0.04
29.78
4.38
0.49
6.80
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RESTORED CHANNEL
TYPICAL SECTION
TYPICAL TYPICAL
ROAD SIDE RECLAMATION SIDE
' GUARD RAIL
(CONCRETE BERM)

*BERM

. (3 MIN.)
I SILT FENCE *RECLAMATION

DITCH

______________ i_ 05 MIN. ~ T~
_________ D | _FREEBOARD
a |
1 17 |
*+ NOTE: BERM/DITCH
W . TO BE REMOVED FOLLOWING
COMPLETION OF PHASE 1

RECLAMATION

SIZING CHART |
CHANNEL CO}II)ST. coasr. C:gg;l‘. l"lé)' !:LR%:
RC-1 4.00 15.00 | 108.00 | 3.28 | 81.52
RC-2 | 1.50 5.00 14.25 0.89 8.81
RC-3 | 2.00 5.00 | 22.00 1.41 12.96
RC-4 | 1.50 5.00 14.25 0.40 2.49
RC-5 1.50 5.00 14.25 0.63 4.38

FIGURE 9
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UTAH DIVISION OF WATER RIGHTS
NWPLAT POINT OF DIVERSION LOCATION PROGRAM
' T41S R3E
WATER RIGHTS AND FILINGS WITHIN AND ADJACENT TO THE PERMIT AREA
(Refer To Exhibit VII-2)
MAP WATER QUANTITY AC-FT. SOURCE DESCRIPTION POINT OF DIVERSION U A P T S U P R
CHAR RIGHT CFS AND/OR OR WELL INFORMATION DESCRIPTION N | E E Ul|G|T E
DIAMETER-DEPTH-YR-LOG N P R | R R |WI|P D
NORTH EAST CNR | SEC B&M
0 89-1157 15.7000 or 11315.00 10 750 S 1263 E 1677 NW 15 SL X X
:\ZZJ -2 e Water Use(s): Mining
PP | amica con Leasing, Inc.
P.O. Box 902
Price, UT 84501
Priority Date: 12/23/74
0 89-1157 15.7000 or 11315.00 Underground Water Well S 317 W 3814 NE 23 SL 1 X X
'{/"/7:“2 ) Water Use(s): Mining
e 1 od AMCA Coal Leasing, Inc.
n R‘Pf’
P.O. Box 902
Price, UT 84501
0 89-1426 0150 00 Mission Canyon 25 X X X
o W“ff’ 4 Water Use(s): Stockwatering
V-2 USA Bureau of Land Management
"""" 176 East DL Sargent Drive
Cedar City, UT 84720
1 89-1157 15.7000 or 11315.00 — Underground Water Well N 297 W 1876 SE 25 SL X X
Uil g pr-d | Water Uses): Mining
AMCA Coal Leasing, Inc.
P.O. Box 902
Price, UT 84501
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UTAH DIVISION OF WATER RIGHTS
NWPLAT POINT OF DIVERSION LOCATION PROGRAM
T41S R4E
WATER RIGHTS AND FILINGS WITHIN AND ADJACENT TO THE PERMIT AREA
(Refer To Exhibit VII.2)
MAP WATER ’ QUANTITY AC-FT. SOURCE DESCRIPTION POINT OF DIVERSION U AP T S U P R
CHAR RIGHT CFS AND/OR OR WELL INFORMATION DESCRIPTION N P E E UI1G|T|E
DIAMETER-DEPTH-YR-LOG N P RI|R|R |W]|P D
NORTH | EAST CNR | SEC | B&M
0 80-719 .0000 .00 Needle Eye Canyon Creek 8 X X X
-t Water Use(s): Stockwatering
Mr flJ‘ ] USA Bureau of Land Managment
324 South State, Suite #301
Salt Lake City, UT 84111-2303
0 89-1425 0150 00 Warm Creek Tributary 18 X X X
V‘T{ .2 e H».w( Water Use(s): Stockwatering
e USA Bureau of Land Management
176 East DL Sargent Drive
Cedar City, UT 84720
1 89-1426 0150 00 Mission Canyon 18 X X X
v’ j - L e f o4 | Water Use(s): Stockwatering
B [1)- rAEY USA Bureau of Land Management
176 East DL Sargent Drive
Cedar City, UT 84720
0 80-744 0000 .00 Smoky Hollow Stream 20 X X X
- z Water Use(s): Stockwatering
ﬂ USA Bureau of Land Management
vt /M\ 324 South State, Suite #301
Salt Lake City, UT $4111-1203
Priority Date: 12/23/74
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UTAH DIVISION OF WATER RIGHTS
NWPLAT POINT OF DIVERSION LOCATION PROGRAM
T41S R4E
WATER RIGHTS AND FILINGS WITHIN AND ADJACENT TO THE PERMIT AREA
(Refer To Exhibit VII-2)
MAP WATER QUANTITY AC-FT. SOURCE DESCRIPTION POINT OF DIVERSION U A P T S U | 4 R
CHAR RIGHT CFS AND/OR OR WELL INFORMATION DESCRIPTION N P E E U G T E
DIAMETER-DEPTH-YR-LOG N P R R R WIlP D
NORTH | EAST CNR | SEC B&M
"’;/ 89-1157 15.7000 or 11315.00 Underground Water Well N 1500 S4 29 SL X X
Tl ¢ Water Use(s): Mining
at !“"A AMCA Coal Leasing, Inc.
P.O. Box 902
Price, UT 84501
1 89-744 0000 00 Smoky Hollow Stream 29 X X X
J Ui}, 4% " | Water Use(s): Stockwatering
¢cd | USA Bureau of Land Management
(% | 324 South State, Suite #301
Salt 'Lake City, UT 84111-2303

LIST OF ABBREVIATIONS: UNN Unapproved water right application APP Approved water right application

PER Perfected water right TER Terminated water right
SUR Surface water right UGW Underground water right
PTP Point to point right RED Point of rediversion
SEASON OF USE: Irrigation - April 1 - October 31
Domestic, municipal - Year-round
Mining - Year-round
Stockwatering - Year-round
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UTAH DIVISION OF WATER RIGHTS
NWPLAT POINT OF DIVERSION LOCATION PROGRAM
T41S R4E
APPROVED WATER RIGHTS OUTSIDE OF THE PERMIT AREA
(Refer To Figure VII-16)
MAP WATER : QUANTITY AC-FT. SOURCE DESCRIPTION POINT OF DIVERSION U A T S U P R
CHAR RIGHT CFS AND/OR OR WELL INFORMATION DESCRIPTION N P E E U G| T E
DIAMETER-DEPTH-YR-LOG N P R | R R (wW]|P D
NORTH | EAST CNR | SEC | B&M
0 89-883 0070 .00 Needle Eye Water Seep Spring 4 X X X
Water Use(s):
USA Bureau of Land Management
324 South State, Suite #301
Salt Lake City, Utah 84111-2303
0 89-1425 0150 00 Warm Creek Tributary 6 . X X X
Water Use(s): Stockwatering Priority Date: / /1864
USA Bureau of Land Management
176 East DL Sargent Drive
Cedar City, UT 84720
0 89-1037 0000 28 Smoky Hollow Stream 2 X X X
Water Use(s): Stockwatering
USA Bureau of Land Mangement
324 South State, Suite #301
Salt Lake City, UT 84111-2303
2 89-1037 0000 28 Smoky Hollow Stream 32 X X ‘ X
Water Use(s): Stockwatering
USA Bureau of Land Management
324 South State, Suite #301
Salt Lake City, UT 84111-2303
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UTAH DIVISION OF WATER RIGHTS
NWPLAT POINT OF DIVERSION LOCATION PROGRAM

T41S R3E

APPROVED WATER RIGHTS OUTSIDE OF THE PERMIT AREA
(Refer to Figure VII-16)

) 3/30/93

MAP WATER QUANTITY ACFT. SOURCE DESCRIPTION POINT OF DIVERSION U A P T S U P R
CHAR RIGHT CFS AND/OR OR WELL INFORMATION DESCRIPTION N P E E U G | T E
DIAMETER-DEPTH-YR-LOG N P R R RIWIlEP D
NORTH | EAST CNR | SEC | B&M
0 89-717 0000 00 Wesses Canyon Creek 5 X X X
Water Use(s): Priority Date: / /1864
USA Bureau of Land Management
324 South State, Suite #301
Salt Lake City, Utah 84111-2303
2 89-717 0000 00 Wesses Canyon Creek 9 X X X
Water Use(s):
USA Bureau of Land Management
324 South State, Suite #301
Salt Lake City, Utah 84111-2303
0 89-1392 0150 .00 Clints Canyon 18 X X X
Water Use(s): Stockwatering Priority Date: / /1864
USA Bureau of Land Management
176 DL Sargent Drive
Cedar City, Utah 84720
0 89-741 0000 00 Tibbits Canyon Creek 31 X X X
Water Use(s): Priority Date: / /1864
USA Bureau of Land Management
324 South State, Suite #301
Salt Lake City, Utah 84111-2303
89-741 0000 .00 Tibbits Canyon Creek 31 X X X
1
Water Use(s): Priority Date: / /1864
USA Bureau of Land Management
324 South State, Suite #301
Salt Lake City, Utah 84111-2303
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UTAH DIVISION OF WATER RIGHTS
NWPLAT POINT OF DIVERSION LOCATION PROGRAM

T41S R3E

APPROVED WATER RIGHTS OUTSIDE OF THE PERMIT AREA
(Refer To Figure VII-16)

) 3/30/93

MAP

WATER
RIGHT

QUANTITY
CFS AND/OR

ACFT.

SOURCE DESCRIPTION
OR WELL INFORMATION
DIAMETER-DEPTH-YR-LOG

POINT OF DIVERSION

DESCRIPTION

Zz2z o

oo

o m e

]

rcw

20

oo

oER

NORTH | EAST CNR | SEC

89-1036 0000 00 Tibbits Canyon Creek 32 X X X

Water Use(s): Stockwatering Priority Date: / /1864
State of Utah

Division of State Lands

3 Triad Center, Suite 400
355 West North

Salt Lake City, Utah 84180

$9-1165 0000 00 Tibbets Spring 1800 650

Water Use(s): Stockwatering Priority Date: / /1864
State of Utah

Division of State Lands

3 Triad Center, Suite 400
355 West North

Salt Lake City, Utah 84180

89-1036 0000 00 Tibbits Canyon Creek 32 X X X

Water Use(s): Stockwatering Priority Date: / /1864
State of Utah

Division of State Lands

3 Triad Center, Suite 400
355 West North

Salt Lake City, Utah 84180

89-742 0000 00 Tibbits Canyon Creek 3 X X X

Water Use(s): Priority Date: / /1864
USA Bureau of Land Management
324 South State, Suite #301

Salt Lake City, Utah 84111-2303
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UTAH DIVISION OF WATER RIGHTS
NWPLAT POINT OF DIVERSION LOCATION PROGRAM
T41S R3E

APPROVED WATER RIGHTS OUTSIDE OF THE PERMIT AREA
(Refer To Figure VII-16)

MAP WATER QUANTITY AC-FT. SOURCE DESCRIPTION POINT OF DIVERSION U A P T S U | 4 R
CHAR RIGHT CFS AND/OR OR WELL INFORMATION DESCRIPTION N P E E U G T E
DIAMETER-DEPTH-YR-LOG N P R R R wWiP D
NORTH | EAST CNR | SEC | B&M
0 89-716 .0000 .00 John Henry Canyon 35 X X X
Water Use(s): Priority Date: / /1864
USA Bureau of Land Management
324 South State, Suite #301
Salt Lake City, Utah 84111-2303
2 89-718 0000 00 Warm Creek . 35 X X X
Water Use(s) Priority Date: / /1864
USA Bureau of Land Management
324 South State, Suite #301
Salt Lake City, Utah 84111-2303
0 89-1035 0000 28 Warm Creek 36 X X X
Water Use(s): Stockwatering Priority Date: / /1864
State of Utah
Division of State Lands
3 Triad Center, Suite 400
355 West North
Salt Lake City, Utah 84180
1 89-1035 0000 28 Warm Creek 36 X X' X
Water Use(s): Stockwatering Priority Date: / /1864
State of Utah
Division of State Lands
3 Triad Center, Suite 400
355 West North
Salt Lake City, Utah 84180
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UTAH DIVISION OF WATER RIGHTS
NWPLAT POINT OF DIVERSION LOCATION PROGRAM
T42S R3E

APPROVED WATER RIGHTS OUTSIDE OF THE PERMIT AREA
(Refer To Figure VII-16)

WATER QUANTITY AC-FT. SOURCE DESCRIPTION POINT OF DIVERSION
RIGHT CFS AND/OR OR WELL INFORMATION DESCRIPTION
DIAMETER-DEPTH-YR-LOG

Zz2Zo
B4
o
% o-
T
g0e
-

NORTH | EAST CNR | SEC | B&M

89-761 0000 00 Warm Creek 1 X X X

Water Use(s):

USA Bureau of Land Management
P.O. Box 45155

Salt Lake City, Utah 84145

89-743 0000 00 Tibbits Canyon Creek . 13 X S s

Water Use(s):

USA Bureau of Land Management
P.O. Box 45155

Salt Lake City, Utah 84145

89-743 .0000 00 Tibbits Canyon Creek 14 X X X

Water Use(s):
USA Bureau of Land Management
324 South State, Suite #301

Salt Lake City, Utah 84111-2303

89-742 0000 00 Tibbits Canyon Creek 14 X X X

Water Use(s):

USA Bureau of Land Management
324 South State, Suite #301

Salt Lake City, Utah 84111-2303
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3/30/93
UTAH DIVISION OF WATER RIGHTS
NWPLAT POINT OF DIVERSION LOCATION PROGRAM
T42S R3E
APPROVED WATER RIGHTS OUTSIDE OF THE PERMIT AREA
(Refer To Figure VII-16)
MAP WATER QUANTITY AC-FT. SOURCE DESCRIPTION POINT OF DIVERSION U A P T S U P R
CHAR RIGHT CFS AND/OR OR WELL INFORMATION DESCRIPTION N P E E U G|T E
DIAMETER-DEPTH-YR-LOG N P R | R R |W]|P D
NORTH | EAST CNR | SEC | B&M

1 89-1440 0150 00 Tributary te Tibbits Canyon 14 X X X

Water Use(s): Stockwatering

USA Bureau of Land Management

176 East DL Sargent Drive

Cedar City, Utah 84720
1 89-1440 0150 .00 Tributary to Tibbets Canyon 15 X X X

Water Use(s):

USA Bureau of Land Management

176 DL Sargent Drive

Cedar City, Utah 84720
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UTAH DIVISION OF WATER RIGHTS
NWPLAT POINT OF DIVERSION LOCATION PROGRAM
T42S R4E

APPROVED WATER RIGHTS OUTSIDE OF THE PERMIT AREA
(Refer To Figure VII-16)S

WATER QUANTITY AC-FT. SOURCE DESCRIPTION POINT OF DIVERSION U | A P T S U P R
RIGHT _ CFS AND/OR OR WELL INFORMATION DESCRIPTION N P E E U G |T|E
DIAMETER-DEPTH-YR-LOG N P R |R R |WI|P D
NORTH | EAST CNR | SEC | B&M
89-1442 0150 00 Tributary to Warm Creek 19 X X X
Water Use(s): Stockwatering
USA Bureau of Land Management
176 East DL Sargent Drive
Cedar City, Utah 84720
89-906 .0000 00 Smoky Hollow Stream . 29 X X X
Water Use(s):
USA Bureau of Land Management
P.O. Box 45155
Salt Lake City, Utah 84145
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X-RAY DIFFRACTION RESULTS
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Terralels

Geoscience Services Terra Tek Core Services

February 27, 1992

Anthony Nagliocchino
Earthfax Engineering, Inc. .
7324 South 1300 East Suite 100
Midvale, Utah 84047

Dear Mr. Magliocchino:

Enclosed are the results of the bulk X-ray diffraction analysis
performed on the shale outcrop sample you recently submitted.

Bulk Analysis: A representative one-gram split of the crushed
sample is ground in acetone in agate mortar to <325 mesh (<45 um)
then scanned at 2°26 per minute from 2-65°268. Diagnostic peaks of
minerals identified on resulting diffractograms are rescanned on
duplicate samples. Approximate weight percentages of the minerals
are determined by comparing diagnostic peak intensities with those
generated by standard pure phases mixed in various Kknown
proportions.

X-RAY DIFFRACTION ANALYSIS

Quartz 40
Potassium Feldspar 4
Gypsum 1
Kaolin ‘ 15
Illite 2
Smectite 16%*
Amorphous/ 22+

Below detection

* Smectite is poorly crystalline and may also contain some
mixed-layer illite-smectite.

+ Organic matter and possibly poorly crystalline clay.

We have enjoyed working on this project for Earthfax. If you have
any questions concerning this analysis please give me a call.

Sincerely, -

)é{wdw& f\n_)&

Gregory Lord
Manager Petrography

A VII-7.1
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APPENDIX VII-8

PERMEABILITY RESULTS - CALICO SANDSTONE
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Terralek

Geoscience Services

EARTHFAX
ENGINEERING, INC.

PERMEABILITY TO WATER

TEST RESULTS
TEST DATE: 03-15-92

TTGS PROJECT NO. 5173

A VII-8.1

University Research Park ¢ 3560 Wakara Way « Salt Lake Cirv Utair %:108, US.A. + Telephone (801) 584-2480

LOW. DELTA 3 S
$ PERMEABILI
e .;;: (md) [
SS8-1 n 2.795 1.485 1.54E-02 13.87 10.37
A 2.803 1.486 0.33E-02 15.82 1.97
\ SS8-2 n 2.803 1.487 2.86E-02 13.33 20.02
T R 2.803 1.485 3.60E-02 13.34 25.19
oBS-1. I/ 2.077 1.520 0.30E-04 14.61 0.014
A 2.134 1.482 2.30E-04 18.61 0.034
/I = Parallel to bedding
_I_ = Perpendicular to bedding
Flow Medium: Deionized water filtered to 0.22 microns.
Temperature = 75°F
Technician: Ed Trimble
Contfining Pressure: 500 psi
Test Method: APl RP 27 Recommend Practice for Determining Permeability
of Porous Media
p —

* FAX (801) 384-2408





