BIANNUAL SPRING MONITORING REPORT

3rd Quarter 1992

SP-2 SP4
Jul. Aug. Sep. Jul. Aug. Sep.

Sample Date 7/14/92 7/14/92
Sample Time 1330 1020
Sampled By Eccli Eccli
Flow Rate gapm 2.4 4.1
Air Temperature deg. F 69 56
Water Temperature deg. F 45 44
PH units 7.60 8.11
Conductivity umhos/cm 362 418
Dissolved Oxygen ppm
Total Dissolved Solids mgil 294 314
Total Settleable Solids mg/l
Total Suspended Solids mgfl 3 5
Total Hardness (CaCo3) mg/l
Acidity mg/l
Aluminum (Al} mgA
Arsenic (As) mgh
Barium (Ba) mgi
Bicarbonate (HCO3) mg/l
Boron (B) mgil
Carbonate (CO3) mgh
Cation-Anion Balance %
Cadmium (Cd) mgA
Calcium (Ca) mgfl
Chloride {Ci-1) mghl 2.06 2.57
Chromium (Cr} mgh
Copper {Cu) mgh
Fluoride {FI) mg/
Iron {Fe) Dissolved mghl <0.05 <0.05
Iron {Fe) Total mg/l 0.06 0.07
Lead (Pb) mgi
Sulfate (S04-2) mgfl 9.06 9.06
Sulfide (S02-1) mgll
Magnesium (Mg) mgh
Manganese (Mn) mgA
Mercury (Hg) mg/l
Molybdenum (Mo) mg/l
Nickel (Ni) mght
Nitrogen: Ammonia (NH3) mg/
Total Nitrate & Nitrite mglt 0.15 <0.02
Nitrate (NO3-1) mgh
Nitrite (NO2) mgAl
Qil and Grease mgA
Potassium (K) mgA
Phosphate Total (PO4-3) mgA
Selenium (Se) mgA
Sodium (Na) mgl
Zinc {Zn) mgil

I/A = Inaccessible




BIANNUAL SPRING MONITORING REPORT

3rd Quarter 1992

SP-5 SP-11

Jul. Aug. Sep. Jul. Aug. Sep.
Sample Date 7114/92 7/13/92
Sample Time 0855 1030
Sampled By Eccli Eccli
Flow Rate gpm 1 6.8
Air Temperature deg. F 59 70
Water Temperature deg. F 46 55
PH units 7.42 7.60
Conductivity umhos/cm 465 399
Dissolved Oxygen ppm
Total Dissolved Solids mgit 344 298
Total Settleable Solids mg/l
Total Suspended Solids mgA 1 2
Total Hardness {CaCo3) mgh
Acidity mg/
Aluminum (Al) mg/l
Arsenic {(As) mgft
Barium {Ba) mgh
Bicarbonate (HCO3) mgil
Boron (B) mgi
Carbonate (CO3) mgh
Cation-Anion Balance %
Cadmium (Cd) mgi
Calcium (Ca) mgAl
Chloride (Ci-1) mgh 2.06 4.11
Chromium (Cr) mgll
Copper {Cu) mgl
Fluoride (Fl) mgf
iron (Fe) Dissolved mg/l <0.05 <0.05
Iron (Fe) Total mgh <0.0% 0.09
Lead (Pb) mgl
Sulfate {S04-2) mgh 33.3 33.8
Sulfide {§02-1) moA
Magnesium (Mg} mgll
Manganese (Mn) mgll
Mercury (Hg) mgA
Molybdenum (Mo} moll
Nickel (Ni) mgA
Nitrogen: Ammonia (NH3) mgA
Total Nitrate & Nitrite mgA <0.02 <0.02
Nitrate (NO3-1) mgA
Nitrite (NO2) mgA
Oil and Grease mgh
Potassium (K) mgh
Phosphate Total (PO4-3) mg/l
Selenium (Se) mg/l
Sodium (Na) mgh
Zinc {Zn} mgh

I/A = Inaccessible




BIANNUAL SPRING MONITORING REPORT

3rd Quarter 1992

SP-12 SP-13
Jul. Aug. Sep. Jul, Aug. Sep.
Sample Date 7/14/92 7/13/92
Sample Time 1145 01356
Sampled By Eccli Eccli
Flow Rate gpm 4.1 Damp - No measurable flow.
Air Temperature deg. F 68
Water Temperature deg. F 51
PH units 8.30
Conductivity umhos/cm 394
Dissolved Oxygen ppm
Total Dissolved Solids mg/l 284
Total Settleable Solids mg/
Total Suspended Solids mgA 4
Total Hardness (CaCo3) mgA
Acidity mgl
Aluminum (Al) mgi
Arsenic (As) mgAl
Barium (Ba) mgh
Bicarbonate (HCO3) mgA
Boron (B) mgfl
Carbonate (CO3) mght
Cation-Anion Balance %
Cadmium (Cd) mg/l
Calcium (Ca) mg/l
Chloride (Ci-1) mgil 3.5
Chromium (Cr} mgfl
Copper {Cu) mgh
Fluoride (Fi) mgh
Iron (Fe) Dissolved mgh <0.05
Iron (Fe) Total mgh <0.05
Lead (Pb) mg/
Sulfate (S04-2) mgil 21.0
Sulfide (502-1) mg/l
Magnesium (Mg) mgh
Manganese {Mn} mgh
Mercury (Hg) mghl
Molybdenum (Mo) mg/
Nickel (Ni) mgll
Nitrogen: Ammonia (NH3) mgh
Total Nitrate & Nitrite mghl <0.02
Nitrate (NO3-1} mg/l
Nitrite (NO2) mgh
Qil and Grease mglt
Potassium {K) mgh
Phosphate Total {PO4-3) mgh
Selenium (Se) mgh
Sodium (Na) mgh
Zinc (Zn) mghl

1/A = Inaccessible




MINE WATER DISCHARGE REPORT

1992
DISCHARGE STATUS
Discharge Point Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec.

D _J..D__L_! D _4-- D__L_-D_J__ D__
D001 D D D D D D D D D

D _]__ D__|_U1 D_J1__ D__|_1 D_J|_- D__
D002 D D D D D D D D D
D003 ND ND ND ND ND ND ND ND ND
D004 ND ND ND ND ND ND ND ND ND
D005 ND ND ND ND ND ND ND ND ND
D006 ND ND ND ND ND ND ND ND ND
D007 ND ND ND ND ND ND ND ND ND
D008 ND ND ND ND ND ND ND ND ND
D009 ND ND ND ND ND ND ND ND ND
D010 ND ND ND 1A D D ND ND ND
D011 ND ND ND ND ND ND ND ND ND
D012 ND ND ND ND ND ND ND ND ND
D013 ND ND ND ND ND ND ND ND ND

D = Discharge occurred

ND = No discharge

IA = Inaccessable




MINE WATER DISCHARGE REPORT

STATION D001

1992
Parameters Jan, Feb. Mar. Apr. May Jun Jul. Aug. Sep. Oct. Nov. Dec.
| 04-09 | 05-14 | 06:11 ) 07-09 | 08:07 | 09-03 |
Date 01-24 | 02-21 | 03-26 | 04-30 | 05-28 | 06-26 | 07-23 | 08-20 | 09-17
| 0920 | 1115 | 1230 | 1330 | 1120 | 1189 |
Time 1015 1A 1400 | 0945 | 1100 | 1120 | 1025 | 1330 | 1030
242 | 193 | 373 | 404 [ 404 | 319 |
Flow Rate (gpm) 265 215 | 809 | 346 | 373 | 346 | 346 | 30 '_'
| 705 | 6.98 | 6.94 | 6.97 | 6.96 | 6.89 |
PH 6.69 713 | 692 | 697 | 697 | 6.94 | 6.98 | 6.96
| 1180 | 930_| 968 | 883 | 863 | 889
Conductivity (umhos/cm) 900 845 1044 967 885 962 769 930
o<1 {12 1 02 | <1 [ <1 | 04
Oil&Grease (mg/l) 2.1 <1 14 0.3 0.2 0.8 2.3 1.1
| _698 | 667 | 662 | 659_| 690 | 670_|
T.D.S. (mg/l) 684 720 713 730 671 701 696 666
| <05 50 | 40 | 50 | 10 | 20_
T.S.S. (mg/l) 2.0 5.0 8.0 1.0 3.0 3.0 9.0 2.0
| 0.05 | <002/ 0.02 | <0.02] 007 | <0.02]
Total lron (mg/l) 0.04 0.02 | <0.02| 0.06 | 0.19 | 0.07 | 0.05 | 0.06

IA = Inaccessable




MINE WATER DISCHARGE REPORT

STATION D002

1992
Parameters Jan. Feb. Mar. Apr May Jun Jul Aug. Sep. Oct. Nov. Dec.
| 04-09 | 05-14 | 06:11 | 07-09 | 08-07 | 09-03 |
Date 01-24 | 02-21 | 03-26 | 04-30 | 05-28 | 06-26 | 07-23 | 08-20 | 09-17

| 0840 | 1000 | 1155 | 1255 | 1030 | 1115 |

Time 930 900 1320 | 0830 | 1020 | 1015 920 1245 940
215 | 171 | 104 | 74 | _89__| 171 |

Flow Rate (gpm) 89 215 292 30 215 171 104 74 292
| 815 | 8.23 | 812 | 815 | 833 | 8.09 |

PH 7.71 6.83 8.06 8.20 | 8.20 | 8.14 8.30 | 8.13 8.21
| 958 [ 930 _| 1012 ) 936_ | 936 | 903 _|

Conductivity (umhos/cm) 830 900 892 895 958 920 971 715 974
<1 {01 | 04 | 03 | 21 | 16_|

Qil&Grease (mg/l) 1.5 3.3 <1 1.0 0.5 0.9 0.5 1.7 0.9
| _636 |_706_| 620 | 655 | 624 | 631 |

T.D.S. (mg/l) 684 663 704 659 630 660 637 597 665
| <05 9.0 [ 130 50_ | 3.0 | 10 |

T.S.S. (mg/l) 1.0 2.0 4.0 6.0 | <0.05| 6.0 6.0 | <0.05] 5.0
[ <0.02} <0.02] 0.15 | <0.02] 0.05 | 0.03

Total Iron (mg/l) 0.03 | <0.02| <0.02] <0.02| <0.02] 0.04 | 0.03 | <0.02)| 0.02




MINE WATER DISCHARGE REPORT

STATION DO10

1992
Parameters Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec.
Date 1A 1A 1A 1A 05-14 | 06-11 | 07-09 | 08-07 | 09-17
o o o e e - - - - . k- LR A R R
Time 0900 | 0945 840 1020 | 1115
Flow Rate (gpm) 1.24 0.75 Dry Dry Dry
PH 7.95 7.83
___________ | SO R VIS AN
Conductivity {umhos/cm) 720 517
———————————— T e e e
Oil&Grease (mg/l) 0.4 0.4
T.D.S. (mg/) 359 369
T.S.S. (mg/l) 2.0 1.0
Total Iron (mg/i) <0.02] <0.02

{A = Inaccessable




WATER MONITORING REPORT

4" Quarter 1992

UNITED STATES FUEL COMPANY
Hiawatha, Utah 84527



QUARTERLY STREAM MONITORING REPORT

4th Quarter 1992

!

ST-1 ST-2
Oct. Nov. Dec. Oct. Nov. Dec.
Sample Date 10/13/92 10/13/92
Sample Time 1400 134%
Sampled By Eccli Eccli
Flow Rate gpm 41.2 104
Air Temperature deg. F 64 62
Water Temperature deg. F 48 42
PH units 8.10 8.12
Conductivity umhos/cm 1360 664
Dissolved Oxygen ppm 5.9 5.0
Total Dissolved Solids mg/l
Total Settleable Solids mg/l
Total Suspended Solids mgfl
Total Hardness (CaCo3) mgh
Acidity mgl/l
Aluminum (Al} mg/
Arsenic {As) mgi
Barium {Ba) mg/l
Bicarbonate (HCO3) mgfl
Boron (B} mgll
Carbonate {CO3) mgit
Cation-Anion Balance %
Cadmium (Cd) mg/l
Calcium {Ca) mg/l
Chloride {Ci-1) mg/l
Chromium (Cr) mg/l
Copper {Cu) magll
Fluoride (Fl) mgl
Iron {Fe} Dissolved mg/
iron (Fe) Total mght
Lead {Pb) mgh
Sulfate (S04-2) mg/l
Sulfide (S02-1) mgi
Magnesium (Mg) mg/l
Manganese (Mn) mgh
Mercury {Hg) mgf
Molybdenum (Mo} mgh
Nickel (Ni) mgl
Nitrogen: Ammonia (NH3) mgl
Nitrate (NO3-1) mgA
Nitrite (NO2) mgfl
Qil and Grease mgfht
Potassium (K} mg/l
Phosphate Total (PO4-3) mgl
Selenium (Se) mght
Sodium {Na) mgh
Zinc (Zn) mgfht

I/A = Inaccessable




QUARTERLY STREAM MONITO,RING REPORT

4th Quarter 1992

ST-28B ST-3
Oct. Nov. Dec. Oct. Nov. Dec.
Sampie Date 10/13/92 10/13/92
Sample Time 1310 1430
Sampled By Eccil Eccli
Flow Rate gpm 41 5
Air Temperature deg. F 62 72
Water Temperature deg. F 43 46
PH units 8.13 8.04
Conductivity umhos/cm 505 2430
Dissolved Oxygen ppm 4.7 4.9
Total Dissolved Solids mg/
Total Settleable Solids mg/l
Total Suspended Solids mg/h
Total Hardness {CaCo3) mgll
Acidity mgfl
Aluminum (Al) mg/l
Arsenic (As) mgh
Barium (Ba) mgA
Bicarbonate (HCO3) mgi
Boron (B) mgA
Carbonate (CO3) mg/l
Cation-Anion Balance %
Cadmium (Cd) mgh
Calcium {Ca) mg/
Chloride {CI-1) mg/
Chromium (Cr) mgll
Copper {Cu) mgil
Fluoride {F1} mgh
Iron (Fe) Dissolved mgA
Iron {Fe) Total mgA
Lead (Pb) mgA
Sulfate {S04-2) mg/
Sulfide (SO2-1) mgA
Magnesium (Mg} mgAl
Manganese (Mn) mgAl
Mercury (Hg) mg/l
Molybdenum {Mo} mgh
Nickel (Ni) mgi
Nitrogen: Ammonia (NH3) mgll
Nitrate (NO3-1) mgAl
Nitrite (NO2) mgft
Oil and Grease mgh
Potassium (K) mgfl
Phosphate Total (PO4-3) mg/l
Selenium (Se) mgA
Sodium (Na) mgf
Zinc (Zn) mgh

I/A = Inaccessible




QUARTERLY STREAM MONITORING REPORT

f

4th Quarter 1992

ST-3A ST-38
Oct. Nov. Dec. Oct. Nov. Dec.
Sample Date 10/13/92 10/13/192
Sample Time 1200 0940
Sampled By Eccli Eccll
Fiow Rate gpm Dry 0.9
Air Temperature deg. F 55
Water Temperature deg. F 49
PH units 7.88
Conductivity umhos/cm 4960
Dissolved Oxygen ppm 4.3
Total Dissolved Solids mgh
Total Settleable Solids mgh
Total Suspended Solids mg/l
Total Hardness {CaCo3} mgh
Acidity mgi
Aluminum (Al) mgfl
Arsenic (As) mg/l
Barium (Ba) mgA
Bicarbonate (HCO3) mgh
Boron (B) mgA
Carbonate (CO3) mg/l
Cation-Anion Balance %
Cadmium (Cd) mg/
Calcium (Ca) mgh
Chloride (CI-1) mgh
Chromium (Cr} mgh
Copper {Cu) mgh
Fluoride (Fl} mgh
Iron (Fe) Dissolved mgfl
Iron (Fe) Total mgA
Lead (Pb) mgAl
Sulfate {S04-2) mgh
Sulfide {S02-1) mgh
Magnesium (Mg) mg/
Manganese (Mn) mg/l
Mercury {(Hg) mgh
Molybdenum (Mo) mgh
Nickel (Ni) mgh
Nitrogen: Ammonia {(NH3) mgA
Nitrate (NO3-1) mgh
Nitrite (NO2) mgi
Qil and Grease mgh
Potassium (K) mgil
Phosphate Total (PO4-3) mgh
Selenium {Se) mg/l
Sodium {Na} mgA
Zinc {Zn}) mgA

/A = Inaccessible




QUARTERLY STREAM MONITORING REPORT

4th Quarter 1992

ST4 ST-4A
Oct. Nov. Dec. Oct. Nov. Dec.
Sample Date 10/13/92 10/13/92
Sample Time 1446 1506
Sampled By Ecch Eccli
Flow Rate gpm Dry Dry
Air Temperature deg. F
Water Temperature deg. F
PH units
Conductivity umhos/cm
Dissolved Oxygen ppm
Total Dissolved Solids mgA
Total Settleable Solids mgA
Total Suspended Solids mgA
Total Hardness (CaCo3) mgll
Acidity mgh
Aluminum (Al) mgll
Arsenic {(As) mgl
Barium (Ba) mgl
Bicarbonate (HCO3) mgll
Boron (B) mgA
Carbonate {CO3) mgh
Cation-Anion Balance %
Cadmium (Cd) mgh
Calcium (Ca) mg/l
Chloride (CI-1) mgA
Chromium {Cr) mg/l
Copper {Cu) mgh
Fluoride (Fl} mgfl
Iron {Fe) Dissolved mg/l
Iron {Fe) Total mgh
Lead (Pb) mgh
Sulfate (S04-2) mgll
Sulfide {502-1) mgil
Magnesium (Mg} mgA
Manganese (Mn} mgA
Mercury {Hg) mg/
Molybdenum {Mo) mgl
Nickel (Ni) mgA
Nitrogen: Ammonia (NH3) mgll
Nitrate (NO3-1) mgf
Nitrite (NO2) mgh
Oil and Grease mgh
Potassium (K) mgA
Phosphate Total {(PO4-3) mgll
Selenium (Se) mgh
Sodium (Na) mgh
Zinc (Zn) mgll

I/A = Inaccessible




QUARTERLY STREAM MONITORING REPORT

4th Quarter 1992

ST-4B ST-5
Oct. Nov. Dec. Oct. Nov. Dec.
Sample Date 10/13/92 10/13/92
Sample Time 1520 1535
Sampled By Eccli Eccli
Flow Rate gpm Dry 89
Air Temperature deg. F 72
Water Temperature deg. F 54
PH units 8.17
Conductivity umhos/cm 1340
Dissolved Oxygen ppm 5.5
Total Dissolved Solids mgh
Total Settleabls Solids mgAl
Total Suspended Solids mgf
Total Hardness {CaCo3) mgh
Acidity mgh
Aluminum (Al) mght
Arsenic (As) mgi
Barium (Ba) mgA
Bicarbonate (HCO3) mgh
Boron (B) mgA
Carbonate (CO3) mgh
Cation-Anion Balance %
Cadmium (Cd) mofl
Calcium (Ca} mgh
Chloride {CI-1) mg/l
Chromium (Cr) mgh
Copper (Cu} mgA
Fluoride {Fl} mgl
Iron (Fe) Dissolved mgh
Iron (Fe) Total mgil
Lead (Pb) mgAl
Sulfate (S04-2) mgA
Sulfide {S02-1) mg/l
Magnesium (Mg) mgA
Manganese (Mn) mgh
Mercury {(Hg) mgA
Molybdenum (Mo) mgA
Nickel (Ni} mg/l
Nitrogen: Ammonia {(NH3) mgh
Nitrate (NO3-1) mgA
Nitrite {(NO2) mg/l
Oil and Grease mght
Potassium (K) mgl
Phosphate Total (PO4-3) mgh
Selenium (Se) mg/
Sodium {Na) mg/l
Zinc (Zn) mght

i/A = Inaccessible




BIANNUAL SPRING MONITORING REPORT

4th Quarter 1992

l

SP-2 SP4
Oct. Nov. Dec. Oct. Nov. Dec.

Sample Date 10/30/92 10/30/92
Sample Time 1/A I/A
Sampled By
Flow Rate gpm
Air Temperature deg. F
Water Temperature deg. F
PH units
Conductivity umhos/cm
Dissolved Oxygen ppm
Total Dissolved Solids mgil
Total Settleable Solids mgil
Total Suspended Solids mgA
Total Hardness {CaCo3) mgh
Acidity mg/l
Aluminum (Al) mgA
Arsenic (As) mgh
Barium (Ba) mgh
Bicarbonate (HCO3) mgA
Boron (B) mgA
Carbonate (CO3) mg/l
Cation-Anion Balance %
Cadmium (Cd) mgh
Calcium (Ca} mgfl
Chloride {CI-1) mgfl
Chromium {Cr) mght
Copper {Cu) mghl
Fluoride {Fl) mgA
lron {Fe) Dissolved mg/l
fron (Fe) Total mg/l
Lead (Pb) mgh
Sulfate {SO4-2) mg/l
Sulfide {S02-1) mgAl
Magnesium {Mg) mg/l
Manganese (Mn) mg/l
Moercury (Hg) mg/
Molybdenum {Mo) mg/
Nickel {Ni) mg
Nitrogen: Ammonia {(NH3) mg/l
Total Nitrate & Nitrite mgh
Nitrate (NO3-1) mgA
Nitrite (NO2) mgil
Oil and Grease mgfl
Potassium (K) mgit
Phosphate Total (PO4-3) mg/t
Selenium (Se) mgh
Sodium (Na) mgA
Zinc (Zn) mg/l

/A = lnaccessible




BIANNUAL SPRING MONITORING REPORT

[
4th Quarter 1992

SP-5 SP-11

Oct. Nov. Dec. Oct. Nov. Dec.
Sample Date 10/30/92 10/30/92
Sample Time 1A I/A
Sampled By
Flow Rate gpm
Air Temperature deg. F
Water Temperature deg. F
PH units
Conductivity umhos/cm
Dissolved Oxygen ppm
Total Dissolved Solids mg/l
Total Settieable Solids mgA
Total Suspended Solids mgA
Total Hardness (CaCo3) mgh
Acidity mgh
Aluminum (Af) mgA
Arsenic (As) mgA
Barium (Ba) mgA
Bicarbonate {HCO3) mgf
Boron (B) mg/l
Carbonate (CO3) mgh
Cation-Anion Balance %
Cadmium (Cd) mgh
Calcium (Ca) mgAl
Chloride (CI-1) mgfl
Chromium (Cr} mgi
Copper {Cu} mg/l
Fluoride (FI) mgA
Iron {Fe) Dissolved mgll
Iron (Fe) Total mgh
Lead (Pb) mgfl
Sulfate (S04-2) mgA
Sulfide (S02-1) mg/l
Magnesium (Mg) mgfl
Manganese (Mn) mgA
Mercury (Hg) mgf
Molybdenum (Mo) mg/
Nickel {Ni) mg/
Nitrogen: Ammonia (NH3) mgA
Total Nitrate & Nitrite mgft
Nitrate (NO3-1) mgA
Nitrite (NO2) mgAl
Oil and Grease mg/l
Potassium (K} mgh
Phosphate Total (PO4-3) mgA
Selenium {Se) mgA
Sodium (Na) mg/l
Zinc {Zn) mght

/A = Inaccessible




BIANNUAL SPRING MONITORING REPORT

4th Quarter 1992

SP-12 SP-13
Oct. Nov. Dec. Oct. Nov. Dec.
Sample Date 10/30/92 10/21/92
Sample Time 1/A 1230
Sampled By Eccli
Flow Rate gpm Dry
Air Temperature deg. F
Water Temperature deg. F
PH units
Conductivity umhos/cm
Dissolved Oxygen ppm
Total Dissolved Solids mgA
Total Settleable Solids mgA
Total Suspended Solids mg
Total Hardness {CaCo3) mght
Acidity mgA
Aluminum {Al} mgA
Arsenic (As) mgA
Barium (Ba} mgA
Bicarbonate {HCO3) mgil
Boron (B) mgh
Carbonate {CO3} mgft
Cation-Anion Balance %
Cadmium (Cd) mgh
Calcium (Ca) mg/t
Chloride {CI-1} mghl
Chromium (Cr} mgA
Copper {Cu) mgh
Fluoride {Fl) mgh
Iron (Fe) Dissolved mg/l
fron (Fe) Total mg/l .
Lead (Pb) mgA
Sulfate {S04-2) mg/l
Sulfide {S02-1) mgh
Magnesium (Mg) mgA
Manganese (Mn) mgh
Mercury (Hg) mgA
Molybdenum {Mo) mgA
Nickel (Ni) mgfl
Nitrogen: Ammonia (NH3) mgll
Total Nitrate & Nitrite mg/l
Nitrate (NO3-1) mgA
Nitrite {NO2) mgil
Oil and Grease mgl
Potassium (K) mg/l
Phosphate Total (PO4-3) mgA
Selenium {Se) mgA
Sodium (Na) mgf
Zinc (Zn) mgA

/A = lnaccessible




MINE WATER DISCHARGE REPORT

1992

DISCHARGE STATUS

Discharge Point Jan. Feb. Mar. Apr. May Jun, Jul. Aug. Sep. Oct. Nov. Dec.
D _ i D__[_I D_J1_. D__L_1L D_J_._ D__
D001 D D D D D D D D D D D D
| _D_]_. D__|_1 D _J.._ D__L.1 D _J_. D__
D002 D D D D D D D D D D ND ND
D003 ND ND ND ND ND ND ND ND ND ND ND ND
D004 ND ND ND ND ND ND ND ND ND ND ND ND
D005 ND ND ND ND ND ND ND ND ND ND ND ND
D006 ND ND ND ND ND ND ND ND ND ND ND ND
D007 ND ND ND ND ND ND ND ND ND ND ND ND
D008 ND ND ND ND ND ND ND ND ND ND ND ND
D009 ND ND ND ND ND ND ND ND ND ND ND ND
D010 ND ND ND IA D D ND ND ND ND 1A 1A
DO11 ND ND ND ND ND ND ND ND ND ND ND ND
D012 ND ND ND ND ND ND ND ND ND ND ND ND
D013 ND ND ND ND ND ND ND ND ND ND ND ND

D = Discharge occurred

ND = No discharge

IA = Inaccessible




MINE WATER DISCHARGE REPORT

STATION D001

1992
Parameters Jan, Feb. Mar. Apr May Jun Jul. Aug. Sep. Oct. Nov. Dec.
| 04-09 | 05-14 | 0611 | 07-09 [ 08-07 | 09-03
Date 01-24 | 02-21 | 03-26 | 04-30 | 05-28 | 06-26 | 07-23 | 08-20 | 09-17 | 10-28 | 11-19 | 12-21
| 0920 ] 1115 | 1230 | 1330 | 1120 j 1159
Time 1015 1A 1400 | 0945 | 1100 | 1120 | 1025 | 1330 | 1030 | 1400 [ 1400 | 1115
| _242 | 193_| 373 |_404_| 404 | 319
Flow Rate (gpm) 265 215 809 346 373 346 346 30 346 628 498
| _7.05 | 6.98_ | 6.94 | 6.97 | 6.96 | 6.89 |
PH 6.69 7.13 6.92 6.97 6.97 6.94 6.98 6.96 7.06 7.10 7.14
| 1180 |_930_| 968 | 883 | 863 | 889 | T
Conductivity (umhos/cm) 900 845 1044 967 885 962 769 930 1270 | 1050 | 1020
<1 .12 | 02 | <1 _j <t | 04 |
Oil&Grease (mg/l) 2.1 <1 1.4 0.3 0.2 0.8 2.3 1.1 1.3 <1 0.9
| _698 | 667 | 662 | 659 | 690 | 670
T.D.S. (mgh) 684 720 713 730 671 701 696 666 634 699 741
| <05 60 [ 40 | 50 | 10 | 20 |
T.8.S. (mg/l) 2.0 5.0 8.0 1.0 3.0 3.0 9.0 2.0 4.0 5.0 4.0
| _0.05 | <0.02] 0.02 | <0.02| 0.07 | <0.02]
Total fron (mg/l) 0.04 0.02 | <0.02| 0.06 0.19 0.07 0.05 0.06 | <0.02]| 0.09 | <0.02

A = Inaccessable




MINE WATER DISCHARGE REPORT

STATION D002

1992
Parameters Jan. Feb. Mar. Apr May Jun Jul Aug. Sep. Oct. Nov. Dec.
| 04-09 | 05-14 | 06:11 | 07-09 | 08:07 | 09-03
Date 01-24 | 02-21 | 03-26 | 04-30 | 05-28 | 06-26 | 07-23 | 08-20 | 09-17 | 10-28 | 11-19
| 0840 | 1000 [ 1155 | 1285 | 1030 | 1115 —-
Time 930 900 1320 | 0830 | 1020 | 1015 920 1245 940 1300 | 1315
215 | 171 ] 104 | 74 | _89__ 171 |
Flow Rate (gpm) 89 215 292 30 215 171 104 74 292 74 0 0
| _8.15 | 8.23 | 812 | 8.15 | 833 | 8.09 |
PH 7.71 6.83 8.06 8.20 8.20 8.14 8.30 8.13 8.21 8.45
| 958 |_930_[ 1012 | 936_| 936 | 903 |
Conductivity (umhos/cm) 830 900 892 895 958 920 971 715 974 1130
<1 ].01_ [ 04 ) 03 ] 21 | 16_
Oil&Grease (mg/l) 1.5 3.3 <1 1.0 0.5 0.9 0.5 1.7 0.9 0.8
| _636 |_706_| 620 | 655 ] 624 | 631 |
T.D.S. (mg/l) 684 663 704 659 630 660 637 597 665 628
| <05 9.0 | 13.0 4 50_| 3.0 | 10 |
T.S.S. (mg/l) 1.0 2.0 4.0 6.0 <0.05| 6.0 6.0 <0.05 5.0 5.0
| <0.02| <0.02| 0.15 | <0.02} 0.05 j 0.03 |
Total Iron (mg/l) 0.03 | <0.02| <0.02| <0.02| <0.02| 0.04 0.03 | <0.02] 0.02 | <0.02




MINE WATER DISCHARGE REPORT

STATION D010

1992
Parameters Jan. Feb. Mar. Apr May Jun. Jul. Aug. Sep. Oct. Nov. Dec
IPEPSU VIR RESIIPI P IS 4 -
Date 1A 1A 1A 1A 05-14 | 06-11 | 0709 | 08-07 { 09-17 | 10-28 | 11-19
_____ J RN TS MR RPN JIp
Time 0900 | 0945 840 1020 | 1115 | 1130 A A
Flow Rate (gpm) 1.24 0.75 Dry Dry Dry Dry
——————————— B R X R DR R
PH 7.95 7.83
Conductivity (umhos/cm) 720 517
————————————————————————————— - - - - -
Qil&Grease (mg/l) 0.4 0.4
——————————— P ST P o e PR
T.D.S. (mg/l) 359 369
_______________________ ) I MU
T.8.S. (mg/l) 2.0 1.0
Total Iron (mg/l) <0.02} <0.02

IA = Inaccessible




DlmeUS Aerial Surveys, Inc.
Suhjsidence Study Report
using elevation readings from photography dated
September 30, 1992 versus those of September 28, 1988
FOR
U. S. FUEL Co.

1992 HIAWATHA SUBSIDENCE STUDY

USING SEPT 1992 RE-SURVEYED CONTROL:

1288 1992

FOINT EASTING NORTHING ELEVATION DIFFERENCE FPOINT
300 —-16154.84 2455.11 ?145.11 OBSCURED 300
301 -19121.40 10685.80 ?834.34 -0.78 301
302 -19173.66 10300. 36 ?820.79 -0.58 302
303 —-1886%9.55 10206.93 ?700.41 -0.02 303
304 —-18581.16 10303.30 ?654. 68 —-0.64 304
305 -18086.20 10234.14 9506.03 +0.86 305
306 -17709. 62 10335.41 9565.75 —-0.28 306
307 -17396.10 10215.50 ?578.39 -0,01 307
308 ~17026. 66 10492.97 ?421.095 -0.33 308
309 —16470.35 10432.93 ?107.78 -0.01 309
310 —-16010.35 10379.94 8892.65 —-0.3%0 310
311 —-15534.21 10214.41 B&SB. 30 ~0.01 311
312 -15030.33 10279.77 8555. 36 —-0.02 312
313 -19120.12 10030.57 9726.74 -0.01 313
314 -19064.92 2847.59 P637.45 -0.15 314
313 —-18832.57 843,37 P572.86 —-0.38 315
16 —-18533. 11 9941. 48 2495.16 -0.38 316
317 -18093.74 9870.18 F353.92 —-0.02 317
18 —17723.09 F760.03 9359.17 +0.54 318
319 —-17264.45 2225.78 502. 48 0.0 319
20 -17237.77 9502.10 9325.44 +0,37 320
321 -17042.88 7835. 38 2468.03 +0.67 321
322 ~16862.99 2375.28 ?410.64 -0.10 322
323 -16407.%0 ?6392.15 PI2T. 66 -0.12 323
324 -16022.3 Q702.75 8994.83 -0.05 324
325 -15792.88 P392.11 8874.32 -0.34 329
326 —-15439.19 ?670.87 8702.3 —-0.49 326
327 -14529.15 ?520.17 8629.18 +0.446 327
28 -14098.14 24468.10 8680. 60 -0.18 328
32 —-13724.83 446,06 B644.11 -0,33 329
33 -19057.04 FIF0.6Z 7480.81 -0.04 331
332 -18770.99 7358.94 ?450.32 -0.30 332
I3E —18429.55 ?256.83 9293.85 —-0.04 333
334 -17992.74 F296.12 004,63 +0.02 334
333 —17505.63 7482.54 9272.66 +1.36 I35

336 -17290.22 8829.29 8940. 62 +0.07 336



337
338
339
340
341
342
43
344
345
346
347
348
349
350
351
352
353
354
355
356
357
358
359
I60
361
362
363
364
365
366
367
368
369
370
371
372
373
374
375
376
377
78
379
380
381
382
83
384

|

—-17042.45
—-164634.56
-16314.62
-16079.12
—-15915.27
—159592.65
—-15148.10
~14876.36
—-14506.67
-14038.532
—-13740.43
-13309.51
—19032.93
—-18890. 63
-19344.28
-19439.16
-18801.99
—168818.43%
—-19385. 66
—-19380.47
-19063. 20
—-19224.35
—-19198.78
—-168883.64
-19002.72
-18941.90
—18853.51
—-19168.23
—192130.53
—19053.34
—1896%.16
—-18935.45
—20166.08
-19829.94
—214680.93
-21298.94
—-20819.75
~203467.54
—20036.82
-19815.99
—-19490.49
-21666.05
—21356.45
~20916.70
—20318.90
—-20069. 16
—-19859.97
-19459.87

?167.67
8974.17
?041.05
2068.77
?013.40
8946. 468
8843.97
8741.88
8792.79
8845.22
8785.27
8655.70
8822.29
8447.55
8372.53
7927.%21
7864.43
7465. 64
7463.43
7271.07
6496.12
6£288. 24
5878.10
5414.38
9175.54
47464.81
F778.42
3300. 66
3130.86
2638.47
2264.18
185%.96
9321.90
2318. 36
?106.98
057.08
8986.88
?121.52
896%.18
8907.58
064.17
8764.28
8757.05
89%1.22
8603. 66
8380.7%9
8756.37
8502. 21

?216.47
9327.09
?307.09
?303.68
?190.97
?2109.82
F083.49
?076.67
P019.29
8830.35
8674.09
8500.94
F267.53
F009.19
F011.03
252,92
8831.27
8863.47
9253.96
?182.23
?430.72
?473%.18
7389.951
F434.91
9524.31
?554.81
2634.85
?776.17
9769.47
P737.63
9728.72
Q723.52
?96%2.49
?648. 96
?826.11
9817.86
?754.46
2580.80
F460.34
?470.75
2436.42
?801.38
981%.17
?78%.74
PLD6.75
?533.03
9385.83
?136.19

+0.32
-0.24
+0.01
+0.11
+0.99
+1.22
+0.17
-0.01
-0.19
-0.03
+0.25
+0.37
-0.12
+0.05
+0.36
-0.07
=0.03
-0.22
—-0.10
-0.47
+1.05
+0.11
+0.17
+0.359
-0.09
+0.48
+0.11
+0.03
-0.04
—-0.08
+0.14
-0.31
-1.51
-1.22
-0.21
-0.06
-0.47
-0.53
-0.74
-1.55
+0.16
+0.41
+0.36
-0.33
—-2.30
-1.86
—2.07

~2.32

337
338
339
340
341

342
343
344
345
3446
347
348
249
350
351

392
353
354
3599
396
357
358
359
360
361

362
363
364
369
3b6b6
3467
3468
3469
370
371
372
373
374
375
376
377
78
379
380
381
382
383

x84



385 —21704. 6% 8452.24 ?791.02 -0.02 385
386 —-21286.26 8301.735 ?845. 25 -0.24 386
87 —20935.16 8329.74 9807.50 0.0 387
388 —20678.23 8266.42 ?743.70 -0.24 388
89 —20436.99 B163.26 F686.88 —0.92 389
390 —20045.45 8071.42 9565. 09 -1.75 390
391 —19591.36 7208.10 2329.55 -2.09 391
392 -20940.17 8042.87 7830.70 -0.25 392
393 —203514.77 7860.31 ?765.89 -0.64 393
394 -20298.03 7698. 64 2712.01 -0.,09 394
395 —-19343.99 7458. 34 F226.76 —-0Q.92 395
376 -20545.28 7554.42 2819.35 -0.23 3246
397 —20715.05 7300.77 9871.54 -0.12 397
398 —-20203.03 7270.05 ?630.36 —-0.06 398
399 —-18623.10 8438.53 9862.74 —-0.42 399
400 -18300.56 8438.86 8935.10 -0.06 400
401 —18085. 67 8396.12 8872.62 -0.02 401
402 ~-17712.035 8476.90 8659.57 —0.45 402
403 —-174465.94 B8461.25 8713.42 -0.08 403
404 ~17162.72 8423.47 8801.87 -0.19 404
4005 —-16856.16 8485.74 8941.97 -0.50 405
406 —-16533.80 8458. 64 8995.07 —-Q.76 406
447 —1622%.30 8454.41 7084.35 -0.90 407
408 -15215.85 844%.88 B?37.60 -0.88 408
409 —15606.06 8420.98 8867.10 -1.18 409
410 —-15291.41 8442.8%9 8872.42 -0.23 410
411 —-15000.03 8436.97 8899.24 -0.12 411
412 —14697.00 B451.37 8974.20 +0.03 412

NOTE:
As in the prior reports, 1988 elevations for points 349 to 368 are
using the revised values to reflect better information. This revision
is in accordance with our prior discussions on the subject.



Prepared by
MT. NEBO SCIENTIFIC RESEARCH & CONSULTING
Post Office Box 337

Springville, Utah 84663
(801) 489-6937

for
EARTHFAX ENGINEERING
7324 South 1300 East
Midvale, Utah 84047

and

U.S. FUELS COMPANY
Hiawatha, Utah

Report: Patrick Collins, Ph.D.

September 28, 1992
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[ VEGETATION SAMPLING RESULTS
AND DATA S8UMMARIES
FOR U.8. FUELS8 COMPANY PROPERTY

INTRODUCTION

Vegetation studies are commonly done within permit areas to
assess the affect of mining related activities on the plant
communities and to provide reference areas. The reference areas
are often used as standards for revegetation success at the time

of final reclamation.

An earlier vegetation study was conducted for U.S. Fuels
Company and submitted to the State of Utah, Division of 0il, Gas

& Mining (DOGM). The study was entitled: Vegetation of the U.S.

Fuels Company Property, Hiawatha, Utah: A Consolidation of Data

Collected During the 1980 and 1981 Field Season (Bio/West Inc.,
July 12, 1983). DOGM reviewed the report and in a Technical

Deficiency Review (March 4, 1992), requested that additional
vegetation information be submitted to comply with current
regulations for the biological resources. Subsequently, a

meeting with DOGM, U.S. Fuels Company, Earthfax Engineering & Mt.



Nebo Scientific was conducted on-site (June 18, 1992) to review

I
the deficiencies and formulate specific goals for future studies|
This report attempts to adequately address most of the vegetation

information requested by DOGM at that time.

Cover and woody species densities were requested by DOGM of

the following plant communities on U.S. Fuels Company’s property:

Mixed Conifer Reference Area,
Mountain Brush Reference Area,
Pinyon-Juniper Reference Area,

Riparian Reference Area.

METHODS

Cover

U.S. Fuels Company provided raw field data from earlier
vegetation studies on their property conducted by Bio/West, Inc.
The cover data were recorded in 1980-81 using "step-point"
methods. 1In this study, 20-point transects were randomly placed
to determine cover and species composition of the plant
communities. Raw field data sheets were summarized for this

document and reported in the tables supplied. Bio/West’s raw



data sheets and Mt. Nebo Scientific’s computer summary sheets are
|
also provided in an appendix of this report. [

Density

For the Mixed Conifer Reference Area (MCR2) and the Mountain
Brush Reference Area (MBR1l), on-site data were recorded in August
and September of 1992 by Mt. Nebo Scientific. Density of woody
plant species were recorded using the point quarter distance
method (Cottom and Curtis 1956). In this method, random points
were placed on the sample sites and measured into four quarters.
The distances to the nearest woody plant species were then
recorded in each quarter. The average point-to-individual
distance was equal to the square root of the mean area per

individual.

For the Pinyon-Juniper Reference Area raw data sheets for
the earlier Bio/West studies were summarized for this report.
The point quarter method was also employed in the field in their

study.

For the density of the Riparian Reference area, however, it
was decided in the meeting with DOGM that the previously recorded
and summarized data in RA13 would be adequate for the Riparian

Reference Area.



!

L
In an attempt to standardize all data and previous reports
of the area, plant species nomenclature follows the previously
recorded field data, even if specific names have recently been
changed. Similar summary table formats were also employed for

the same reasons.

RESULTS

Results from new and previous sampling for the following

communities are provide in tables 1-8 of this report:

Mixed Conifer Reference Area,
Mountain Brush Reference Area,
Pinyon-Juniper Reference Area,

Riparian Reference Area.

Appropriate group comparisons and diversity indices will be
employed to statistically compare cover, woody species density
and species diversity of each area with the respective reference

areas at the time of final reclamation.



Table 1. Summary of cover data for the mixed-conifer reference area MCR2 (data summary

created from existing U.S. Fuels’ 1980 raw data).

Lifeform Species Common Name % Relative % Rel. Cover
Cover by Lifeform
Grasses Elymus salinus Salina wildrye 0.70 2.40
Oryzopsis hymenoides Indian ricegrass 1.60
Forbs Astragalus spp. Milkvetch 0.85 3.09 ——
Arnica cordifolia Heartleaf arnica 0.36
Osmorhiza obtusa Sweetroot 0.65
Solidago sp. Goldenrod 0.57
Swertia radjiata Swertia 0.28
Shrubs alanchier n ia Serviceberry 0.95 9.67
Berberis repens Oregon grape 4.10
Junjperus communis Common Juniper 0.29
Holodiscus dumosus Ocean-spray 0.59
Physocarpos malvaceus Ninebark 0.79
Pachistima myrsinites Mountain Lover 0.38
Symphorijcarpos oreophjilus Snowberry 3.89
Trees Acer glabrum Rocky Mtn. maple 12.28 84.85
bies conco White fir 27.64
ulus m 8 Aspen 25.67
Picea pungens Blue spruce 4.14
Prunus virgjinjana Chokecherry 0.70
Pseudotsuga menziesii Douglas fir 11.73
Plant 78.75
Litter 13.75
Rock 2.00
Bare ground 5.50




Table 2. Average woody plant density (number of individuals per
; acre) for the mixed-conifer reference area MCR2 (data

{ summary created from Mt. Nebo Scientific’s field
sampling in 1992). )

Lifeform Species Common name Density
Shrubs Cercocarpos montanus Mtn. mahogany 298.63
Populus tremuloides Aspen 16.59
Ribes cereum Currant 116.13
Rosa woodsii Wood’s rose 16.59
Symphoricarpos oreophilus Snowberry 497.71
Trees Abies concolor White fir 763.16
Juniperus communis Common juniper 149.31
Pseudotsuga menziesii Douglas fir 796.34

TOTAL 2654.46




Table 3. Summary of cover data for the mountain brush reference area MBR1l (data
summary created from existing U.S. Fuels’ 1980 raw data).

Lifeform Species Common Name % Relative % Rel. Cover
Cover by Lifeform
Grasses Agropyron smithii Western wheatgrass 5.93 24.44
Adropyron trachycaulum Slender wheatgrass 1.62
Elymus salina Salina wildrye 12.80
Poa pratensis Bluegrass 0.36
Oryzopsis hymenoides Indian ricegrass 3.79
Forbs Circium Thistle 0.38 8.82
Senecio multilobatus Lobeleaf groundsel 0.36
Solidago sp. Goldenrod 0.38
Viguiera multiflora Showy goldeneye 0.29
Hymenoxys sp. Hymenoxys 1.06
Erigeron speciosus Oregon fleabane 2.77
Machaeranthera sp. Machaeranthera 2.54
Shrubs Amalanchier alnifolia Serviceberry 9.03 43.70
Artemisia tridentata Big sagebrush 5.80
Berberis repens Oregon grape 1.60
Cercocarpos montanus Mountain mohogany 18.93
Ephedra viridis Mormon tea 2.51
Eriogonum corymbosum Buckwheat 1.86
Holodiscus dumosus Ocean-spray 0.65
Juniperus scopulorum Rocky Mtn. Juniper 2.19
Symphoricarpos oreophilus Snowberry 2.93
Xanthocephalum sarothrae Broom snakeweed 0.67
Trees Juniperus osteosperma Utah juniper 0.29 22.46
Pseudotsuga menziesii Douglas fir 1.82
Pinus edulis Pinyon pine 4.59
Quercus gambelii Shrub oak 15.54
Plant 72.25
Litter 3.50
Rock 13.25

Bare ground 6.50




Table 4. Average woody plant density (number of individuals per
acre) for the mountain brush reference area MBR1 (data
summary created from Mt. Nebo Scientific’s field
sampling in 1992).

Lifeform Species Common name Density

Shrubs Artemisia nova Black sagebrush 113.94
Artemisia tridentata Big sagebrush 170.90
Cercocarpos montanus Mtn. mahogany 1139.36
Ephedra viridis Mormon tea 113.94
Eriogonum corymbosum Buckwheat 113.94
Symphoricarpos oreophilus Snowberry 14.24
Xanthocephalum sarothrae Broom snakeweed 170.91

- Trees
Amalanchier alnifolia Serviceberry 14.24
Pinus edulis Pinyon pine 142.42
Pseudotsuga menziesii Douglas fir 56.97
TOTAL 2050.86




Table 5.

Summary of cover data for the Pinyon-Juniper reference area PJR5 (data

summary created from existing U.S. Fuels’ 1980 raw data).

Lifeform Species Common Name % Relative $ Rel. Cover
Cover by Lifeform
GRASSES Agropyron spicatum Bluebunch wheatgrass 0.71 3.96
Bouteloua gracilis Blue grama 1.71
Oryzopsis hymenoides Indian Ricegrass 1.08
Stipa comata Needle-and-threadgrass 0.45
FORBS Talinum parviflorum Fameflower 1.43 1.43
SHRUBS Artemisia tridentata Big sagebrush 0.91 3.42
Artemisia npova Black sagebrush 1.43
erc s 8 Mtn. Mohogany 0.45
anthoceph m s t Broom snakeweed 0.63
TREES u erus os Utah juniper 37.19 91.19
Pinus edulis Pinyon pine 54.00
Plant 43.00
Litter 14.75
Rock 2.25
Bare ground 40.00




Table 6. Average woody plant density (number of individuals per
acre) for the Pinyon-Juniper reference area PJRS (data
summary created from existing U.S. Fuels’ 1981 raw

data).
Lifeform Species Common name Density
Trees
Juniperus osteosperma Utah juniper 354.60
Pinus edulis Pinyon pine 141.84

496.44

TOTAL




Table 7.

Summary of cover data for the riparian reference area RA13 (data summary
created from existing U.S. Fuels’ 1981 summary tables).

Lifeform Species Common Name % Relative % Rel. Cover
Cover by Lifeform
Grasses & Carex sp. Sedge 41.3 72.8
Grasslikes Poa sp. Bluegrass 26.4
Scirpus americanus American bullrush 3.1
Hordeum -jubatum Foxtail barley 2.0
Forbs Equisetum arvense Field horsetail 5.6 16.9
Equisetum laevigatum Smooth horsetail 5.5
Cirsium vulgare Common thistle 2.6
Agoseris glauca False dandelion 1.8
no su i Houndstongue 0.8
Aster foliaceus Leafy aster 0.5
ume i s Curlydock 0.1 _
Shrubs Rosa woodsii Wild rose 2.7 6.7
Symphoricarpos oreophilus Snowberry 2.2
Chrysothamnpus nauseogsus Rubber rabbitbrush 1.2
Artemisia tridentata Big sagebrush 0.6
Trees Salix exigqua Sandbar willow 3.6 3.6
Plant 32.6
Litter 45.6
Rock 1.2
Bare ground 21.8




Table 8. Average woody plant density (number of individuals per
acre) for the riparian reference area RA1l3 (data
summary created from existing U.S. Fuels’ 1981 summary
tables).

Lifeform Species Common name Density

Shrubs
Rosa woodsii Wood’s rose 546.35
Artemisia tridentata Big sagebrush 283.29
Symphoricarpos oreophilus Snowberry 242.82
Chrysothamnus nauseosus Rubber rabbitbrush 141.65

Trees
Salix exigua Sandbar willow 1112.93
Pseudotsuga menziesii Douglas fir 80.94
Populus tremuloides Aspen _40.47

TOTAL 2448.44
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UNITED STATES FUEL COMPANY

S8lurry Impoundment Report - 1992

8lurry Impoundment No. 1 (1211-UT-09-00098-01)

Slurry Pond No. 1 remained inactive in 1992. No slurry was
added and no coal fines were removed.

The embankment top remains at elevation 7175. The surface of
the dry coal fines is at elevation 7164. The total storage
capacity of the pond is 247 acre-feet. Coal fines occupy
approximately 235 acre-feet.

No changes have occurred to diminish embankment stability. No
water is impounded and no fires have occurred in construction
materials. This impoundment will no longer be utilized as an
active facility and plans for abandonment are anticipated.

S8lurry Impoundment No. 4 (1211-UT-09-00098-02)

A plan for abandonment of this facility was submitted to the
District Manager in November, 1992. Work has begun on regrading
the embankment into the interior of the impoundment. No water is
impounded, there are no signs of embankment instability and no
fires have occurred.

Slurry Impoundment No. 5 (1211-UT=09-00098-03)

Main Cell

Approximately 8,000 tons of coal fines were recovered from the
main cell of Pond No. 5 during 1992. No slurry was added.

No changes have been made to the embankment of this cell
during 1992. The embankment top remains at elevation 7085.5 while
the dry slurry surface is at an average elevation of 7049 feet.
There are no signs of structural instability and no fires have
occurred.

The total storage capacity of the main cell is approximately
500 acre-feet. It presently stores about 120 acre-feet of coal
fines.

North Cell

No slurry was added to or removed from the North Cell during
1992 and no structural changes have been made to the embankment.
It’s top remains at elevation 7068. The coal fines are at
approximately 7055 feet. There are no signs of structural
instability and no fires have occurred.



UNITED STATES FUEL COMPANY

Refuse Pile Report - 1992

Refuse Pile No. 1 (1211-UT-09-00098-04)

Refuse Pile No. 1 remains 1inactive. No changes in its
configuration have occurred during 1992. This pile does not
impound water and has not had any fires occur in the refuse
material. No hazardous or unstable conditions have been observed.

Refuse Pile No. 2 (1211-UT-09-00098-05)

Refuse Pile No. 2 was inactive in 1992. No refuse has been
deposited since June of 1991. There are no signs of structural
instability and no fires have occurred.



UNITED S8TATES FUEL COMPANY

Annual Impoundment Report - 1992

=CERTIFICATION-

I certify on January 14, 1993 that the work performed on these
impoundments, embankments and refuse piles has been conducted in
accordance with the appropriate plans and regulations.




INSPECTION FORM

COAL REFUSE PILES AND COAL WASTE IMPOUNDMENTS

Name--Xo_&f&Z_Acgzz'_ ............. Titlo_-.éa/_é_ﬂ.'-"; ____________________
Date _NoYEMBER. .20, /292 Date last inspected AuGusz /7. /777
Site Nam?-J@ﬁE&iE-[%Zé}LzMQuLfD%&!Z---Hine Name___ A wvG MksS.

Refuse piles---Part A only
Impoundments---Part A and Part B

________________________________ Eazz_é___________________-________-_-_--_-
1. Foundation preparation (vegetation, topsoil removal?)-JUé -—_Yes ___No
2. Lift Thickness (4NCheS)==mce-mcmmmmcm oo oo 4/~
3. Compaction (4 to 6 complete passes)-----wecacao_ao__. v e-.Yes ___No
4. Burninge (specify extent and location)==e=eeccmccmcccacooo. ——-Yes _yNo
S. Angle of Slope (degrees)--~-moomcecmm ... 24. ro 3o or6.
6. Seepage-» (specify location, color, & appr. volume-=-=-=--- --_Yes _yNo
7. Cracks or scarps* (location, Bilze)-=mecmcamcao oo --.Yes _+v No
8. Major erosion problems* (location and extent)---ceececec--- --_Yes _y¢No
“.  Water impounding against toe® =-=-===wmmeCmmmeo .. -Yes _y No

1@. Embankment freeboard (feet) == e e
11, —~—--Increase____Decrease in water level (feet)--=w-cocaoao ~-.-Yes ___No
12. Sumps or sinkholes in 8lurry surface-----eeccocaococann. --_Yes ___No
13. Clogging* (pipes, ditches, spillway)--=eeecao o _Lo.. -—-Yes ___No
14. Trash racks clear and in Place----vcceeeo ... ---Yes ___No

—-———-————_—_._..__-—___—_.__——-————————————_——_—-_———_————— > S a  ———————

:—Zdverse conditions noted in these items should be describéd (extent,
location, volume, etc.) in the space provided. Major adverse
______ sbaaggg-gge;g-gauée_ingsabilitx'

Inspection
Category

———————————————
———————————————
——————————————— »
———————————————
T e s - - — = - -
———————————————

————————————

- ——— o t— 2 2 o |

- e e e e e - - ———




INSPECTION FORM

COAL REFUSE PILES AND COAL WASTE IMPOUNDMENTS

Refuse piles---Part A only
Impoundments---Part A and Part B

T Part A
1. Foundation preparation (vegetation, topsoil removal?)-é%i
2. Lift Thickness (inches)----=w==oooococcm o o ..~ 4%}
3. Compaction (4 to 6 complete passes)--=---cocoma____. NIA
4. Burning» (specify extent and location)-----eeecmeceeooo-.
S. Angle of Slope (degrees)-------coeo o __________.___
6. Seepage» (specify location, color, & appr. volume---—===--
7. Cracks or scarps* (location, Bize)=-=--c-cmmeooo o _____
8. Major erosion problems* (location and extent)--~-v--e-coo.o
. VWater impounding against toes --=-==-eoooo o ___________
________________________________ Part B__MA ________
1@. Embankment freeboard (feet) = _..
11, ———-lncrease____Decrease in vater level (feet)-------c-a.
12. Sumps or sinkholes in slurry surface---------eooo________
13. Clogging» (pipes, ditches, spillway)-----ccommee o __
1l4. Trash racks clear and in place--=-~-c-mmmm L _____.

-~-_:-;dverse conditions noted in these

2470 30_pF6.
_Yes _v No
_Yes v/ _No

Yes :;{NO
_Yes

_¥_No

items should be described (extent,

location, volume, etc.) in the space provided. Major adverse
______ snaaggg_gggig_geggg_;agtaéili&z;--_____-___-____________
Inspection
Category Comments

T

e e e —— — ._——_—.—__————————_-——__——__————-—.

T et e e e e e e e __-———.__.—.—..._———.———-_———————____ ;.

—— e e e e ._.__—_._—————_-——_———_——.——_—.—.——_

e e e e — ———— —.—__.._._..—————_————————_———_—-——
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INSPECTION FORM

COAL REFUSE PILES AND COAL WASTE IMPOUNDMENTS

Name____ KeoBeRr fecds! . Title ___ANGR- oo
Date_____ MAY 8, 1282 Date last inspected_ WAk &, /797 _
Stte Name AELUSE L14ES. Nol 8 po:l Mine Name_____pwe gmes

T e e 0w e e e e — e = e o e

Refuse piles---Part A only
Impoundments---Part A and Part B

1. Foundation preparation (vegetation, top 8,1 " w—_Yes ___No
2. Lift Thickness (inches)==---=c=ccooumoo .. FH0 -l S V4
3. Compaction (4 to 6 complete passesg)------- \;133;,3“—-_4£1___Yes ___No
4. Burninge (specify extent and location)==---eao Lol _._Yes _v_No
S. Angle of Slope (degrees) --===ceccmmmn .. 24 1o 30°

6. Seepages (specify location, color, & appr. volume--=====- -..Yes _y No
7. Cracks or 8carps* (location, ®ize)=---cecmmcccoccmcccaoao --_Yes _V No
8. Major erosion problemss (location and extent)----eececcecean --.Yes _/ No
S. Water impounding against toe® =======-ccmcmmmm oo ---Yes _/ _No
________________________________ Eé:s_5_;2%@____________-_-_____----_______
12. Embankment freeboard (feet)------oooooooeooeo.___.
11, ——--Increase____Decrease in vater level (feet)---=-wcewua- --_Yes ___No
12. Sumps or sinkholes in slurry surface----=--ccaccacoooan.. -—--Yes __ No
13. Cloggings» (pipes, ditches, Bpillvway)ecmcmcmme L. --_Yes ___No
l4. Trash racks clear and in place=~==--cemmmccmmm o ao_. --_Yes ___No

———-——————-—___--_..__--——_.-——_—————.——--——_—-_——_-—____.._.._——..——_——-———..—-._—

location, volume, etc.) in the space provided. Major adverse
...... sbaagsg_sguig-sasgg_iag2291;;&x;-___-__-___-___________-____---_--__
Inspection
Category Comments
_______________ o KEFuse _OEresiTeEL. AT £irner. UTE__TLHUS. _QUARTER.
DT I@EZ«ZEZZZ&I{}QZOZIXZZIAEE’ZZEZJ./EEEQ}ZZZ/ZAZEEZE&ZIIZZ

T et e - - s ———— — -__-———--——-—————————————-———-—_._-_—.—_—_—---———-——————-.———-

T s - - — — o — ._..__—__._——————————————-———.———.——-._.__...___.-.—--————--——-—v-——-.——.—

- —— - > - —— — _-...__—__..—_-——_.—._.—-_._._—._.._—_._—..____—.__.____.—.-—_....—,...-_.____.._——-—

T e - —— - ______-_———_.._._————-———__-._-_-.—________...-—.—————--——--—-——_——_



INSPECTION FORM

COAL REFUSE PILES AND COAL WASTE IMPOQUNDMENTS

lame___ Ko BeRT Locds Title ___fNGR.
Date____gkkuggzz_ji*_jjgbg ____________ Date last inspected__ /2 -2-9/
Site Name Rffuse_pucs_wold .2 Mine Name_____ NG

Refuse piles---Part A only
Impoundments---Part A and Part B

Ittt L S D R B ok
1. Foundation preparation (vegetation, topsoil removal?)---- Q@{Yes -..No
2. Lift Thickness (inches)=---==-=-mooooooooomoo . AT e A
3. Compaction (4 to 6 complete passes)-=----c-eeoeo_._ VA - - --.Yes ___No
4. Burning* (specify extent and location)-=--mmcccmmo__. -.-Yes _y7No
S. Angle of Slope (degrees)---=--=nmeocmcmmm oo £ 70 30°_
6. Seepage* (specify location, color, & appr. volume-----=--- --_Yes _y No
7. Cracks or scarpss (location, ®ize)-----cemmmooooo .. -—-_Yes _y No
8. Major erosion problemss (location and extent)=---eeceoooo -__Yes _ /' No
“. Water impounding against toes --e---ee-ooooo . ____ ---Yes _y¥7No
________________________________ Part B AA .
1y, Empankment freeboard (feet)---=--eec--eeeooio____
11. ———-lncrease____Decrease in water level (feet)--==-veaao-. —.Yes ___No
12. Sumps or sinkholes in slurry surface-------==eoceaooooo___ -—.Yes ___No
13. Clogging» (pipes, ditches, spillway)--==-eeeoaooo____. -—.Yes ___No
l4. Trash racks clear and in Place----cccmm .. ——..Yes ___No
"":_XECSPES"ESEEIEISES'RSEé&"IR‘EEEEQ'ZZSES‘SESGI&"BS'ESEEFIBSE'?E;ZERU
location, volume, etc.) in the space provided. Major adverse
...... 922299‘2‘_99!&9_92!§§_if_\§§§§i!-.l&z-_____.__________.______.__..____.-..________
Inspection
Category Comments
Tmmmmmmmeeeee N0 RELUSE REPOSITED AT _EiTHER. SiT€.

_______________ —-RURING _PAST. I Mon T 3.




UNITED STATES FUEL COMPANY
Hiawatha Mines ACT #007/001
Quarterly Sediment Pond Inspection Sheet

Inspector's Name RoBERT £Lccls | Date //-20-92
Sediment Pond Name SEL Below L Date Last Inspected ©o-/7-92
and Location

Observations Made

1) Seepage (specify location, color and approximate volume): Non £
- at isolated spots on embankment slopes - MONE
- at natural hillside AoME
- over sidespread areas NONE
2) Cracks or scarps on crest No
3) Cracks or scarps on slope NoO
4) Sloughing or bulging on slope No
5) Major erosional problems:
- spillway Ao
- embankments NE
- diversion ditches MO

6) Existing embankment freeboard:
Water Increase Decrease No Water SEE_BElow

7) Visible sumps or sinkholes

8) Clogging:
- spillway channels and pipes
- decant system
- diversion ditches

9) Cracking or crushing of pipes: ‘ g ',
- spillway pipes ,
- decant system

Note additional comments below:

Powvp Ao, LocAzion

Roo3 UPPER _RAIL YARD RRY Hol& In ELBaw oF DicanT PIEF
Reoo 4 NoRTH 0F SLuRRY Pond Mo.l DRY
QopS EFAST oF SLURRY pfownd Ne. 4 _ PRY
Look NORTHEAST OF SLvRRy Powd No. 5 DRY
Doo 7 SouIHEAST of SLuRKY Pond No S ,DRY
Deo8 MIDDLE FoRK MINE YARD €7 WATER
ool SouTH [LoRK MiveE YARD LRY

Lo/l SourH LoRk TRyuck leAdour. [2°wATER




UNITED STATES FUEL COMPANY
Hiawatha Mines ACT #007/001
Quarterly Sediment Pond Inspection_Sheet

Inspector's Name Rk T K ccds. Date K- /7-92
Sediment Pond Name S&E BElow Date Last Inspected ¢-#-92
and Location

Observations Made

1) Seepage (specify location, color and approximate volume):  MewnE
- at isolated spots on embankment slopes NoNE
- at natural hillside A S NONE
- over sidespread areas e NoNME
2) Cracks or scarps on crest Ao
3) Cracks or scarps on slope NO
4) Sloughing or bulging on slope NO
5) Major erosional problems:
- ‘spiliway R Mo
- embankments NO
- diversion ditches NO
6) Existing embankment freeboard:
Water Increase Decrease__ No Water _SEF Below,
7) Visible sumps or sinkholes No
8) Clogging:
- spillway channels and pipes No
- decant system N0
- diversion ditches AL
9) Cracking or crushing of pipes:
- spillway pipes Ne
- decant system NO
Note additional comments below:
fn/\/ﬂ N locATioN f‘nwz.i__;
Poo3 ULPER RAIL YARD 2RY
pRoo4 NoRTH 0F SLvRRY Powl Mol PRY
DooS EAST 0F SLuARY Pand Mo-4- 2RY
LRood NoRTHEAST oF SIuRRY PoNQ MNo.S P2KY
Doo? SouTHEAST OF SIvRRY RowD Me.S bRY
pos 8 MIDDLE FORK MNE YARD 27 wArER
pool SouvrH FoRKk Mine YARD 1% wareR

Dos! Sourt FoRk TRuck [oAQouT B7 WATER




UNITED STATES FUEL COMPANY
Hiawatha Mines ACT #007/001
Quarterly Sediment Pond Inspection Sheet

Inspector's Name Rogerr Lecls’ Date _5-8-22
Sediment Pond Name SEE_BELow Date Last Inspected _3-¢- 72

and Location

Ob's:ervations Made

1) Seepage (specify location, color and approximate volume): L MNewft
- at isolated spots on embankment slopes N E
- at natural hillside NONE
- over sidespread areas Mo NE
2) Cracks or scarps on crest No
3) Cracks or scarps on slope V.2
4) Sloughing or bulging on slope Ne
5) Major erosional problems:
- spillway MO
- embankments NO
- diversion ditches NO
6) Existing embankment freeboard:
Water Increase Decrease No Water SEE BElow
7) Visible sumps or sinkholes No
8) Clogging:
- spillway channels and pipes y. 2]
- decant system Y. Y2
- diversion ditches MO
9) Cracking or crushing of pipes:
- spillway pipes NO
- decant system NO
Note additional comments below:
Pownd wno. locATron ComMMENTS
U/
Doo 3 (PPER RAIL YARD 27 WATER
Doc4 NoORIH oF SLURRY Pand wNo. [ DRY
pDocs EASToF SLURRY PonD Ao. 4 PRY
Peo NORTHEAST OF StwRRY PsnDd No. 5. DRY
Doo7 ScUTHEAST of SrukRy wp Me.5  DRY
DoefB MIDDLE FORK MinE YARD 3% WATER
7
Dood SoUTH FoREK MNE YARD 37 wATER

Do ll SourH FaRk TRuck [oApour 4 wWATER




UNITED STATES FUEL COMPANY
Hiawatha Mines ACT #007/001
Quarterly Sediment Pond Inspection Sheet

Inspector's Name PoR&eRT Lced s Date _3-4-92
Sediment Pond Name | SEE Astoine Date Last Inspected /2-72- 2/

and Location

Observations Made

1) Seepage (specify location, color and approximate volume): s
- at isolated spots on embankment slopes NONE
- at natural hillside —_— AMoNE
- over sidespread areas ' —  NoNE
2) Cracks or scarps on crest Mo
3) Cracks or scarps on slope N0
4) Sloughing or bulging on slope Mo
5) Major erosional problems:
- spillway A0
- embankments NOe
- diversion ditches NO
6) Existing embankment freeboard:
Water_v/  Increase Decrease____ No Water
- SEE BELow
7) Visible sumps or sinkholes B Y. 77}

8) Clogging:

- spillway channels and p1pes Mo
- decant system A ML
- diversion ditches V. VX~
9) Cracking or crushing of pipes:
- spillway pipes No
- decant system _Ne
Note additional commem
Poaud Mo, locazion _CoMMENTS
Doo 3 UPPER RAIL YARD " worer moRin fwd
Doo ¢ NoRTH 0F S/uRRY Pond Mol 2" wareRr
Doo§ LAST of StuRRy Pomp o4 2" warer
—Doo& MORIHEAST 0F SLuRRY Pamp No.S 2" WATER Sou ewp
Dpopol SOUTMHEAST oF SLulRY Lo No. S 2" wATER EAST £v)
Roo8 MIDDLE FoRK mink YARD SNow i Belle s
Leool Sour# FoRK MWE YARD o 2t

Lol/t Sourk FoRK TRuck LoADouT /r 7 4
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[ ACZ LABORATORIES INC
I 09/10/92 SOIL ANALYSIS REPORT
Client EarthFax Engineering, Inc
iddress 7324 S, 1300 E., Su. 100
Midvale, UT 84047
Attn. David Wheeler
Project
Sample Matrix: Soil
Sample ID: Composite 1

Sample Date Time: 06/30/92

Parameters

Saturation %

pH, saturated paste
Conductivity, sat.
Calcium, soluble
Magnesium, soluble
Sodium, soluble
Sodium Absorption Ratio
Cation Exchange Capacity
Exchangeable Sodium %
Nitrate as N, soluble
Nitrogen, total kjeldahl
Boron, soluble

Selenium, soluble

paste

Sul fur,
Sulfur,
Sulfur,

organic
pyritic
total

Sulfur, sulfate
Neutralization Potential
Aci1d-Base Potent. (CaC03)

Coarse Fragments > 2mm
Sand 2.00 - .062 mm
Silt .062 - .002 mm
Clay -.002 mm
Texture
1 Saturated Paste Extraction
2 Hot Water Extraction
6 Water Extraction
Remarks: # ABP Calculated From Pyritic Sulfur.
Note: Negative sign "-" denotes that the wvalue

Scott Habermehl, Quality Assurance OFFicen4§éJ

00:26 |
Page l s========
Lab No. 92-51-01058
Date Received: 08/06/%92
40, ]
5.7 units 1
3.24 mmhos- cm 1
19.5 meq/ | 1
41.0 meq” | 1
.61 meq/ ] 1
.1
10. meq/100qg
.8 %

2.4 mg-/kg é
.30 %

1.2 mg- kg 2
.06 mg-kg 2
.41 %

.05 %
.90 %
.44 %
.7 % as CalO03

5. Tons/1000T

55.9 %
6é6. %
19. %
15, %
SL

is less than "<"

Frank E. Polniak, Inorganic Laboratory Supervisozﬂ%{l




UTAH STATE UNIVERSITY ¢ LOGAN, UTAH 84322-4830

USU Analytical Laboratories - Telephone (801) 750-2217
Soil Testing Lab Plant Analvsis Lab Fax (801)750-3376
Feed Analysis Lab  Irrigation Water Analysis Lab

4 September 1992

Results for:

David Wheeler

Earthfax Engineering
7324 S. Union Park Ave.
Suite 100

Midvale, UT 84047

Soil sample received 8/19/92.

Ash Walkley-Black ———-3ATM-----
USU# ID $OM $0C $OM 1/3 15
6160 Comp. 1 & 2 37.2 5.2 8.96 14.7 8.8

Tf Yoo have OJ’\,H wamm; ]»Cddﬂ Contect Fhs /Zb
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United States Department of the Interior R /21 /3y

FISH AND WILDLIFE SERVICE

ENDANGERED SPECIES OFFICE
1406 FEDERAL BUILDING
125 SOUTH STATE STREET .-
SALT LAKE CITY, UTAH 84138-1197 LT3

IN REPLY REFER TO: — _; :21
August 13, 1984 L= o
S
) . \:.) ’ .:'
SE/SLC:6-5-84-0026 .
MEMORANDUM ' - o
TO: Robert Schueneman, Chief Technical Support Branch Eg

Office of Surface Mining Denver, Colorado ..

FROM: Field Supervisor, Endangered Species Office
U.S. Fish and Wildlife Service, Salt Lake City, Utah

SUBJECT: Section 7 Consultation, Hiawatha Mines Complex

This responds to your memorandum received June 1, 1984 and
amended on July 18, 1984 in which the 0Office of Surface Manage-
ment (OSM) made a determination that the depletion of ground
water as a result of the operation of the Hiawatha Mine Complex
(HMC) may effect the Colorado squawfish (Ptychocheilus lucius)
and the humpback chub (Gila cypha). 1In that memorandum you also
requested that the Fish & Wildlife Service (FWS) prepare a
biological opinion for this project. You also concluded that the
proposed action would not affect the bald eagle (Haliaeetus
leucocephalus), black~footed ferret (Mustela nigripes), or the
peregrine falcon (Falco peregrinus). Our comments have been pre-
pared as prescribed in the Section 7 Interagency Cooperation

Regulations, 50 CFR 402, and the Endangered Species Act (ESA), 16
U.S.C., 1531 et seq.

Ve d

BIOLOGICAL OPINION

The issuance of a permit to allow continued operation of the HMC
is not likely to jeopardize the continued existence of the Colo-
rado squawfish provided the conservation measures outlined below
are adopted and followed. The above action also is not likely to
jeopardize the continued existence of the humpback chub. The FWS
concurs with the determination of no effect for the bald eagle,
black-footed ferret, and the peregrine falcon. No further com-
ments on these 3 species will be made in this opinion.

PROJECT DESCRIPTION

The proposed action is approval of a permanent program permit for
U.S. Fuels Company to continue its underground coal operation in
Carbon and Emery Counties, Utah. The operation will last approx-



imately 30 years during which coal will be removed from under
some 19,211 acres. The surface facilities are already construc-
ted and located approximately 15 miles southwest of Price, Utah.
The only additional surface disturbance proposed is the borrow of
topsoil from 26 acres. The continued operation will result in an
annual depletion of 26 acre-feet per year (af/yr) from the Price
River drainage. The depletion is from mine equipment and ventila-
tion fans operating in the mines.

BASIS FOR OPINION

COLORADC SQUAWFISH

Early records indicate that the Colorado squawfish was once
abundant throughout the Colorado River system. It was abundant
over all of its range prior to the 1850's (Seethaler, 1978). The
present range of the squawfish is restricted to the .upper Colora-
do River basin. It is found inhabiting about 345 miles of the
main stem Colorado River from the mouth of the Yampa downstream
to the confluence of the Green and Colorado Rivers (Fish and
Wildlife Service, 1982).

Decline of the populations of the squawfish correlates very
closely with the construction of dams and reservoirs and the
removal of water from the Colorado River system. Colorado squaw-
fish evolved in and apparently require habitat conditions typi-
fied by great seasonal fluctuations in flow and turbidity,
coupled with warm summer temperatures. Additionally, it appears
that squawfish require relatively unrestricted movement to satis-
fy all of their life history requirements. Movement of adult
squawfish appears to be related to flow, temperature, feeding and
spawning behavior.

The life stages that appear to be most critical are from egg
fertilization through its first year of life. It has been demon-
strated that these phases of squawfish development are also
closely tied to some specific habitat requirements. It is imper-
ative that proper flows and temperatures are provided during
these essential life stages. The Conservation Measures outlined
below will help meet the habitat requirement needs of the Colora-
do squawfish.

HUMPBACK CHUB

Humpback chub generally do not make migrational movements in the
Upper Colorado River and tend to reside throughout the vyear
within a limited stretch of river. Humpback chub are found
inhabiting narrow, deep canyon areas which are quite restricted
in distribution. They seldom leave their canyon habitat (FWS,
1982). While the humpback chub are still occasionally found
dispersed in the Green and Yampa Rivers, the only major popula-
tion of humpback chub conclusively known to exist in the Upper
Colorado River Basin are located in Black Rocks and Westwater
Canyons on the Colorado River. Since the HMC will not have any



effect on the Colorado River at the sites where known humpback
chub populations occur, in our opinion, the proposed project is
not likely to jeopardize the continued existence of the humpback
chub.

CONSERVATION MEASURES

FWS believes that any further water depletions from the upper
basin may have detrimental effects on listed fishes; however it
is believed that certain management techniques can be implemented
to offset harmful effects from additional development. Two major
categories for potential impacts are considered: (1) direct,
project specific impacts and; (2) indirect subtle impacts.

1. Direct Impacts

In the case of the HMC the direct impacts to the Colorado squaw-
fish are simply the violation of required fish flows in essential
reaches for this species. The HMC by depleting ground water a
significant distance from occupied habitat, will have an imper-
ceptable effect on minimum flows. The amount and timing of the
reduction of minimum flows as a result of depleting 26 af/yr from
the ground water will not be measurable and cannot be analyzed by
the FWS hydrologic model. Because of the above and because this
is a continuing small water depletion project, it is determined
that the HMC will not effect FWS minimum flows.

2. Indirect Effects

Other impacts resulting from water developments may be more
subtle, but just as harmful in a cumulative sense. The fact that
water is depleted from the rivers reduces the flexibility of the
system to withstand additional water losses without detrimental
impacts to essential areas. Creation of habitat favorable to
introduced species is an example of how seemingly minor changes
in flow regimes may shift the balance between survival and
extinction for one or all of these listed fishes.

Depletions that bring present day flows down to the prescribed
minimums can only occur if enhancement measures contained in
active research and management plans are funded by the project
sponsor or proponent. FWS has identified certain conservation
measures that are currently considered necessary to maintain the
survival of the fish and contribute toward future recovery.
These measures include monitoring known populations and attemp-
ting to locate new areas containing the fish; further analyzing
the potential effects of water depletions and associated flow
regime modifications; locating existing and potential spawning
and YOY rearing areas; researching and constructing various fish
passage and habitat restoration features; and producing the fish
in a hatchery facility for research and restocking of individuals
in existing and historical habitat.

Since such measures will develop critically important data on the



survival needs of the fish, attempt to restore essential habitat,
and allow a recovery program to be implemented, funding of these
activities by project sponsors is considered a reasonapble and
prudent alternative designed to compensate or prevent the adverse
effects of water depletion. Under a procedure developed by the
FWS, Upper Basin project sponsors are assessed a proportion of
the total cost needed to support these conservation measures,
currently estimated at approximately 25 million dollars.

The cost assessed any particular project is based upon the amount
of water that the project would annually deplete from the upper
Colorado River system in proportion to the amount available for
development. It has been estimated by the Bureau of Reclamation
that a total of 1.906 million af (maf) remains available for
development in the Upper Basin under the Colorado River Compact.

Of this amount, 231,000 af are allocated to Arizona and New
Mexico and will eventually be diverted from the San-Juan River
and would not affect areas currently occupied by the endangered
fishes in the Upper Basin. This leaves 1.675 maf in the Upper
Colorado River as the value against which project depletions are
assessed in calculating a project's proportion of the conserva-
tion measures. Based upon the use projection of 26 af/yr for
the HMC the amount of contribution to the Conservation measures
would not exceed $388. A contribution of this amount to the
conservation fund will offset the impacts of the depletion of
water on the Colorado squawfish and will not jeopardize the
continued existence of this species. The FWS should be notified
in writing within three months of the date of this bioclogical
opinion whether the OSM and the operators of the HMC agree with
this conservation measure. Negotiations for contributing to the
fund should be initiated as soon as possible.

The FWS is currently attempting, with the assistance and input of
other concerned and interested Federal and State agencies, to
develop conservation measures which will provide for the conser-
vation and recovery of the endangered Colorado River fishes. If
the results of this coordinated effort is a continuation of
minimum flows and contributions of funds towards the conservation
effort, then the approach outlined above as an alternative pre-
cluding jeopardy to the Colorado squawfish will remain valid. IE£
a different approach is developed it would then be used in future
consultations.

Should there be any changes in the amount of water depletion or
any other project change from that which was proposed which may



affect any endangered or threatened species, or if there is
failure to agree to the Conservation Measures the FWS should be
contacted to determine if further consultation is required.

il

red L. Bolwahnn
Field Supervisor
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United States Departinent of the Interior
FISH AND WILDLIFE SKRVICE

MAILING ADDRESS: STRL‘ET LOCATION:
Post Office Box 25486 134 Union Blud.
. . Denver Federal Cent. Lakewood, Color
IN REPLY REFER 10: e e e, Coloredo. 50228
FA/SE/0SM-Hiawatha .
Mining Complex, ¥ '
H | 1
U.S. Fuel Co. HAY 13 1985 ,

Jean Semborski, Engineer
United States Fuel Company
P.0. Box A

Hiawatha, Utah 84521

Dear Ms. Semborski:
In response to your letter of April 25, 1985, we accept the contribution of
$388.00 from United States Fuel Company for the conservation of endanyered
fishes in the Upper Colorado River Basin. This acknowledges your compliance
with our biological opinion.

Sincerely yours,

C'%Z“%/X

HhN L SPINKS, sn.
Q>c5'),\\Regi‘ona1 Director
cc: Administrator,
Western Technical Center
Office of Surface Mining,
Denver, Colorado
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United States Department of the Interior

BUREAU OF LAND MANAGEMENT
Moab District
P. 0. Box 970
Moab, Utah 84532

(U-066)

. JUN 27 1384
Memo randum
To: Center Adminis:cra‘\tor, OSM, Denver
Attention: Sarah Bransom
From:acy,e District Manager, Moab
Subject: Modification of Permanent Program Permit to Mine Application;

U. S. Fuel's Hiawatha Complex

This office has received and reviewed the following items relating to subject
modification: :

1. Submittal of 05/14/84, Exhibits III-2C, 2D and 3E.

2. Submittal of 15/17/84, Submittal in Response to 0SH Determination
of Adequacy Letter (05/01/84).

3. Submittal of 06/01/84, Additional Information on Proposed Unit
Train Loadout.

We do not have any comments on these modifications or the plan in general
because 1) Surface facilities are located entirely on private estate with
any impact on BLM managed lands adequately mitigated, 2) The Federal surface
over the Federal coal leases is managed by the Forest Service, and 3) Review
of the Resource Recovery and Protection Plan is by our State Office.

Your request for our review of the above specifically asked for our analysis
of 1) Post-mining land use, 2) Coal recovery procedures, and 3) A final
concurrence letter. For the reasons enumerated above, we do not have any
comment on these items. For documentation purposes you may consider this

as our "final concurrence letter'.

) //z/w%ﬂf l/ /‘? /Zu./
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IN REPLY REFXR TO

hd 1 3 . '
United States Department of the Interior SL- 82 a
‘ ' BUREAU OF LAND MANAGEMENT (U-921
UTAHMH STATE OFFICE
1386 E. SOUTH TEMPLE
SALT LAKE CITY. UTAH 84111

July 20, 1984

Memorandgm
- To: Utah Senior Project Manéger,AbSﬂ, Denver
Attn: Ms. Sarah Bransom : |
From: -Chief, Branch of Mining Law and Selid:Minerals

.BLM-SO,'Sa]t Lake City, Utah

Subject: United States Fuel Company, Hiawatha Complex, Carbon and Emery
- Countie;, Utah, Permit Application Package (PAP)

. The Resource Recovery and Protection Ptan (R,P,) or underground mining
part of the subject PAP was considered adequgtg for BLM administration of the
associated Federal coal leases. Our memorandum dated May 8, 1984, stated
‘that the R,P, on file in this office is compatible with 43 CFR 3482.1(c)
rules and'gesulations, and that the proposed coal recovery procedures will
safely obtain maximum economic recovery of the coal resource within the

Plan area by following the planned technology and by using the types of
equipment Tisted in the plan.. Since that time we have received the
following information and data:

. 1. Three maps forwarded with your letter dated June 11, 1984,
and identified as "05/14/84 submittal of revisions for mining and reclamation
plan,'Exhibits XIII-2;,‘2§; and 3e." ‘

2. Maps and pages forwarded with your letter dated June 11, 1984,
and identified as "05/17/84 submittal of revisions for MRP in response to
OSM determination of adequacy letter of_05/01/84.ﬁ '

3. Maps and pages forwarded with your letter dated June 11, 1984,
and identified as "06/01/84 submittal of additional information on proposed
unit train Ioadout'in response to OSM letter of 05/0T/84.f

4. Pages forwarded with your letter dated June 25, 1984, and
identified as "Plan of action for evaluation of underground reservoir,
June 15, 1984, " : '

5. A page forwarded with your letter dated July 2, 1984, and~ &

identified as "06/07/84 submittal of revisions for mining and reclamation .
plan regarding road maintenance:." s S
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We have reviewed the supplemental information and data listed above and
have determined there are no conflicts with the planned coal recovery
procedures or with future recovery of coal resources.

Within the limits of our authority we concur with the Hiawatha mine

compiex R P2 plan on file in this office as amended and recommend that it
be includgd as an integral part of the subject PAP.

cc: US Fuel Co. .
UDOGM v

DM-MDO
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; LDJnited States g‘é'rsfée Manti-LaSal 599 West Price River Drive
’A;&i$m§t°f National Forest Price, Utah 84501

Repyte: 2820
oms: Decembét 4; 19847

'-Allen D. Klein, Administrator
OSM - Reclamation and Enforcement
Brooks Towers - 1020 15th Street
Denver, Colorado 80202

Dear Mr. Klein:

The Forest Service received a copy of U.S. Fuel's Mining and Reclamation Plan
(MRP) for the King Mines complex March 31, 198l. We have not yet received
the draft Technical Analysis (TA). Consequently, our review encompassed only
the 1981 MRP and subsequent revisions through the September 4, 1984, sub-
mittals by OSM.

Our only comment which requires no response is as follows:

Exhibit X~1 and ibit ¥X=2 - The indicated crucial, critical deer winter
range area (c-d-wt) is too large on Gentry Mountain, and does not correlate
with the crucial, critical elk winter range (c-e-wt) in the same area. The
deer area is too large and the elk area is too small.

T
/ ™~

To continue our cooperative efforts to meet your difficult time schedule,

I will comsent for the Forest Service to U.S. Fuel's MRP. Consent is subject
to our receipt and review of the TA, and satisfactory response to our com-
ments on both documents.

Sincerely,

%CW

REED C. CHRISTENSEN
Forest Supervisor

. FS-820C-11b (7/81)
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United States - i - ,:
Department of Forest Mantf;ﬁSdth{&;"'VVf:199 West Price River Dr.
Agriculture Service National Forest Price, Utah 84501

A IR R

Reply to: 2820

WESTER vitig OFLEDREEE February 26, 1987

Richard M. Holbrook

Office of Surface Mining
Reclamation and Enforcement
Brooks Towers

1020 15th Street »
Denver, Colorado 80202

Dear Rick:

Your office sent us a letter, dated January 6, 1987, transmitting a copy of the
Technical Analysis (TA) and Environmental Assessment (EA) for U.S. Fuel
Company“s Hiawatha Mine Complex and requesting Forest Service consent for
approval of the Mine and Reclamation Plan (MRP). This letter was in response to
our last correspondence to OSM regarding approval of the MRP, dated December 4,
1984, when we consented to the MRP sub ject to our receipt and approval of the
Technical Analysis.

a

We have reviewed the TA and EA and have the following comments:

1. Copies of the approved signature title pages for the TA and EA were
not attached. Please send copies of these as soon as possible.

2. We have not received any hydrologic monitoring data from OSM, UDOGM,
or directly from U.S. Fuel Company. The monitoring data and annual
reports must be forwarded to the Forest or sent directly to the Forest
by U.S. Fuel Company. For the past submitted data, annual reports
summarizing the monitoring data will be sufficient for our records.

Some of the information in the TA and EA is outdated, however, this does not
detract from the adequacy of the coverage of the permit area which lies on
National Forest System lands.

The Manti-LaSal National Forest consents to approval of the Mine and Reclamation
Plan contingent upon a response that the materials, as requested in items 1
and 2, will be forwarded to the Forest.

Sincerely,

A

for
REED C. CHRISTENSEN
Forest Supervisor
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STATE OF LTAH

SCOTTM MATHESON | DERARTMENT OF COMMUNITY AND
GOVERNOR | SCONOMIC DEVELCPMENT
D n/1cl f MELVIN T SMITH, DIRECTOR
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Rex L. Wilson

Chief Archeologist

0ffice of Surface Mining
Reclamation and Enforcement
Brooks Towars

1020 - 15th Street

Denver, Colorado 80202

“RE: U. S. Fuel Company's Hiawatha Mines Complex

In Reply Refer To Case No. E409

Dear Mr. Wilson:

The Utah Preservation Office has received for consideration
your letter of June 29, 1984, requesting consultation on the
Hiawatha Mines Complex owned by U.S. Fuel Company.

After review of the material provided, our office would concur

with the eligibility of the three sites mentioned, the Mohrland
town site, (42Em1642), the prehistoric rock shelter (42Em1641),
and the townsite of Hiawatha. Also, after consideration of the
Proposed mitigation plans of the U.S. Fuel Company, our office

would concur with the Office of Surface Mining's determination

of no adverse effect as outlined by 36 CFR 800.

Ihe above is provided on request as information or assistance.
“& make no requlatory requirement, since that responsibility
rests with the federal agency official, as outlined by 36 CFR
800. However, if you have questions or need additional
assistance, please let us know. Contact Jim Dykman at 533-7039.

Sincerely,

R
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United States Department of the Interiorr,

BUREAU OF LAND MANAGEMENT 77/Z%vkq

Moab District 3 N

P. 0. Box 970 “&spp.., w4
Moab, Utah 84532 R

. .LI:E“./?:",’G"3480
U-51923
(U-066)
Memorandum
To: Richard Holbrook, Senior Project Manager MR 5 1Ga7
Office of Surface Mining Reclamation and Enforcement,
Denver ’
From: District Manager, Moab

Subject: Addendum to United States Fuel Company Permit Application -
R2P2 Approval, Federal Lease U-51923

The one volume addendum to United States Fuel Company Permit Application -
Federal Lease U-51923, forwarded to this office by the Utah Division of
011, Gas and Mining and received by the Price River Resource Area on
February 20, 1987, has been reviewed for completeness and adequacy.

. When United States Fuel Company submitted their Permit Application
Package, Federal Lease U-51923 had not yet been issued, even though the
. } 160-acre lease was within the permit boundary. Therefore, the Resource
Recovery and Protection Plan (R2P2) for U-51923 must be submitted and
reviewed before mining may commence on this lease. The R2P2 has been
reviewed and determined to be adequate in that the mineable reserves
shall be recovered to the extent possible.

cc: Price (U-066)

- 3/“  - The R2P2 was svbmitfed and reviewed and BLM 1s
- /‘7 n:ommwdn'néaffmvd Pt-r the -Cwm)l sentemce

of tuis letter (+el. conv. with Brent Nortwup,
BLM , Moslo Distriet, 3/u/87),
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United States : -
Department of Forest Manti-LaSal 599 West.Price River Dr.
Agriculture Service National Forest Price, Ttal 84501

g

Reply to: 2820

Date: March 16, 1987

Richard M. Holbrook

0S5M - Reclamation & Enforcement
Brooks Towers

1020 15th Street

Denver, Colorado 80202

Dear Rick:

We have reviewed MRP Amendment, Request to Mine Federal Coal Lease U-51923,
County, Utah.

The lease lies on private surface within the Forest boundary. Since the lease
area and environmental considerations for mining this lease have already been
covered in the Mine and Reclamation Plan and no additional concerns have been
identified by the Forest, we have no objections or comments for approval of the
amendment.

Please reference our letter to your office, dated February 26, 1987, regarding
consent for approval of the Mine and Reclamation Plan.

Sincerely,

101

for
REED C. CHRISTENSEN
Forest Supervisor
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Permit Number UT-0006, 3/87
Page 1 of 11

UNITED STATES
DEPARTMENT OF THE INTERIOR
OFFICE OF SURFACE MINING RECLAMATION AND ENFORCEMENT

This permit, UT-0006, which is issued concurrently with Utah Permit
ACT/007/011, is issued for the United States of America by the Office of
Surface Mining Reclamation and Enforcement (OSMRE) to

U.S. Fuel Company
Hiawatha, Utah 84527

for the Hiawatha Mines Complex (King 4, 5, and 6). U.S. Fuel Company is the
lessee of Federal coal leases SL-025431, SL-069985, U-058261, U-51923, and

U-026583.

Sec.

Sec.

1

2

STATUTES AND REGULATIONS - This permit is issued pursuant to the
Surface Mining Control and Reclamation Act of 1977, 30 U.S.C. 1201 et
seq., hereafter referred to as SMCRA, and the Federal coal leases
issued pursuant to the Mineral Leasing Act of 1920, as amended, 30
U.5.C. 181 et seq., the Federal Coal Leasing Amendments Act of 1976,
as amended 30 U.S.C. 201 et seq. and in the case of acquired lands,
the Mineral Leasing Act for Acquired Lands of 1947, as amended, 30
U.S5.C. 351 et seq. This permit is also subject to all regulations of
the Secretary of the Interior including, but not limited to, 30 CFR
Chapter VII and 43 CFR Group 3400, and to all regulations of the
Secretary of Energy promulgated pursuant to Section 302 of the
Department of Energy Organization Act of 1977, 42 U.S.C. 7152, which
are now in force or, except as expressly limited herein, hereafter in
force, and all such regulations are made a part hereof.

The permittee is authorized to conduct surface coal mining and
reclamation operations on Federal lands in the permit area within the
State of Utah, Emery and Carbon Counties, and located within:

T. 15 S., R. 7 E., SLM, sec. 13, 24, 25, 36}
T. 15 S., R. 8 E., SLM, sec. 17-21, 26-35;
T. 16 5., R. 8 E., SLM, sec. 3-6, 8, 9;

excluding 55 acres for the town of Hiawatha in:

T. 15 S., R. 8 E., SLM, sec. 27, 34; as shown on attached maps P-1
and P-2; subject to the conditions of Federal coal leases, the
approved mining plan, and all other applicable conditions, laws and
regulations.



Sec.

Sec.

Sec.

Sec.

Sec.

3

4

5

6

7

Permit Number UT-0006, 3/87
Page 2 of 11
L // “1«3(/0//“{, on- %/}trz_ﬁol. }3’ /ffq& P
This permit is=i&EEHedt for a ter ‘ i
the permit is si € permittee, except that this permit will
inate if the permittee has not begun the underground coal mining
and reclamation operations covered herej “from the
~date—of permit issuance.

The permit rights may not be transferred, assigned, or sold without
the approval of the Director, OSMRE. Transfer, assignment, or sale
of permit rights must be done in accordance with 30 CFR 740.13(e)
and UMC 788.18.

The permittee shall allow the authorized representatives of the
Secretary, and the Utah Division of 0il, Gas, and Mining including
but not limited to, inspectors and fee compliance officers, without
advance notice or a search warrant, upon presentation of appropriate
credentials, and without delay to:

a. Have the rights-of-entry provided for in 30 CFR 842.13
and UMC 840.12 and 842.13; and,

b. Be accompanied by private persons for the purpose of
conducting an inspection in accordance with 30 CFR
842.12 and UMC 842.12, when the inspection is in response to an
alleged violation reported by the private person.

The permittee shall conduct surface and underground coal mining
activities and reclamation operations only on those lands
specifically designated as being within the permit area on the maps
submitted in the permit application and approved for the term of the
permit and which are subject to the performance bond.

The permittee shall take all possible steps to minimize any adverse
impact to the environment or public health and safety resulting from
noncompliance with any term or condition of this permit, including,
but not limited to:

a. Any accelerated or additional monitoring necessary to
determine the nature and extent of noncompliance and the
results of the noncompliance;

b. Immediate implementation of measures necessary to comply;
and,
c. Warning, as soon as possible after learning of such

noncompliance, any person whose health and safety is in
imminent danger due to the noncompliance.
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Permit Number UT-0006, 3/87
Page 3 of 11

The permittee shall dispose of solids, sludge, filter backwash, or
pollutants removed in the course of treatment or control of waters
or emissions to the air in the manner required by the approved Utah
State Program and the Federal Lands Program which prevents violation
of any applicable State or Federal law.

The permittee shall conduct its operations:

a. In accordance with the terms of the permit to
prevent significant, imminent environmental
harm to the health and safety of the public; and

b. Utilizing methods specified as conditions of
the permits by OSMRE and the Utah Division of 0il, Gas and
Mining, the approved Utah State Program, and the Federal Lands
Program.

The permittee shall provide the names, addresses, and telephone
numbers of persons responsible for operations under the permit to
whom notices and orders are to be delivered.

Upon expiration, this permit may be renewed for areas within the
boundaries of the existing permit in accordance with SMCRA, the
approved Utah State Program and the Federal Lands Program.

If during the course of mining operations previously unidentified
prehistoric or historic resources are discovered, the permittee
shall ensure that the resources are not disturbed and shall notify
the Utah Division of 0il, Gas and Mining and OSMRE. The permittee
shall take such necessary actions as are required by the Utah
Division of 0il, Gas and Mining, in coordination with OSMRE.

The operator shall pay all reclamation fees required by 30 CFR
Chapter VII, Subchapter R for coal produced under this permit.

APPEALS - The permittee shall have the right to appeal: (a) under 30
CFR 775 from actions or decisions of any official of OSMRE; (b)
under 43 CFR 3000.4 from an action or decision of any official of
the Bureau of Land Management; (c) under 30 CFR 290 from an action,
order, or decision of any official of the Minerals Management
Service; or (d) under applicable regulations from any action or
decision of any other official of the Department of the Interior
arising in connection with this permit.
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Permit Number UT-0006, 3/87
Page 4 of 11

15 SPECIAL CONDITIONS - The permittee shall comply with the terms and

conditions set out in the leases and this permit. In addition, the
permittee shall comply with the conditions appended hereto as
Attachment A. These conditions are also imposed upon the
permittee's agents and employees. The failure or refusal of any of
these persons to comply with these conditions shall be deemed a
failure of the permittee to comply with the terms of this permit and
the lease. 1In accordance with 30 CFR Part 774, these conditions may
be revised or amended, in writing, by the mutual consent of OSMRE
and the permittee at any time to adjust to changed conditions or to
correct an oversight. OSMRE may, by order, require reasonable
revisions of this permit to ensure compliance with SMCRA and the
regulatory program.

OFFICE OF SURFACE MINING RECLAMATION AND ENFORCEMENT

SR Wm%

ief, Federal Programs Division
Western Field Operations

Moeer 20,1987

Date
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Attachment a

Condition No. 1

Prior to the initiation of any ground disturbance activities, the permittee
shall contact OSMRE, Utah DOGM and SHPO concerning the need for a cultural
resources inventory of the impact area. If an inventory is required, the
operator shall ensure that all cultural resources are properly evaluated in
terms of National Register of Historic Places eligibility criteria. Where a
significant site will be affected by mining, the permittee will consult with
OSMRE, Utah DOGM, and the SHPO to develop and implement appropriate impact
mitigation measures according to a mutually agreed upon schedule.

Condition No. 2

Within sixty (60) days of the effective date of this permit, the permittee
must submit a revised surface-water monitoring program to include alkalinity,
dissolved iron, and oil and grease. Streams will be monitored monthly during
the period of April through October in accordance with Utah DOGM's
abbreviated sampling analytical schedule. Measurements of turbidity may be
substituted for the measurement of total suspended solids following the
development of an adequate site-specific relationship between the two
parameters. Twice per year, the full suite of water-quality parameters will
be analyzed using the comprehensive analytical schedule developed by Utah
DOGM.

Condition No. 3

Within sixty (60) days of the effective date of this permit, the permittee
must submit to the RA a revised Plan demonstrating adequate runoff storage
for Slurry Pond 5A. Slurry Pond 5A is not to be used to contain runoff from
the undisturbed areas flowing through culverts Nos. 2 and 12 until a revised
Plan is submitted and approved by the regulatory authority.

Condition No. 4

Within sixty (60) days of the effective date of this permit, the permittee
must submit to the RA a plan for a physical inspection of each seal

impounding the underground reservoir and a contingency plan if inspections
identify a possibility of failure. Starting in September 1987, each curved
bulkhead must be inspected at least annually using the following as a minimum:

1) Photo monitor each curved bulkhead abutment using permanent picture
points and camera mounts.



Permit Number UT-0006, 3/87
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2) Establish a survey net to monitor horizontal and vertical movement
at several selected points in and around each bulkhead. This net
should be to second order survey accuracy.

3) Establish a bulkhead leakage monitoring system that measures the
water flow through each bulkhead and adjacent materials to measure
leakage. This escaping water must be less than 0.25 gallons of
water per bulkhead per 24 hour period. This item must be monitored
monthly.

Condition No. 5

Within sixty (60) days of the effective date of this permit, the permittee
must revise and submit to the RA for approval a revised spring monitoring
schedule and must include in its monitoring program the USFS spring (Water
Right 91-1633).

Condition No. 6

Within sixty (60) days of the effective date of this permit, the permittee
must revise the in-mine ground water monitoring program in consultation with
Utah DOGM. This monitoring program shall be submitted to the regulatory
authority for final approval.

Condition No. 7

Within sixty (60) days of the effective date of this permit, the permittee
must provide results of sampling to a minimum of seven feet and laboratory
analyses of soil from the equipment storage yard confirming that the
projected quantity and quality of soil are accurate.

Condition No. 8

Within ninety (90) days of the effective date of this permit, the permittee
must provide the results of sampling and laboratory analysis of the soils in
the nonrefuse portion of the preparation plant area to insure that a minimum
of 18 inches of suitable subsoil material is available for redistribution
after backfilling and grading.

Condition No. 9

Within sixty (60) days of the effective date of this permit, the permittee
must provide the location (exhibit) and proposed protective measures to be
used for any and all substitute topsoil stockpiles in the nonrefuse portion
of the preparation plant area.
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Condition No. 10

The permittee must, by July 1, 1986, submit the necessary data collected
during 1985, that reevaluates the cover value for all vegetation reference
areas. Discussions evaluating the new data and how it relates to the
vegetation type must also be provided.

Condition No. 11

As a condition of the U. S. Fish and Wildlife Service's Windy Gap analysis
for impacts to threatened and endangered species, the permittee must
implement within thirty (30) days of the effective date of this permit the
mitigation measures identified in the USFWS letter dated August 13, 1984, and
submit proof of such compliance to the regulatory authority.

Condition No. 12

Prior to initiating soil salvage activities in Area D borrow area or
developing the existing access road through the adjacent riparian zone, the
permittee shall consult with the regulatory authority to determine whether
any design changes are required due to changes in the condition of the stream
crossing. At such time, at a minimum, the disturbance to established
riparian vegetation, topsoil salvage, the need for temporary culverts, and
spillage into the perennial stream shall be considered.

Condition No. 13

The permittee shall comply with all terms of the Reclamation Fee Installment
Agreement entered into on November 11, 1985, by and between U.S. Fuel Company
and OSMRE, U.S. Department of the Interior. OSMRE may immediately suspend or
revoke the permittee's permit or right to mine if the U.S. Fuel Company fails
to comply with any of the terms of the agreement.

Condition No. 14

The applicant shall commit, within 30 days of permit approval, to restoring
areas impacted by subsidence-caused surface cracks or other subsidence
features such as escarpments (not to include naturally occurring escarpments
which are not a result of mining) which are of a size or nature that could,
in the Division's determination, either injure or kill grazing livestock or
wildlife. Restoration shall include recontouring of the affected land
surface including measures to prevent rilling, and revegetation in accordance
with the approved permanent revegetation plan in the MPR. Restoration shall
be undertaken after annual subsidence survey data indicate that the surfaced
has stabilized, but in all cases restoration and revegetation shall be
completed prior to bond release.
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Condition No. 15

The applicant shall commit, within 30 days of permit approval, to compensate
surface owners (except for land owned by the applicant) for lands which
cannot be safely grazed due to hazards caused by surface effects of
subsidence, with land (in close proximity) of comparable size and grazing
capacity to be used for grazing until restoration of the damaged land is
achieved.

Condition No. 16

The applicant shall commit, within 30 days of permit approval, to compensate,
at a fair market value, owners of livestock which are injured or killed as a
direct result of surface hazards caused by subsidence.

Condition No. 17

The permittee shall replace any water demonstrated to have been lost or
adversely affected by mining operations with water from an alternate source
in sufficient quantity and quality to maintain the current and postmining
land use. The permittee will advise the regulatory authority of the loss or
adverse occurrence within two working days of becoming aware that it has
occurred, and within 14 days of notification shall submit to the regulatory
authority for approval a plan to replace the affected water. Upon acceptance
of the plan by the regulatory authority, the plan shall be implemented in the
time-frame dictated by the regulatory authority's approval notification.

Condition No. 18

Existing raptor nests adversely affected by mine related subsidence shall be
replaced or otherwise mitigated by the permittee in consultation with the
U.S. Fish and Wildlife Service and the Utah Division of Wildlife Resources
according to the requirements of UMC 784.21 and UMC 817.97. Notification of
the loss to the above-named agencies and the regulatory authority shall take
place within two working days of the permittee becoming aware that the loss
has occurred.
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Condition No. 19

At least 60 days prior to beginning second seam mining inside a perennial
stream buffer zone as defined by a 20 degree angle of draw from vertical,
measured from the limit of mining in the lowest seam to the center of the
stream channel, the permittee shall present a detailed evaluation of the
anticipated effects of multiple seam mining on perennial streams to the
regulatory authority for review and approval as required by UMC 817.126(a).
This evaluation must be based upon subsidence monitoring information
collected on multiple seam mining in areas with similar overburden depth and
surface topography.
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UNITED STATES FUEL COMPANY

P.O.Box A

(801) 637-2252 Hiawatha, Utah 84527

TELEX: 453-123

March 30, 1989

Mr. Lowell Braxton, Administrator

Division of 0il, Gas and Mining e
3 Triad Center, Suite 350 oL, GAS 2
Salt Lake City, Utah 84180-1203 & MINING

Dear Lowell:

Please find enclosed U.S. Fuel's annual report and attachments.
A1l required reports are being submitted with the exception of the
subsidence report. U.S. Fuel has contacted the contractor but they are
unable to meet the deadline. This information will be submitted as soon
as received.

Sincerely,

NN

Jean Semborski
Environmental Coordinator

JS:1j

Enclosure:

&z
”"(\'\.‘\‘N'~ 3

KING oAl




COAL MINING AND RECLAMATION OPERATIONS FOR 1988
(Authority UMC 784)

(Must be submitted to the Division by March 31, 1989)

State of Utah
Department of Natural Resources
Division of 0il, Gas and Mining

3 Triad Centter, Suite 350
355 West North Temple
Salt Lake City, Utah 84180-1203

(801) 538-5340

Operator: United States Fuel Company

Mine Name: King Mines
P.0. Box A Hiawatha, Utah 84527

Mailing Address:

Company Representative: Jean Semborski

Permit Number: ACT 007/011

March 13, 1987

Date of Most Recent Permanent Program Permit:

Quantity of Coal Mined (tonnage) 1988: 617,596

Attach Updated Mine Sequence Map.

All monitoring activities during the report period must be
submitted with this report (including, but not limited to):

A. Summarized Water Monitoring Data - Quarterly Reports Enclosed
B. _ Precipitation or Other Climatological Data- None
C. Subsidence Monitoring Report - Not recieved yet
D Vegetat1on Data (test plots) or Revegetation Success
Monitoring (includes interim and final) - Final reports enclosed
(8 copies)
E. Permit Stipulation Status - Received Division approval

on all responses to the
Permit conditions on
) 1/21/88
231517 F. Annual Slurry Impoundment & Refuse Pile Report
T



WATER MONITORING REPORT
SECOND QUARTER - 1988

UNITED STATES FUEL COMPANY
HIAWATHA , UTAH 84527



STREAM MONITORING REPORT

EFFLUENT CHARACTERISTICS sT- | sT- 2.

ARl | MAY vale | APRIL. | MAY | \NIWVE
Flow Rate G.P.M. 74, 377 /03 TA.
Air Temperature °p Sé 63
Water Temperature °Fp A/ 5L,
Acidity mg/l _CaCOs
Alkalinity, Total mg/l CaCO, 208 25 7 219 1 9%
Alkalinity, Bicarbonate " R08 &7 Z19 124
Alkalinity, Carbonate " O 0 O [
Chloride mg/1l CaCO3 5 [Z 3 5
Conductivity uhmos/cm 600 /069 449 oA}
Fluoride mg/1
Kjeldahl N mg/1

Nitrogen, Nitrate mg/l

Nitrogen, Nitrite mg/l
Oil & Grease mg/l <] l <] /
PpH units 8.0 8: 2 55 A5

Phosphorus, Total mg/1

Radioactivity: Gross Alpha

Gross Beta

Solids, Total Dissolved mg/1 45D | B76 280 | 244
Solids, Total Suspended mg/l AN (o bl <2
Sulfate mg/1 167 379 39 21
Arsenic mg/1
Cadnium mq/]
Calcium ma/1 79 ) | 65 | 50
Iron ng/1
Magnesium mg/1 52 2% 28 23
Manganese mg/1
Potassium mg/1 3 (0 / |
Selenium mg/1
Silica mg/1
Sodium mg/1 < 9 4 3

3 Zinc mg/1
Iron (Diss.) mq/1 04 .04 . ol{ <. 0%

| Total Organic Carbon _ mg/l




STREAM MONITORING REPORT

Y
EFFLUENT CHARACTERISTICS sT- 24 st- 23 _
ALei. | May NIvE | APRIL | MARY ﬁa&%
Flow Rate G.P.M. LA 39 | R92 | 7. A4. s/ | 389
Air Temperature °F 57 70 YA 63
Water Temperature °p 43 Y, 52 stV
Acidity mg/l CaCO-
Alkalinity, Total mg/l CaCOq 20k A0b 35 19
Alkalinity, Bicarbonate " R0l | 206 235 196
Alkalinity, Carbonate ” O 0 @) (&
Chloride mg/1l CaCO3 3 5 v L/ .
Conductivity uhmos/cm Y64 //7/ 484 529
Fluoride mg/1
Kjeldahl N mg/1
Nitrogen, Nitrate mg/1
Nitrogen, Nitrite mg/l
0il & Grease ma/1 <] / <] <]
pH units 8 5 9' /7/ 8 ﬁ/ 8. 7
Phosphorus, Total mg/l
Radioactivity: Gross Alpha
Gross Beta
Solids, Total Dissolved mg/1 288 278 332 3/8
Solids, Total Suspended mg/1 S0 2 90 lo
Sulfate mg/1 35 23 Sk Sl
Arsenic mg/1
Cadmium mg/]
Calcium mg/1 03 ) : 7% 47
Iron mg/1
Magnesium mg/1 28 25 17 35
Manganese mg/1
Potassium mg/1 | / 2 2
Selenium mg/1
Silica mg/1
Sodium mg/1 3 3 4 4
Zinc mg/1
Iron (Diss.) mg/1 ’ Oq ‘{' 02/ - OL{ O
Total Organic Carbon  mg/l




STREAM MONITORING REPORT

EFFLUENT CHARACTERISTICS sT- 3 sT- 34
AFPRIC. | MAY | ~IWE | 4Pri. \ MaY INvwE
Flow Rate G.P.M. 7.1 5.2 2/ DRY DRY DRY
Air Temperature ° LR S6 70
Water Temperature °p 43 Sé Sh
Acidity __mg/l CaCOq
Alkalinity, Total mg/l CaCO4 3/7 288 310
Alkalinity, Bicarbonate " 317 288 310
Alkalinity, Carbonate " O o g
Chloride mg/l CaCo3 | 338 450 Y6
Conductivity uhmos/cm /G600 | 2460 | RS 70
Fluoride mg/1
Kjeldahl N mg/1
Nitrogen, Nitrate mg/1
Nitr Ni 1
0il & Grease mg/l </ <] /
pH units BlY | 8.1 8.2
Phosphorus, Total mg/l
Radioactivity: Gross Alpha
Gross Beta
Solids, Total Dissolved mg/l | /42 | /90D | 2012
Solids, Total Suspended mg/1 238 &4 40
Sulfate mg/1 RO | 570 568
Arsenic mg/1
Cadmium _mg/)
Calcium mq/1 /"/3 170 177 s
Iron mg/1
Magnesium mg/1 A9 [T /18R
Manganese mg/1
Potassium mg/1 3 9 2
Selenium mg/1
Silica mg/1
Sodium mg/1 /43 /79 /82
" Zinc mg/1
Iron (Diss.) mq/1 <.0OX <. 02 2 07
Total Orxrganic Carbon  mg/l




STREAM MONITORING REPORT

EFFLUENT CHARACTERISTICS ST- ST- 4/
Arei { MAY. INWNE | APe/L | May | lodE
Flow Rate G.P.M. DPRY | pryY | DrY
Air Temperature ° ,
Water Temperature °F
Acidity mg/l CaCOs
Alkalinity, Total mg/l cacoy | R77 | 292 278
Alkalinity, Bicarbonate " 277 RIZ. 212
Alkalinity, Carbonate " [P O [
Chloride mg/l CaCo3 | 4LGOD E50 [R1O
Conductivity uhmos/cm 2so0 | 2990 3530
Fluoride mg/1
Kjeldahl N mg/1
Nitrogen, Nitrate mg/l
Nitrogen, Nitrite mg/l
0il & Grease mg/1 </ </ /
pH units Bo5 8.0 8.1
Phosphorus, Total mg/l
Radioactivity: Gross Alpha
Gross Beta
Solids, Total Dissolved mg/l | /734 | 2222 | 258¢
Solids, Total Suspended mg/1 /& (o 8
Sulfate mg/1 235 319 307
Arsenic mg/1
Cadmium ma/l
Calcium ng/1 /39 250 R2Y ]
Iron ng/1
Magnesium mg/1 9 7 138 )25
Manganese mg/1
Potassium mg/1 7 8 8
Selenium mg/1
Silica mg/1l
Sodium mg/1 300 | 355 | 384
Zinc mg/1
Iron (Diss.) mg/1 <02 | .18 | .JD

mg/l

Total Organic Carbon




STREAM MONITORING REPORT

EFFLUENT CHARACTERISTICS ST- YA sT- 48
AR | MAY  |NWE MAY  INLNE
Flow Rate G.P.M. DORY DRY
Air Temperature OF
Water Temperature OF
Acidity mg/l CaCOq
Alkalinity, Total mg/l CaCO- 252 <39 5//7
Alkalinity, Bicarbonate " L52 239 347
Alkalinity, Carbonate " o o Q
Chloride mg/1 CaCO3 4 S O
Conductivity uhmos/cm 595 637 1100
Fluoride mg/1
Kjeldahl N mg/1
Nitrogen, Nitrate mg/1l
Nitrogen, Nitrite mg/l
Oil & Grease mg/l <l / /
pH units 8.5 E.( 7.7
Phosphorus, Total mg/1
Radioactivity: Gross Alpha
Gross Beta
Solids, Total Dissolved mg/1l 434 370 810
Solids, Total Suspended mg/1 l G /4
Sulfate mg/1 /O g8 /177
Arsenic mg/1
Cadmium mg/1
Calcium mq/1 72 &4 s /01/
Iron mg/1
Magnesium mg/1 83 45 7(0
Manganese mg/1
Potassium mg/1 2 ya 4
Seleniun mg/1
Silica mg/1
Sodium mg/1 A { 23
~ Zinc mg/1
Iron (Diss.) ng/l <.02 402’ <. 0
Total Organic Carbon _ mg/l




STREAM MONITORING REPORT

—f SEE_AUACHED ANALESES

HEETS
EFFLUENT CHARACTERISTICS ST- :;’ ST~ ‘;
AR MY Nl ¥ AR | gy

Flow Rate G.P.M. ] 0 /035 4p4/ »/ i/éﬁ7 269 73 (01/
Air Temperature °p GG &0 Q(Q;[ A7 o0 Lo
Water Temperature °p 53 A S8 J 4G Y;) O /
Acidity mg/l CaCOs
Alkalinity, Total mg/1 Cacoy | 2G| | 24D | 239 | 2RO | Zp4 175
Alkalinity, Bicarbonate " o’y K40 239 | 2RO | 204 /78
Alkalinity, Carbonate " O O o Q 0 0
Chloride mg/l CacO03 | S/ 25 44 7 5 /2
Conductivity uhmos/cm SO 704 |/ 09) /Y 523 507
Fluoride mg/1
Kjeldahl N ng/1
Nitrogen, Nitrate mg/1
Nitrogen, Nitrite mg/1
0il & Grease mg/l / <1 <] / </ <l
PH units 522/9 8.4 8.3 .37 B.4 g4
Phosphorus, Total mg/1

| __Radioactivity: Gross Alpha

Gross Beta

Solids, Total Dissolved mg/l | £2(, S4L] B30 | 55( Y5 S+
Solids, Total Suspended mg/1 46 /08 730) /32 58 /40
Sulfate mg/1 370 198 92 | 239 il 214
Arsenic mg/1
Cadmium mg/1
Calcium mg/1 95 91 78 10 ] 74 el
Iron mg/1
Magnesium mg/1 /09 G| 95 (08 48 SY)
Manganese mg/1
Potassium mg/1 5 3 5 4 3 3
Seleniun mg/1
Silica mg/1
Sodiun mg/1 26 | o 2k /0 7 8

- Zinc mg/1l
Iron (Diss,) mg/1 <.0Z .07 ‘_QS <.02 08 - 24
Total Organic Carbon _mg/l




STREAM MONITORING REPORT

EFFLUENT CHARACTERISTICS ST- 44 sT- 7
AU papy Luwe | Azere L smpy  \iwneE

Flow Rate G.P.M. — LeY9B| —
Air Temperature ° 58
Water Temperature OF Y0
Acidity mg/l CaC04
Alkalinity, Total mg/l Caco, | 224 | 233 | 224 Lo2
Alkalinity, Bicarbonate " 24 233 224 ZOZ
Alkalinity, Carbonate " O 2 o 9
Chloride mg/1 CaCO3 4 3 5 £
Conductivity uhmos/cm 623 YR0 5 73 O
Fluoride mg/1
Kjeldahl N mg/1
Nitrogen, Nitrate mg/1
Nitrogen, Nitrite mg/l
Oil & Grease mg/1 </ | / </
pH units Gy | 85 E.-l 8.5
Phosphorus, Total mg/1
Radioactivity: Gross Alpha

Gross Beta
Solids, Total Dissolved mg/l | 377, 338 3pR 254
Solids, Total Suspended mg/1 /I 22 4 3L
Sulfate mg/1 /07 ye 76 10
Arsenic mg/1 ’
Cadmium mg/1
Calcium mq/1 59 A bl 3 &8
Iron ng/1l
Magnesium mg/1 A9 39 A3 2/
Manganese mg/1l
Potassium mg/1 2 / A /
Selenium mg/1
Silica mg/1
Sodium mg/1 A 5 6 3
Zinc mg/1
Iron (Diss.) mg/1 £L.0% 03 O . O
Total Organic Carbon mg/l




I ACZ Inc Laboratory D

! 07-21/88

LABSAM Data Management System |

Water Analysis Report

Client
Address

Attn.

P.0. No.:

! United States Fuel Company

P.0. Box A
Hiawatha, Utah 84527

Ms. Jean Semborski
H-17880

Sample ID: ST2B-71
Sample Date Time: 0623,88 11:00

Lab No. : 88
Date Received: 07/01/8

Parameters

Alkalinity as CaCO3 196.
Bicarbonate as CaC03 196
Boron, dissolved .02
Calcium, dissolved 47.
Carbonate as CaCO3 0
Chloride 4.
Conductivity @ 25C 453,
Fluoride .1
Hardness as CaC03 261.
Hydroxide as CaCO03 0
Magnesium, dissolved 35.
Nitrogen, ammonia .04
Nitrate as N, dissolved -.02
NitratesNitrite as N -.02
Nitrite as N, dissolved -.01
0il and Grease -1.
Phosphorus, ortho total .02
Potassium, dissolved 2.
SAR in water .11
Sodium, dissolved 4.
Sulfate 51.
Sulfide as S #
Cations (sum) 5.45
Anions (sum) 5.10
Cation-Anion Balance 3.32
Solids, total dissolved 318.
Solids, total suspended 16.
Solids, total volatile 4.
Aluminum, dissclved -.0%
Arsenic, dissolved -.001
Barium, dissolved .02
Cadmium, dissolved -.005%
Chromium, dissolved -.01
Copper, dissolved .01
Iron, dissolved .02
Iron, total .12
Lead, dissolved -.02
Manganese, dissolved -.01
Mercury, dissolved -.0001
Molybdenum, dissslved -.05
Nickel, dissolved .02
Selenium, dissolved -.001
Zinc, dissolved .01

Remarks:

Note: Negative sign "-" denotes that the value is less than

Ralph U. Poulsen, Laboratory Director

/éﬁl 4 /g«/;w/ﬂ/ :

14:42

1 L & B R 2 B 3 R J

~-Wl 03899

mg/1
mg/ 1
mg/ 1
mg/ 1
mg/ 1
mg-1
umhos/cm
mg-1
mg/ 1
mg- 1
mg/1
mg/1
mg/1
mg/ 1
mg/1
mg-1
mg~/ 1
mg/1

mg~/ 1
mg~ 1
mg/1
meq/ |
meq-/1
%
mg~ 1
mg- 1
mg/1
mg-/ 1
mg/1
mg-1
mg/ 1
mg/ 1
mg/1
mg/ 1
mg/1
mg/ 1
mg~ 1
mg/1
mg/ 1
mg/1
mg/ 1
mg/ 1

H(ll

w |
H o

8



I ACZ Inc Laboratory D LABSAM Data Management System |

I 07,2188 Water Analysis Report 14:42 |
N N s AR ssENsEmcszsmacmznssxassss=== Page l] =e=menwas
Client : United States Fuel Company
Address : P.0. Box A

Hiawatha, Utah 84527
Attn. : Ms. Jean Semborski
P.0. No.: H-17880
Sample ID: ST5-88 Lab No. : 88-WI~/03900
Sample Date Time: 062388 10:30 Date Received: 07,0188

Parameters

Alkalinity as CaCO3 239. mg~ 1
Bicarbonate as CaC03 239 mg/ 1
Boron, dissolwved .08 mg/ 1
Calcium, dissolved 78. mg/ 1
Carbonate as CaCO03 0 mg~ 1
Chloride 44, mg~ |
Conductivity @ 25C 999. umhos/cm
Fluoride .2 mg~1
Hardness as CaC03 585. mg/ 1
Hydroxide as CaCD3 0 mg/ 1
Magnesium, dissolved 95. mg/ 1
Nitrogen, ammonia .03 mg-1
Nitrate as N, dissolved .11 mg/ 1
NitratesNitrite as N .11 mg~/1
Nitrite as N, dissolved -.01 mg~1
0il and Grease -1. mg/ 1
Phosphorus, ortho total .02 mg~ 1
Potassium, dissolved 5. mg~/ 1
SAR in water .47
Sodium, dissolved 26. mg/1
Sulfate 292. mg- 1
Sulfide as S $ mg-/1
Cations (sum) 12.%6 meq/ 1
Anions (sum) 12.14 meq/1
Cation-Anion Balance 3.27 %
Solids, total dissolwved 836. mg -1
Solids, total suspended 60. mg/ 1
Solids, total volatile 16. mg-/1
Aluminum, dissolved -.05 mg/1
Arsenic, dissolved -.001 mg/ 1
Barium, dissolved .08 mg~ 1
Cadmium, dissoclved -.005 mg/1
Chromium, dissoclved -.01 mg/ 1
Copper, dissolved .02 mg -1
Iron, dissolved .05 mg/ 1
Iron, total .93 mg-1
Lead, dissolved -.02 mg/1
Manganese, dissolved -.01 mg/ 1
Mercury, dissclved -.0001 mg- 1
Molybdenum, dissolved -.0% mg/1
Nickel, dissolved -.02 mg/ 1
Selenium, dissolved -.001 mg/1
Zinc, dissolved -.01 mg/1

Remarks:

Note: Negative sign "-" denotes that the value is less than "<"

Ralph V. Poulsen, Laboratory Director

oo V] Bdyon /5



I ACZ Inc Laboratory D

I 0”2/21/88

Client : United States Fuel Company
Address P.0. Box A
Hiawatha, Utah 84527
At tn. Ms. Jean Semborski
P.0. No.: H-17880

Sample ID: ST¢-91
Sample Date Time: 06-23,88 09:45

Remarks:

Ralph V. Poulsen, Laboratory Director

Parameters

Alkalinity as CaC03
Bicarbonate as CaC03
Boron, dissolved
Calcium, dissolved
Carbonate as CaCO0O3
Chloride

Conductivity @ 25C
Fluoride

Hardness as CaC03
Hydroxide as CaC03
Magnesium, dissoclved
Nitrogen, ammonia
Nitrate as N, dissolued
NitratesNitrite as N
Nitrite as N, dissolued
Cil and Grease
Phosphorus, ortho total
Potassium, dissolved
SAR in water

Sodium, dissoclved
Sulfate

Sulfide as S

Cations (sum)

Anions (sum)
Cation-Anion Balance
Solids, total dissolved
Solids, total suspended
Solids, total volatile
Aluminum, dissolved
Arsenic, dissolved
Barium, dissolved
Cadmium, dissolved
Chromium, dissolved
Copper, dissolved

Iron, dissolved

Iron, total

Lead, dissolved
Manganese, dissolved
Mercury, dissolued
Molybdenum, dissolved
Nickel, dissolved
Selenium, dissolved
Zinc, dissolved

LABSAM Data Management System |
Water Analysis Report

14:42 |

Lab No. : 88-WI1.-02898
Date Received: 070188

1-°8. mg~/ 1
178 mg~ 1
.07 mg- 1
61. mg-1
0 mg-1
6. mg/ 1
686. umhos/cm
.1 mg/ 1
394, mg/1
] mg/ 1
59. mg/ 1
.07 mg/1
-.02 mg/1
~-.02 mg/ 1
-.01 mg/ 1
-1. mg/1
.02 mg/1
3. mg 1
.18
8. mg-1
214. mg/1
# mg~/ 1
8.32 meq”/1
8.22 meq/l
.60 %
544, mg/ 1
140. mg/1
24, mg/1
.12 mg- 1
-.001 mg/ 1
.06 mg~ 1
-.00% mg/1
-.01 mg/ 1
-.01 mg-1
.24 mg~ 1
1.01 mg/ 1
-.02 mg- 1
.02 mg- 1
-.0001 mg~ 1
--.0% mg-1
-.02 mg- 1
-.001 mg~/ 1
.02 mg/ 1

No H2S Data-No Tan Bottle Received/Filtered GREEN 3898-900
Note: Negative sign "-" denotes that the value is less than "<"

folih V. B /5

/7




STREAM MONITORING REPORT

K EE ATACHED LAAR SKHEET

ST- | ST- 2.
EFFLUENT CHARACTERISTICS Iy TAve [=errg) Ty | Ave [Scrm
|__Flow Rate 6.PM. | 72 |72 Y2 20
Air Temperature °F 58 65 25 @-174
Water Temperature °F S9 56 54 J 47
Alkalinity,total mg/1 CaCOy | 2946 | 30C {302 | /9 |2oR | 218
Alkalinity, bicarbonate . 29 300 | 302 | /9% | 2oz | 218
Alkalinity, carbonate " 19, 0 2 2 % o
Boron, dissolved ma/1 <.0l
Calcium, dissolved  mg/] /33 /23 RO | Y | 56 58
Chloride mg/1 /3 /3 /3 Z < o
Conductivity mg/1 /95 | zss | /299 | o7 445 | 473
Fluoride mg/1 2
Magnesium, dissolved mg/1 /19 /05 R7 | 27 %, 32.
Nitrogen, ammonia mg/1 <.02.
Nitrogen, nitrate mg/1 <.02.
Nitrogen, nitrite mg/1 <.0{
Nitrogen, nitrate nitrite mg/1 <.02.
0il1 and Grease mg/1 </ < | < £/ </ <|
P "t 190 | 83 |82 | B2 |87 |8Y ]
Phosphorus, total mg/1 <.0]
Potassium, dissolved mg/1 5 O 7 / / /
Sodium, dissolved mg/1 /O Y2, I 3 A 3
Sulfate mg/1 S04 | 802 | AH90 | 3 33 97
Solids, total dissolved mg/] o492 | 1ops 39 | 24( 25 | 284
Solids, total suspended mg/1} 24 /8 Rlp (o <2 2
Solids, total volatile  mg/l
Aluminum, dissolved mg/] <. 05
Arsenic, dissolved mg/1 .00/(
Barium, dissolved mg/] 04
Cadmium, dissolved  mg/] <.005
Chromium, dissolved mg/] <.0l
Copper, dissolved mg/1 <.0!
Iron, dissolved mg/1 .08 Ol J4 | <.02 <02 | .03
Lead, - . ToTAL mg/1 <.0
Manganese, 7o74c.. - mg/1 <. 0l
Mercury, dissolved ma/l <0001
Selenium, dissolved mg/1 <.00]




I ACZ Inc Laboratory D LABSAM Data Management System |
| 101488 Water Analysis Report 11:16 |

Client : United States Fuel Company
Address : P.0. Box A

Hiawatha, Utah 84527
Attn. : Ms. Jean Semborski
P.0. No.: H-17280

Sample ID: ST1-75 \ Lab No. : 88-W1-0%2409
Sample Date Time: 09,2088 15:35 Date Received: 09,2688

Parameters

Acidity as CaCO3 0 mg/ 1
Alkalinity as CaCO03 302. mg~ 1
Bicarbonate as CaC03 302 mg./1
Boron, dissolved .11 mg~/ |
Calcium, dissolved 120. mg1
Carbonate as CaCO03 0 mg/ 1
Chloride 13. mg/ 1
Fluoride .3 mg~ 1
Hardness as CaC03 821. mg/1
Magnesium, dissolved 127. mg-1
Nitrogen, ammonia .02 mg~ 1
Nitrate as N, dissolved .23 mg/1
Nitrate-Nitrite as N .23 mg~ 1
Nitrite as N, dissoclved -.02 mg-~ 1
01l and Grease -1. mg. 1
Hydroxide as CaC03 0 mg1
Phosphorus, total -.01 mg/ 1
Potassium, dissolved 7. mg~ 1
SAR in water .18

Sodium, dissolved 12. mg/l
Sulfate 490. mg- 1
Sulfide as S .10 mg /|
Cations (sum) 17.12 meqg/ 1
Anions (sum) 16.722 meq~ 1
Cation-Anion Balance 1.18 %
Solids, total dissolved 996. mg |
Solids, total suspended 26. mg/1
Solids, settleable -.1 mislshr
Aluminum, total .36 mg-1
Arsenic, total -.001 mg/ 1
Barium, total -.01 mg-1
Cadmium, total -.006% mg~ 1
Chromium, total -.01 mg/ 1
Copper, total -.01 mg 1
Iron, dissolved .14 mg/ 1
Iron, total .63 mg/ 1
Lead, total -.02 mg/ 1
Manganese, total .04 mg- 1
Mercury, total - .00046 mg- 1
Molybdenum, total -.0% mg/1
Nickel, total -.02 mg~ 1
Selenium, total . 002 mg- 1
Zinc, total ~.01 mg~ 1

Remarks: Lab Filtering Required on "GREEN" Bottles #5409-13

Ij(te: Nygpl e sig:/ "-" denotes that the value is less than "<
% 4 ou/‘im,/s‘- :
a¥ph U.

Poulsen, Laboratory Director

¥




b RZ2Z Ine Laboratery, O Liacorll Data {lanagement Sy
I 09-20-28 Water Analysis Report 1

Client : United States Fuel Company
Addres= : P.1J. Box A

Hiawatha, Utah 24527
Attn, : Ms., Jear Semborska
F.O. MNo.: H-1733u
Sample [0 S5T2-49 Lab No. 38-Wi-u
Sample Uate T

Ul

Parameters

Acidity as Cali3 ] mg.- 1
Flkalinity as CalCg3 213. i1 Eg
Bicarbonate as Cal03 213 mg. 1
Boron, dissolwved -.01 mgq- 1
Calcium, dissolwved 3. mqg.” 1
Carbonate az CasCUOZ ¢ mg -1
Chloride 2. mg.~ 1
Fluoride 2 mg. 1
Hardness as Cal03 276. mg.~ 1
Magnezi1um, dissolwved 32 mg. 1
Mitrogen, ammonia ~-.82 mg- 1
MNitrate az M, dissolwed ~-.02 mg- 1
Mitrate NMitrite as M -.02 mg.- 1
Mitrite as M, diszolved -.01 mg -1
01l and Greasze -1. mg 1
Hydroxide az CaC03 0 mg |
Prtosphorus, total -.01 mg- 1
Potassium, dizzoclwed 1 mg- |
SAR 1n water .08
Sodium, di1zscolved . mg -1
Sulfate 47, mg. 1
Sulfide as S .81 mg- 1
Cations {(sum) S.53 meq- 1
Arilons (=zum) .40 meq- |
Cation-Ani1on Balance 2.53 %
Solids, total dissolved 284, mg |
Solids, total suzpended 2. mq- 1
Solids. zettleable -.1 mlsl-hr
AFluminum, total -. 05 mqg- 1
FHrsenic, total .001 mg 1
Barium, tctal Da mg~ |
Cadmium, totai -.00% mg -1
Chromium, total -. 01 mQ- 1
Copper, total -.01 g |
Iron, dizsolved L83 mg- |
Iron, total L3 mg- 1
Lead, total -, 02 mg- 1
Marnganese, total -. 81 g1
Mercury, total -.0u0l mg. 1
flolvbdenum, total -. 15 mg- 1
Mickel, total -. 62 mg~ 1
Selernium, total -.001 mg- 1
Zinc, total -.01 mg. 1
Remarks:

Mote: MNeggpiye s1gn “-" denotes that the walues 13 less than "<V
yf %ﬂﬂ//sui
Cadph . oulsen, Laboratory Director

<4 H
me: U2 20728 1X:1% ate Received: 0921002



STREAM MONITORING REPORT

K SEE ATACHED LAZ SHEET
ST- 24 ST- 2R

EFFLUENT CHARACTERISTICS TR TR KT NI VG | <cPT:

| Flow Rate gpM. |04 |7y |18 | 48 | 133 | 89
Air Temperature °F O | 84 &0 S8 b 52
Water Temperature °F sSS |Ls5/ 47 25 CYi 49
Alkalinity,total mg/) CaC03y | 2/4 | ZRY | RRG | 245" | R4S | 27
Alkalinity, bicarbonate . 274 | 224 | 226 | 245 | 245 | 272
_Alkalinity, carbonate " 2 0 0 o o o
Boron, dissolved mg/1
Calcium, dissolved  mg/1 49 e &0 S¢ Lo 75
Chloride mg/1 2 3 3 Y, & 8
Conductivity mg/ 1 420 | 500 | 515 1564 | 708 | 777
Fluoride mg/1
Magnesium, dissolved mg/1 30 3/ 34 y7e 4 &l
Nitrogen, ammonia mg/]
Nitrogen, nitrate mg/1
Nitrogen, nitrite mg/1
Nitrogen, nitrate nitrite mg/]
0il and Grease mg/1 < </ </ </ </ <
PH mits | 9 lps |82 | &) |85 |83
Phosphorus, total mg/1
Potassium, dissolved mg/} / / / 2 2. 3
Sodium, dissolved mg/1 7 5 3 5 6o B
Sulfate w1 |35 |33 |45 |58 |80 |/e5
Solids, total dissolved mg/] 274 | 278 294 | 372 | 384 | 526
Solids, total suspended mg/l} /2 <A 2L (b 2 wd
Solids, total volatile mg/1
Aluminum, dissolved mg/]
Arsenic, dissolved mg/1
Barium, dissolved mg/!
Cadmium, dissolved mg/1
Chromium, dissolved mg/1
Copper, dissolved mg/1
Iron, dissolved mg/1 L O <.0L 1| <02 | .03 R | .OZ |
Lead, dissolved mg/1
Manganese, dissolved mg/1
Mercury, dissolved ma/1
Selenium, dissolved mg/)




b ALZ tnc Laboratory D LABSHll Lata Management >ystam |

109 29 33 Water #naiysis Report le:t 20 0

T@=====zr=srss==r=s-==r=sscss=======sxzss==s=z==z===== [Page 1 =========

Client ! United States Fuel Company i

Ffddress ¢ P.0. Box A

Hiawatha, Utah 84627

FHtEn : M=z, Jean Semborski

F.3. No.: H-17881D

Sample [D: 5T2R-43 Lab Mo. ¢ 33-Wl-0%274

Sample Date Time: 1022033 1%:00 Date Received: 0721753

Parameters

Acaidity as CaCiD3 0 mg - |
Alkalinity as CalCO> 226. mg- 1
Bicarbonate as CaldZf 226 mg- 1
Eoron, dizsolued -.01 mg- 1
Calcium, dissolved o, mg< 1
Carbonate as LCaC03 1} mgsl
Chloride 3, mg .~ 1
Fluoride .2 mg- 1
Hardrness as CaCD3 289, mg-"1
Magnesi1um, dissolved 34, g~ 1
Mitrogen, ammocni1a -. 02 mg- 1
Mitrate asz N, dissoclwed -.0z2 mg- 1
Mitrate-thitrite as N -.02 mg- |
Mitrite az N, diszolved -.01 mg -1
D11 and Grease -1. mg-” 1
Huydroxi1de as CalC03 1 mg- |
Phosphorus, total -. 01 mg- 1
Fotazsium, dizzolwed 1. mg- |
SAR 1n water .03
Sodium, diszolwed 3. mg -l
Sulfate 4% . mg- 1
Sulfide a3z S .01 mgq 1
Cati1onz (suml .99 meaq- 1
Ani1ons (sum?l 5.%% meq- 1
Cation-Anion Balance 3.48 %
Solids, total diszolved 294, mq,1
Solids, total suspended 2. mg- i
Solids, secttleable -.1 mlsl he
Aluminum, total -. 05 mg- 1
Arsenic, total .00 mg- 1
Barium, total . 0% mg- 1
Cadmium, total -.005% mg- 1
Chromium, total -.01 mg- 1
Copper, total .01 mg. 1
Iron, diszolved ‘ -.02 mg. 1
Iron, total .4 mg- 1
Lead, total -. 02 mig 1
Mangaresze, total ~-.91 mg- 1
Mercury, total -.ongl mg- 1
Molvbdenum, total -. 0% mg. 1
Mickel, total -.02 mg -1
Selenium, total -.001 1
Zinc, total -.01 g 1

FRemarks:

Mate: Neizgiw@ s1gn "-" denctesz that the wvalue 15 less than "«
Gl ¥ Bt /¥ |
‘afp . oulsZrn, Laboratory Director



! AIZZ Ine Lataratory D LABsAM Cata Management System
I 1930389 Water Analysi1s Report ler3u |
Client ! United States Fuel Company (ﬂ%’
Address : P.0O., Box A

Hiawatha, Utah 54527
Attn. : Ms. Jean Semborski1
F.J. No.: H-17880

Sample [D: STIBE-74 Lab Mo. : 88-Wl- 0%/ >

Sample Date Time: 0¥.75 120 Uate Receirwved: 0721338

[
<o
(<]
0
o)
i

Parameters

Acaidity as CalCll ] mg- 1
Filkalimity as CaClz 272 mg- 1
Bicarbonate as CalO3 272 mg- 1

Bororn, dissolved L0l mg-l

Calcium, dissoluved 2% mg- 1
Carbonate as CaCO2 1] mg- 1
Chloride 3. mg-” 1
Fluoride .2 mq- 1
Hardness as CaC(D32 433 mg~1
Magnesium, dissolwved 61, mg~ 1
Mitrogen, ammonia .02 mg- 1
NMitrate as N, di=zzolved -.0Z mg |
Mitrate Nitrite as M -.02 mg- 1
Mitrite as N, dissolved -.ul mg- 1
J1l and bGreaze -1 mg 1
Hydroxi1de as Cal02 0 mg- 1
Phosphorus, total 01l mg- 1
Fotassium, dizssolved : ma- 1
SHE 1n water L7

Zodium, di1s3o0lwved 3. mg- 1
Sulfate 165. mg- 1
Sulfi1de as S .31 mg- 1
Caticns (suml $.13 meg- 1
Arni1ons (sum!) 9,13 meq- 1
Cation-Anion Balance L %
Solids, total diszolved 5264, mg- 1
Solids, total suspended 4., mg- 1
Solids, settleable -.1 ml sl hr
Aluminum, total L mg/ i
Arserni1c, total ooz mg-~ 1
Barium, total L g}
Cadmium, total -.00% mg- 1
Chromium, total -.ul mg. 1
Copper, total .01 mg- 1
[ron, dissolved .02 mg- |
Iron, total .0 mg- 1
Lead, *total -.y2 mg- 1
Marganesze, total .01 g1
Mercury, total -.0001 mg -1
Molybdenum, total -. 05 mg- 1
Nickel, total -.02 mg- 1
Selenium, total -.001 mgs 1
Zinc, total -.01 mg- 1

Remarks: Lab Filtering Reguired on "GREEN" Bottlez S272-77

e sign "-" denotes that the value 13 less than "<"
/s.b’-

fte- 31
asph . Pou sen, Laboratory Director



STREAM MONITORING REPORT

# SEE MTACHED LAB SHEET

sT- 3 ST- 34
EFFLUENT CHARACTERISTICS NI 7 K7 INT Y e | Serr
Flow Rate G.P.M. LRY 2/ Al PRY ORY | DRY
Air Temperature °F o> 63
Water Temperature °F S/ 4E
Alkalinity,total mg/1 CaCOy 3/0D 3/4
Alkalinity, bicarbonate . 3/0 3/
Alkalinity, carbonate " o 9,
Boron, dissolved ma/1
Calcium, dissolved  mg/] /58 /1
Chloride mg/1 393 | 372
Conductivity mg/1 2390 | 2360
Fluoride mg/1
Magnesium, dissolved mg/1 170 /7Y
Nitrogen, ammonia mg/1
Nitrogen, nitrate mg/1
Nitrogen, nitrite mg/1
Nitrogen, nitrate nitrite mg/1]
0i1 and Grease mg/1 </ </
pH units 83 8.2
Phosphorus, total mg/1
Potassium, dissolved mg/] o3 9
Sodium, dissolved mg/1 /53 167
Sulfate mg/1 S5 508
Solids, total dissolved mg/l] 1948 | )8
Solids, total suspended mg/] E &
Solids, total volatile mg/]
Aluminum, dissolved mg/]
Arsenic, dissolved mg/1
Barium, dissolved mg/1
Cadmium, dissolved mg/1
Chromium, dissolved mg)]
Copper, dissolved mg/1
Iron, dissolved mg/1 L3 JY4
Lead, dissolved mg/1
Manganese, dissolved mg/]
Mercury, dissolved mg/1
Selenium, dissolved mg/1




I ACZ Inc Laboratory D
! 101488

2 T I TS TR EEENEEEEEREETESEREEEEEE SR ER S EEEEE R 2 L 2 2 R 0 2 2 2 2} Page

LABSAM Data Management System |

Water Analysis Report

Fuel Company

84527

Client United States

Address P.0. Box A
Hiawatha, Utah

Rttn. Ms. Jean Semborski

P.0. No.: H-17880

Sample ID: ST3-76

Sample Date Time:

09/20-83 16:00

Lab No.

Date Received:

Parameters

Acidity as CaCO03 0
Alkalinity as CaCO3 314
Bicarbonate as CaCO3 314
Boron, dissolved .18
Calcium, dissoclved 146.
Carbonate as CaCO03 0
Chlaride 372.
Fluoride .3
Hardness as CaCOD3 1078
Magnesium, dissoclved 174
Nitrogen, ammonia -.02
Nitrate as N, dissolved .19
Nitrate/Nitrite as N .19
Nitrite as N, dissolved -.02
011 and Grease -1.
Hydroxide as CaCO3 0
Phosphorus, total -.01
Potassium, dissolved 9.
SAR in water 2.24
Sodium, dissolved 167
Sulfate 508.
Sulfide as 5 .04
Cations (sum) 29.15
Anions (sum) 27.329
Cation-Anion Balance 3.11
Solids, total dissolved 1718.
Solids, total suspended 6.
Solids, settleable -.1
Aluminum, total .11
Arsenic, total ~-.001
Barium, total -.01
Cadmium, total -.00%
Chromium, total -.01
Copper, total -.01
Iron, dissolved .14
Iron, total 21
Lead, total -.02
Manganese, total .03
Mercury, total -.0001
Molybdenum, total -.0%
Nickel, total .02
Selenium, total -.001
Zinc, total -.01
Remarks:
ive 519n "-" denotes that the value 1s

ekl

gou{sén, Laboratory Director

11:16 |

1 mEEmREERZ=XN

%

88-WI1/0%4140
09-26,88

mg-/ 1
mg- 1
mg/ 1
mg/ 1
mg. 1
mg- 1
mg- 1
mg/1
mg~ 1
mg/1
mg/1
mg/ 1
mg-1
mg/1
mg- 1
mg- 1
mg/ 1
mg /1

mg/1
mg/1
mg /1
maqg/1
meq/1
%

mg /1
mg-/ 1
ml/1/tr
mg/ 1
mg~/ 1
mg/ 1
mg~ 1
mg/ 1
mg/ 1
mg/ 1
mg- 1
mg/ 1
mg/ 1
mg/l
mg/ 1
mg~1
mg- 1
mg~ 1

less than "<



STREAM MONITORING REPORT

¥ Sre ATACHED LAR SHEET
5T- 38 ST- 4
EFFLUENT CHARACTERISTICS NTX Yy el Jud | Ave | e
Flow Rate G.P.M. | ey |D0RY 3 ey LRy | DRY
Air Temperature °F 25
Water Temperature °f 49
Alkalinity,total mg/1 CaCOy 304
Alkalinity, bicarbonate . 304
Alkalinity, carbonate " 2
Boron, dissolved ma/1
Calcium, dissolved  mg/l /87
Chloride mg/1 BeE
Conductivity mg/1 260
Fluoride mg/1
Magnesium, dissolved mg/1 /39
Nitrogen, ammonia mg/1
Nitrogen, nitrate mg/1
Nitrogen, nitrite mg/1
Nitrogen, nitrate nitrite mg/]
0il and Grease mg/1 <
pH units 3. 2
Phosphorus, total mg/1
Potassium, dissolved mg/] /O
Sodium, dissolved mg/1 48/
Sulfate mg/1 300
Solids, total dissolved mg/] 2600
Solids, total suspended mg/1 /8
Solids, total volatile mg/1
Aluminum, dissolved mg/1
Arsenic, dissolved mg/1
Barium, dissolved mg/]
Cadmium, dissolved mg/1
Chromium, dissolved mg/1
Copper, dissolved mg/1
Iron, dissolved mg/1 .79
Lead, dissolved mg/1
Manganese, dissolved mg/1
Mercury, dissolved  mg/1

Selenium, dissolved mg/]




0/24.-88 Water Analysis Report 08:40 |

Client : United States Fuel Company {67/
Address : P.0. Box A
Hiawatha, Utah 84527 V/

~ttn. : Ms. Jean Semborski
P.0. No.: H-17880

I ACZ Inc Laboratory D LABSAM Data Management System |
Pl

Sample ID: ST3B-%3 Lab No. : 88-WI~-/054%92
Sample Date Time: 092188 11:30 Date Received: 09,2738

Parameters

Acidity as CaCO3 0 mg-1
Alkalinity as CaC03 304. mg- 1
Bicarbonate as Calf03 304 mg- 1
Boron, dissolved .22 mg 1
Calcium, dissolwved 137. mg~ 1
Carbonate as CaCO03 0 mg 1
Chloride 8¢8. mg/ 1
Fluoride .5 mg~s 1
Hardness as CaC03 1037, mg/ 1
Magnesium, dissolwved 139. mg- 1
Mitrogen, ammonita .2 mg- 1
Mitrate as N, dissolwved .13 mg-1
Nitrate-sNitrite as M .13 mg- 1
Nitrite as N, dissolved -.02 mg/ 1
0il and Grease -1. mg~ 1
Hydroxide as CaCO0O3 0 mg~1
Phosphorus, total .16 mg- 1
Potassium, dissolved 10. mg- 1
SAR 1n water 6.%7

Sodium, dissolwved 481. mg -1
Sulfate ' 300. mg/ 1
Sulfide as S .01 mg/1
Cations (zum) 42.17 meq” 1
Anions (sum) 36.68 meq/1
Cation-Anion Balance 6.%96 %
Soclids, total dissolved 2600. mg- 1
Solids, total suspended 13. mg-/ 1
Solids, settleable -.1 mlis1l/hr
Aluminum, total .30 mg-1
Arsenic, total -.001 mg- 1
Barium, total . 0% mg- 1
Cadmium, total -.005 mg-~ 1
Chromium, total -.01 mg-1
Copper, total .01 mg- 1
Iron, dissclved .13 mg-1
Iron, total .75 mg- 1
lLead, total -.02 mg~/1
Mercury, total -.0001 mg-” 1
Mo lybdenum, total -.0% mg/ 1
Nickel, total -.02 mg~1
Selenium, total -.001 mg/ 1
Zinc, total .01 mg/ 1

Remarks: Cations & Anions Retested To Verify CAB

Note: Negatiwve sign "-" denotes that the value is less than “<"

Ralph V. Pgulsen, Laboratory Director



STREAM MONITORING REPORT

ST- 44 ST- 4B
EFFLUENT CHARACTERISTICS TR =Zz5r g7 Tz 1=cer
|___Flow Rate e.P.M. I Dey lory |oey | prY | pgy |OD&Y
Air Temperature °F
Water Temperature °F

Alkalinity,total mg/1 CaCO4

Alkalinity, bicarbonate .

Alkalinity. carbonate

Boron, dissolved ma/1
Calcium, dissolved mg/1
Chloride mg/1
Conductivity mg/1
Fluoride mg/1
Magnesium, dissolved mg/1
Nitrogen, ammonia mg/1
Nitrogen, nitrate mg/1

Nitrogen, nitrite mg/1

Nitrogen, nitrate nitrite mg/1

0i1 and Grease mg/1

PH units

Phosphorus, total mg/1

Potassium, dissolved mg/1

Sodium, dissolved mg/1

Sulfate mg/1

Solids, total dissolved mg/l

Solids, total suspended mg/]

Solids, total volatile mg/1

Aluminum, dissolved mg/]

Arsenic, dissolved mg/1

Barium, dissolved mg/1

Cadmium, dissolved mg/]

Chromium, dissolved mg/1

Copper, dissolved mg/1

Iron, dissolved mg/1

Lead, dissolved mg/1

Manganese, dissolved mg/]

Mercury, dissolved ma/l

Selenium, dissolved mg/1




STREAM MONITORING REPORT
K S ATRCHED LAS SHEET '

ST- 5 ST- &

EFFLUENT CHARACTERISTICS TR Aie [ Seera| it Ao | Seerel/
| Flow Rate arm | 292 292 | 2I5 | s | 133 | 487

Air Temperature °F zs 70 1 0 — 74 57

Water Temperature °f 22 S8 5/ — 55 | 5/

Alkalinity,total mg/1 CacOy |.239 | 224 |250 | 2/2 | 28 | 2I6

Alkalinity, bicarbonate . 239 | 234 | 250 |.2/12 L18 Rl

Alkalinity, carbonate " o g o o & O

Boron, dissolved mg/1

Calcium, dissolved  mg/1 R 20 /7Y | 60 Gl 89

Chloride mg/1 26 | R9 43 5z 7 8

Conductivity mg/1 904 829 1250 | ‘22 | 7@ 903

Fluoride mg/1

Magnesium, dissolved mg/1 B/ 9% 1/ 70 &2 8l

Nitrogen, ammonia mg/1

Nitrogen, nitrate mg/1

Nitrogen, nitrite mg/1

Nitrogen, nitrate nitrite mg/1

0il1 and Grease mg/1 </ £ | < </ < | |

PP wits 1 g/ las |83 | gy |87 |85

Phosphorus, total mg/1 '

Potassium, dissolved mg/1 £/ 5 5 3 X 4

Sodium, dissolved mg/1 /5 20 26 J/ /2 12

Sulfate mg/1 3/9 | 340 | 401 | 239 | 230 | 278

Solids, total dissolved mg/l 75t/ | 732, | 904 | S50 | 526 | €20

Solids, total suspended mg/}| 2 ) (o & /R 74

Solids, total volatile mg/1

Aluminum, dissolved mg/]

Arsenic, dissolved mg/1

Barium, dissolved mg/1

Cadmium, dissolved mg/1

Chromium, dissolved mg/l

Copper, dissolved mg/1

Iron, dissolved mg/1 04 05 .05 | <.02 1 00 .03

Lead, dissolved mg/1

Manganese, dissolved mg/]

Mercury, dissolved mg/]

Selenium, dissolved mg/1




ACZ Inc Laboratory D LABSAM Data Management System |

!

I 10-,24-88 Water Analysis Report 08:39 |

S===s==s===s=sss====s=s=sssass===z=z====zz==z========== Page ] =========

Client : United States Fuel Company

Address : P.0O. Box A /
Hiawatha, Utah 84527

metn, it Ms. Jean Semborski

P.0O. No.: H-17880

Sample [D: ST5-91 Lab No. : 88-W1-/0%490
Sample Date Time: 092183 11:00 Date Received: (§%9/27/88

Parameters

Acidity as CaCO3 0 mg- 1
Alkalinity as CaCO03 250. mg- 1
Bicarbonate as CaC03 250 mg/ 1
Boron, dissolved .12 mg -~ 1
Calcium, dissolwved 114. mg-1
Carbonate as CaCO03 0 mg- 1
Chloride 43, mg/1
Fluoride .2 mg~1
Hardness as CaCO03 740, mg-1
Magnesium, dissolved 111. mg- 1
NMitrogen, ammonia -.02 mg~1
Nitrate as M, dissolved .93 mg~1
NitratesMitrite as N .23 mg-~1
Mitrite as N, dissolved -.02 mg- 1
01l and Grease -1. mg-1
Hydroxide as CalCO03 0 mg- 1
Phosphorus, total -.01 mg- 1
Potassium, dissolwved 5. mg- 1
SAR in water .42
Sodium, dissolved 26. mg- |
Sulfate 401. m” 1
Sulfide as S .02 mg- 1
Cations (sum) 14.908 meq 1
Anions (sum) 14.6% meq~1
Cation-fAinion Balance 4.72 %
Solids,; total dissolved : 904. mg-~ 1
Solids, total suspended 6. mg- 1
Solids, settleable -.1 ml/1/hr
Aluminum, total .14 mg-1
Arsenic, total -.001 mg- 1
Barium, total .02 mg- 1
Cadmium, total -.005 mg/1
Chromium, total -.01 mg.” 1
Copper, total .03 mg- 1
Iron, dissolved . 0% mg-1
Iron, total .16 mg. 1
Lead, total -.02 mg./ 1
Mercury, total -.0001 mg- 1
Molybdenum, total -.0% mg- 1
Nickel, total -.02 mg- ]
Selenium, total -.001 mg- 1
Zinc, total .02 mg 1

Remarks:

Mote: Negative sign "-" derotes that the value is less than "<

Ralph V. Poulsen, Laboratory Director

PtV Bt /5H



| ACZ Inc Laboratory D

1 10-24-88 Water Analysis Report
=E===sscsaszs=ssss==s==ssss==s=s===s==sxz=a===a======a= Page
Client United States Fuel Company
Address P.0. Box A

Hiawatha, Utah 84527
Hotn, : Ms. Jean Semborski
P.O. No.: H-17880

Sample ID: ST6-94
Sample Date Time: 09,2188 10:30

Pa

Acidity as CaCO03
Alkalinity as CaCO3
Bicarbonate as CaC03
Boron, dissolved
Calcium, dissolved
Carbonate as Ca(CO03
Chloride

Fluoride

Hardness as CaCi3
Magnesium, dissolwved
Nitrogen, ammonia
Mitrate as N, dissolved
Mitrate/Nitrite as N
Nitrite as N, dissolwved
0il and Grease
Hydroxide as CaC03
Phosphorus, total
Potassium, dissolved
SAR in water

Sodium, dissolved
Sulfate

Sulfide as S

Cations (sum)

finions (sum)
Cation-Anion Balance
Solids, total dissolved
Solids, total suspended
Solids, settleable
Aluminum, total
Arsenic, total
Barium, total
Cadmium, total
Chromium, total
Copper, total

Iron, dissolved
lron, total

Lead, total

Mercury, total
Molybdenum, total
Mickel, total
Selenium, total
Zinc, total

LABSAM Data Management System

rameters

that the wvalue

Remarks:
Note: MNegatiwve sign "-" denotes
Ralph V. Pulsen, Laboratory Director

e

bedson/SH-

Lab MNo.
Date Received: 092788

1s

.02
.02
.02

.001
.01

.06

2
L4

.05

.23
12.
278.
.58
11.
10.
.99
620.
24,

a4’
>8

.22
. 001
.03
. 005
.01
.01
.03
26
.02
.0001
. 05

Ly}
S

!
08:39 1

88-WI~ 05491

mg- 1
mg-1
mg- 1
mg/ 1
mg-1
mg-1
mg-~1
mg~1
mg/l
mg 1
mg- 1
mg- 1
mg- 1
mg~ 1
mg- 1
mg- 1
mg-” 1
mg/ 1

mg1
mg 1
mg- 1
meq- 1
meq- 1
%
mg/1
mg~/ 1
ml/1/hr
mg- 1
mg-1
mg~ 1
mg”/1
mg/ 1
mg~ 1
mg- 1
mg/ 1
mg.” 1
mg/ 1
mg- 1
mg~ 1
mg/l
mg/l

less than "<*"



STREAM MONITORING REPORT

L ATACHER LAE SHEET
ST- oA+ sT- 77
EFFLUENT CHARACTERISTICS 0y futz |=errrl,
| Flow Rate 6.P.M. 140 DidconnDUED
Air Temperature °F 57
Water Temperature °F £LS'v’
Alkalinity,total mg/1 CaCOy | 233 | R2p | 258
Alkalinity, bicarbonate . 233 220 | 258
Alkalinity, carbonate " /&) o (&
Boron, dissolved mg/1
Calcium, dissolved  mg/1 Sy S 7
Chloride mg/1 24 4 4
Conductivity mg/1 48 | o5 | 8AX
Fluoride mg/1
Magnesium, dissolved mg/1 Af 5/ Vi
Nitrogen, ammonia mg/1
Nitrogen, nitrate mg/1
Nitrogen, nitrite mg/1
Nitrogen, nitrate nitrite mg/1
0il1 and Grease mg/1 < < | <
pH units 5)7\ .17 8.4
Phosphorus, total mg/1
Potassium, dissolved mg/1 / 2 3
Sodium, dissolved mg/1 7 . 7 7
sulfate mt |03 | s | 148
Solids, total dissolved mg/l 37D 370 Ylo
Solids, total suspended mg/1} <2 e 24
Solids, total volatile mg/1
Aluminum, dissolved mg/]
Arsenic, dissolved mg/1
Barium, dissolved mg/]1
Cadmium, dissolved mg/]
Chromium, dissolved mg/1
Copper, dissolved mg/1
Iron, dissolved mg/1 O | DN .05
Lead, dissolved mg/1
Manganese, dissolved mg/1
Mercury, dissolved  mg/1
Selenium, dissolved mg/1]




I QCZ Inc Laboratory D
1 101488

Client United State
Address P.0. Box A

Hiawatha, Ut
Attn. Ms. Jean Sem
P.0. No.: H-17880

Sample ID: STé6AR-75

Sample Date Time: 09/2

Water Analysis Report

s Fuel Company

ah 84527
borski

1,88 10:1%

Parameters

Acidity as CaCO3

Alkalinity as

CaCO3

Bicarbonate as LCaCD3

Boron, dissol

ved

Calcium, dissolved

Carbonate as
Chloride
Fluoride

CaCD3

Hardness as CaC03

Magnesium, di
Nitrogen,
Nitrate as N,
NitratesNitri
Nitrite as N,

ssolved

ammonla

dissolved
te as N
dissolved

0il and Grease

Hydroxide as
Phosphorus,
Potassium, di
SAR in water
Sodium, disso
Sulfate
Sulfide as S
Cations (sum)

CaC03

total

sso lved

lved

Anions (sum)
Cation-Anion Balance
Solids, total dissolved
Solids, total suspended
Solids, settleable
Aluminum, total
Arsenic, total

Barium, total

Cadmium, total
Chromium, total

Copper, total

Iron, dissolved

Iron, total

lLead, total

Manganese, total
Mercury, total

Molybdenum,
Mickel, total
Selenium,
Zinc, total

Remarks:

248

ive 51gn "

total

total

" denotes that the value

gou n, Laboratory Director

L.ab No.

Date Received:

258.

258

442,

15

.01
.0001
. 0%
.02
.001
.01

.02
67.

.02
. 05
.03
.02

.01

.15

.23
.23
.38
.83

. 45
.001
.01
. 005
.01
.01
.08
.38

-
<

less than

LABSAM Data Management System |

11:17 |

1 E & 2 % & & K R B J

88-Wl-/0%411

09,2688

mg/ 1
mg/1
mg/ 1
mg/ 1
mg/l
mg/}
mg/l
mg~ 1
mg/1
mg/l
mg/1
mg~/ 1
mg~ 1
mg~ 1
mg-1
mg-1
mg/1
mg/ 1

mg/ 1
mg/l
mg~ 1
meq/ 1
meqg/ 1
%
mg- 1
mg/1
ml/1l/hr
mg/1
mg/1
mg~ 1
mg/ 1
mg/ 1
mg/ 1
mg/ 1
mg/ 1
mg-1
mg/ 1
mg~ 1
mg/ 1
mg/ 1
mg/ 1
mg/ 1

Il<|l



MINE WATER DI._AARGE REPORT

1988
Station D QO]

’arameters Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec.
low Rate NO

5.P .M. I A. l. A 56' 250 DISCH. 597
\cidity

1g/L O O O
ATkalinity

1g/L 355 | 363 353
conductivity 3
JMHOS /CM yIAA 938 975
)il & Grease

oL <| / /
A 72 |7l 7|
lotal Dissolved

Solids Mg/L 700 | 728 794
fotal Suspended

>0lids Mg/L <2 L2, L2,
Iron, Dissolved

1g/L .02 |<,02 <, 02
[ron Total |

Mg/L .07 . 10 .O5
Manganese, Total

Mg/L - .0l 0] . Ol




MINE WATER Di. _.HARGE REPORT

Station D OOZ.

1988

arameters Jan. Feb. Mar. Apr. May June July  Aug. Sept. Oct. Nov. Dec.
-Tow Rate .

. PUM. 265 37 292 | 133 | 279 | 40H
\cidity

1g/L O 0 O O O O
i] kalinity

Ag/L 204 | R0 | 300 | REY | 228 | 235
sonductivity

IMHOS/CM 9230 | 919 | g3 | — | 925 | 3383
)il & Grease

Ig/L < | 1 1 1 <1 | <]

" 82 |82 |84 |83 |82 |18
Irotal Dissolved

501ids Mg/L (HH 634 604 CRAR | GO £38
otal Suspended

>01ids Mg/L <Z/ < 2/ (0 <r?/ 2 Z
[ron, Dissolved o '

19/L 05 | L0 [ «02 | <,02 | 202 | <.02
Iron Total

Mg/L 03 14,02 (<o (<02 |<p2 | .04
Manganese, Total

Mg /L .0l <01 |<0o/ |<01 |20 |<.0l




MINE WATER Di. .HARGE REPORT

1988
Station D O|0

o

‘arameters Jan. Feb. Mar. Apr. May June July  Aug. Sept. Oct. Nov.
“low Rate

.P.M. [ A, | A | & | A 3 | 7.2
\cidity

1g/L 0 O
\lkalinity

/L 160 | RH7
onductivity

JMHOS/CM 455 | 5785
)il & Grease

ot ' <] | <]
H 7.9% | 8.2
‘otal Dissolved

0lids Mg/L 300 | 330
‘otal Suspended

01ids Mg/L , < Z )0
[ron, Dissolved '

/L 02 | <, 0
iron Total

1g/L 07 | .07

fanganese, Total

Mg/L NI P




WATER MONITORING REPORT
3RD QUARTER - 1988

UNITED STATES FUEL COMPANY
HIAWATHA , UTAH 84527



SPRING MONITORING REPORT

ZNP _ Quarter .

EFFLUENT CHARACTERISTIC
SP | SP2 SP4Y SP4S | SPe SPA

Flow Rate - g.p.m 2.4 240 9.5 5 4 /-2
Air Temperature °F G2 70 44 65 72 72
IWater Temperature F s 50 45 A2, 54 50
Alkalinity, Total ng/1 /59 /&9 239 | zyo | /7] |29
Alkalinity, Bicarb. mg/1 /59 23/ ROB | 9% | =2/ |29
Alkalinity, Carbonate mg/1l /D o o) /& v V74
Chloride ng/1 3 2 / 3 / 3
Coliform, Fecal MPN/100 ml ’
Coliform, Total MPN/100 ml
Conductivity umhos/cm 298 A2 \V4AT0 | SRO_| £4/5 | 605 |
Fluoride mg/1
Hardness, Total mg/1l Caco2
Nitrogen, Ammonia mg/1
Nitrogen, Nitrate mng/1
.\-1 and Grease mg/l
pH units 6.9 76 | 80 7 | 82 | 73
Phosphorus, Ortho ng/1l
Phosphorus, Total ng/1
Solids, Total Diss. mg/1 208 260 | 284 | 34 | 250 | 354
Solids, Total Susp. mg/1l <2 90 20 <2 | =2 2
Sulfate mg/1 /4 6 - £ 3/ & <7
Sulfide rg/1l
Turbidity ng/1
-Total Cations mg/1
Total Anions meq/1
Calcium mg/1 49 54 A Yo 49 S8
Iron, Dissolved mg/1 <.0R | .03 <00 | <, 00 | <08 | <.0X
Magnesium mg/1 /0 /4 20 pa [ 32
Manganese ng/1
Potassium mg/1 / / </ </ / /
c~
f~dium rg/1 4 3 3 6 2 6




SPRING MONITORING REPORT

2 NP _  Quarter

EFFLUENT CHARACTERISTIC

SFP9 | sPI | SPIR | SPI3 | SP/H
Flow Rate g.p.m 3 4.7 .8 /.0 72
Air Temperature F 78 67 70 4B 54
-|Water Temperature °F 47 v A2 44/ SO
Alkalinity, Total ng/1 /73 | 2/8 23 35/ /90
Alkalinity, Bicarb. mg/1 2,2 | 2/8 257 35/ /9¢6
Alkalinity, Carbonate mg/1 Yz /) ) QO a
Chloride mg/1 2 3 2 /5 2
Coliform, Fecal MPN/100 ml
Coliform, Total MPN/100 ml
Conductivity umhos/cm 3@5’ 427 A543 /030 | 304
Fluoride mng/1
Hardness, Total mg/1 Caco3
Nitrogen, Ammonia ng/1
Nitrogen, Nitrate mg/1
.\-1 and Grease mg/1
pH units S 2 a.4 7. & 7.8 78
Phosphorus, Ortho rg/1l
Phosphorus, Total ng/1
Solids, Total Diss. ng/1 224 298 Zng 830 232
Solids, Total Susp. ng/1 &0 2 P <2 /(.
Sulfate mg/1 B 4/ 33 294 2
Sulfide mg/1 '
Turbidity mg/1
-Total Cations mg/1
Total Anions meq/1
Calcium mg/1 42, A/ 57 /2Y 54
Iron, Dissolved mg/1 05 <. 00 | 02 | <o | .02
Magnesium mg/1 2/ 24 29 86 L7
-|Manganese mg/1
Potassium ng/1l £ / / ) 3 </
f-4ium mg/1

3 |3 7 /1 3




SPRING MONITORING REPORT

SRD _ qQuarter .

E‘i’FLUBNT CHARACTERISTIC
Sei SPA | SPH SP5. SPe | SFPS

Flow Rate g.p.m. l/ / G 2 79 !
ngr Temperature F 55 47 S2 53 S7
iWater Temperature “F 57 4/ Y5 A4/ 4
'Alkalinity, Total ng/1l 172 | 24¢ 27 /95 3R
Alkalinity, Bicarb. mg/1 7R 24 276 /98 | 3iZ
Alkalinity, Carbonate mg/1 - 19 O O 0 O
Chloride ng/1 Q </ / 3 </ 3
Coliform, Fecal MPN/100 ml S |
Coliform, Total MPN/100 ml <
Conductivity umhos/cm | y3y | 5y ¢oe | Aug | 680
Fluoride mg/1 S
Hardness, Total mg/1 CaCo., V\'{
Nitrogen, Ammonia mg/1 o
Nitrogen, Nitrate mg/1
.\ .1 and Grease mg/1
pH units 8.2 8.0 73 83 7.6
Phosphorus, Ortho ng/1
Phosphorus, Total rg/1
Solids, Total Diss. mg/1 240 282 3306 | 228 392,
Solids, Total Susp. ng/1 yor <2 <2 /0 G
Sulfate mg/1 8 y/o, 33 B - o2
Sulfide ng/1
Turbidity mg/1
Total Cations mg/1
Total Anions meq/1
Calcium mg/1 s(, 9 B 70 73
Iron, Dissolved mg/1 02 1 <02 | <02 | .02 | <. O
Magnesium mg/1 Y24 2¢4 27 /8 SO
Manganese mg/1
Potassium mg/1 <] </ / </ [
oYY
€~4ium mg/1 2 3 6 2 5




SPRING MONITORING REPORT

_,5_5_0__ Quarter

EFFLUENT CHARACTERISTIC

SP9 | SPIl (SPi2 |sPi3 | Spid
Flow Rate g.p.m. 6.5 NO 13 '
Air Temperature °F 59 /:;_pw 53
- Water Temperature °F 54 55
'Alkalinity, Total mg/1 274 360
Alkalinity, Bicarb. mg/1 ~ 214 36D Q
Alkalinity, Carbonate mg/1 a O 19 §
Chloride mg/1 S | 2 18 <
Coliform, Fecal MPN/100 ml ‘Z J“f
Coliform. Total MPN/100 ml > Q
Conductivity umhos/cm QL 38, /22,4 3
Fluoride mg/1 2} -~
Hardness, Total mg/1 Cacoq AN =
Nitrogen, Ammonia mg/1
Nitrogen, Nitrate mg/1
.\ 1 and Grease mg/1l
pH units 8.2 7.5
Phosphorus, Ortho ng/1
Phosphorus, Total rg/1
Solids, Total Diss. mg/1l 272 o0
Solids, Total Susp. mg/1 <2 2
Sulfate mg/1 39 - 333
Sulfide ng/1
Turbidity ng/1
Total Cations mg/1
‘Total Anions meq/1
Calcium mg/1 50 yra)
Iron, Dissolved ng/1 <.02 O
Magnesium mg/1 35 107
Manganese .mg/1
Potassium mg/1 / A
S~dium mg/1 3 /4




WATER MONITORING REPORT
FOURTH QUARTER - 1988

UNITED STATES FUEL COMPANY
HIAWATHA , UTAH 84527



STREAM MONITORING REPORT

ST-/ ST-2

EFFLUENT CHARACTERISTICS 0Cc 7. | MoV DEC. | ocT MV. | DEC.
|___Flow Rate G.P.M. 82 59

Air Temperature °F 56 47

Water Temperature °F 47 44

Alkalinity,total mg/1 CaCOy

Alkalinity, bicarbonate

Alkalinity. carbonate "

Boron, dissolved _mg/1

Calcium, dissolved mg/]

Chloride mg/1 -

Conductivity mg/1 /361 o 5/4

Fluoride mg/1 N

Magnesium, dissolved mg/1 N

Nitrogen, ammonia mg/1 ;

Nitrogen, nitrate mg/1 b

Nitrogen, nitrite mg/1 N

Nitrogen, nitrate nitrite mg/1 Eﬁ

0i1 and Grease mg/1 S{

pH units 8.3 é 8.2

Phosphorus, total mg/1 Q#

Potassium, dissolved mg/] \;

Sodium, dissolved mg/1 3

Sulfate mg/1 3

Solids, total dissolved mg/l E

Solids, total suspended mg/1 §§

Solids, total volatile mg/1 ji

Aluminum, dissolved mg/] '3

Arsenic, dissolved mg/1

Barium, dissolved mg/1

Cadmium, dissolved mg/1

Chromium, dissolved mg/]

Copper, dissolved mg/1

Iron, dissolved mg/1

Lead, dissolved mg/1

Manganese, dissolved mg/1

Mercury, dissolved  mg/]

Selenium, dissolved mg/1




STREAM MONITORING REPORT

ST- 2A ST-28
EFFLUENT CHARACTERISTICS DT AoV Dec. | OcT. MNov. | DEC
Flow Rate G.P.M. 59 //8
Air Temperature °F 49 56
Water Temperature °F 44 47
Alkalinity,total mg/1 CaCOy
Alkalinity, bicarbonate .
Alkalinity, carbonate "
Boron, dissolved ma/1
Calcium, dissolved mg/1
Chloride mg/1 .
Conductivity mg/1 5/5 7%/
Fluoride mg/1 <
Magnesium, dissolved mg/1 ,§\J
Nitrogen, ammonia mg/1 ‘E
Nitrogen, nitrate mg/1 E§v
Nitrogen, nitrite mg/1 ;
Nitrogen, nitrate nitrite mg/] g
0i1 and Grease mg/1
pH units 8.4 Q\ 8.4
Phosphorus, total mg/1 ‘S
Potassium, dissolved mg/1 8.
Sodium, dissolved mg/1 ‘é
Sulfate mg/1 G
Solids, total dissolved mg/] 3
Solids, total suspended mg/l ‘é
Solids, total volatile  mg/] N
Aluminum, dissolved mg/] '§
Arsenic, dissolved mg/1 'E
Barium, dissolved mg/1 <
Cadmium, dissolved  mg/]
Chromium, dissolved mg/1
Copper, dissolved mg/1
Iron, dissolved mg/1
Lead, dissolved mg/1
Manganese, dissolved mg/1
Mercury, dissolved _ mg/1
Selenium, dissolved ma/l




STREAM MONITORING REPORT

ST- 3 sT- 3A
EFFLUENT CHARACTERISTICS 5e7 T aev [ Oec | ocr T o | Zec.
Flow Rate G.P.M. 24 DRY
Air Temperature °F 57
Water Temperature °F 50

Alkalinity,total mg/1 CaCOy

Alkalinity, bicarbonate .

| Alkalipity, carbonate "

Boron, dissolyed _ma/l
Calcium, dissolved mg/

Chloride mg/1
Conductivity mg/1 2420
Fluoride mg/1
Magnesium, dissolved mg/1
Nitrogen, ammonia mg/]
Nitrogen, nitrate mg/1

Nitrogen, nitrite mg/1

Nitrogen, nitrate nitrite mg/]

0il and Grease mg/1

pH units 9.3

Phosphorus, total mg/1

Potassium, dissolved mg/]

Sodium, dissolved mg/1

Sulfate mg/1

Solids, total dissolved mg/]

Solids, total suspended mg/1

Solids, total volatile mg/1

Aluminum, dissolved mg/]

Arsenic, dissolved mg/1

Barium, dissolved mq/]

Cadmium, dissolved mg/1

Chromium, dissolved mg/1

Copper, dissolved mg/1

Iron, dissolved mg/1

Lead, dissolved mg/1

Manganese, dissolved mg/]

Mercury, dissolved mg/1

Catlaml.im T R ]



STREAM MONITORING REPORT

ST- 38 ST-4

EFFLUENT CHARACTERISTICS 6CT_ [ Aov- | DE¢. | 0CT | Wov. PEC .
| Flow Rate G.P.M. 5 DRY

Air Temperature °F 58

Water Temperature °F 50

Alkalinity,total mg/1 CaCOy

Alkalinity, bicarbonate

Alkalipnity, carbonate "

Boron, dissolved ma/l

Calcium, dissolved mg/1

Chloride mg/] -

Conductivity mg/1 3860

Fluoride mg/1

Magnesium, dissolved mg/1

Nitrogen, ammonia mg/]

Nitrogen, nitrate mg/1

Nitrogen, nitrite mg/1

Nitrogen, nitrate nitrite mg/1

0il1 and Grease mg/1

pH units 8.2

Phosphorus, total mg/)

Potassium, dissolved mg/1

Sodium, dissolved mg/)

Sulfate mg/1

Solids, total dissolved mg/]

Solids, total suspended mg/l

Solids, total volatile mg/1

Aluminum, dissolved mg/]

Arsenic, dissolved mg/1

Barium, dissolved mq/1

Cadmium, dissolved mg/]

Chromium, dissolved mg/]

Copper, dissolved mg/1

Iron, dissolved mg/1

Lead, dissolved mg/1

Manganese, dissolved mg/]

Mercury, dissolved mg/l

[ o B



STREAM MONITORING REPORT

ST-4.A ST-4.8
EFFLUENT CHARACTERISTICS OCT. [ Wov. “DEC.| OCT. NOV. DEC.
Flow Rate J_EM DRY ORY
Air Temperature °F
Water Temperature °F

Alkalinity,total mg/1 CaCOy

Alkalinity, bicarbonate .

Alkalinity. carbhonate

Boron, dissolved _mg/]1
Calcium, dissolved mgq/]

Chloride mg/1
Conductivity mg/1
Fluoride mg/1
Magnesium, dissolved mg/1
Nitrogen, ammonia mg/1

Nitrogen, nitrate mg/)

Nitrogen, nitrite mg/1

Nitrogen, nitrate nitrite mg/]

0il and Grease mg/1

pH units

Phosphorus, total mg/1

Potassium, dissolved mg/1

Sodium, dissolved mg/1

Sulfate mg/1

Solids, total dissolved mg/]

Solids, total suspended mg/]

Solids, total volatile mg/1

Aluminum, dissolved mg/}

Arsenic, dissolved mg/1

Barium, dissolved mg/1

Cadmium, dissolved mg/)

Chromium, dissolved mg/1

Copper, dissolved mg/1

Iron, dissolved mg/1

Lead, dissolved mg/1

Manganese, dissolved mg/1

Mercury, dissolved mg/1

e« ..% ..



STREAM MONITORING REPORT

ST- & ST-6
EFFLUENT CHARACTERISTICS ocT. | Nov. | DEC.] 6¢ 7. | Nov- | DEC-]
Flow Rate G.P.M. 160 215
Air Temperature °f 5l 56
Water Temperature °f 54 55
Alkalinity,total mg/1 CaCO4
Alkalinity, bicarbonate u
| Alkalinity, carbopate *°

Boron, dissolved _ma/l
Calcium, dissolved  mg/1
Chloride mq/1 d
Conductivity mg/1 /1448 912
Fluoride mg/1
Magnesium, dissolved mg/1
Nitrogen, ammonia mg/1
Nitrogen, nitrate mg/]
Nitrogen, nitrite mg/1
Nitrogen, nitrate nitrite mg/]

- 011 and Grease mg/1
pH units 8.3 QG
Phosphorus, total mg/1
Potassium, dissolved mg/1
Sodium, dissolved mg/1
Sulfate mg/1

Solids, total dissolved

mg/1

Solids, total suspended mg/}

Solids, total volatile mg/1
Aluminum, dissolved mg/]
Arsenic, dissolved mg/1
Barium, dissolved mg/]
Cadmium, dissolved mg/1
Chromium, dissolved mg/]
Copper, dissolved mg/1
Iron, dissolved mg/1
Lead, dissolved mg/1
Manganese, dissolved mg/1

Mercury, dissolved

~ a

mg/1



STREAM MONITORING REPORT

EFFLUENT CHARACTERISTICS ST- 6A ST 7
0C7. | NoVv. | DEC.|—

Flow Rate G.P.M. /60 DISCON TINUED! 1o/n/68

Air Temperature °F 54

Water Temperature °F 4.7

Alkalinity,total mg/1 CaCOx

Alkalinity, bicarbonate .

Alkalinity. carbonate "

Boron, dissolved mg/1

Calcium, dissolved mg/]

Chloride mg/1

Conductivity mg/1 763

Fluoride mg/1

Magnesium, dissolved mg/1

Nitrogen, ammonia mg/1

Nitrogen, nitrate mg/]

Nitrogen, nitrite mg/1

Nitrogen, nitrate nitrite mg/1

0i1 and Grease mg/1

PH units 8.6

Phosphorus, total mg/1

Potassium, dissolved mg/1

Sodium, dissolved mg/1

Sulfate mg/1

Solids, total dissolved mg/1

Solids, total suspended mg/]

Solids, total volatile mg/]

Aluminum, dissolved mg/]

Arsenic, dissolved mg/1

Barium, dissolved mg/1

Cadmium, dissolved mg/]

Chromium, dissolved mg/]

Copper, dissolved mg/1

Iron, dissolved mg/1

Lead, dissolved mg/1

Manganese, dissolved mg/]

Mercury, dissolved _mg/1

Selenium, dissolved mg/1




MINE WATER DISCHARGE REPORT

1988
Station D OO/

arameters Jan. Feb. Mar. Apr. May June July  Aug. Sept. Oct. Nov. Dec.
-Tow Rate o
P M. ZA-| TA. | 56/ | 350 |mscy. | 597 | 628 | pisew.| /4 | 420 | S14| J7/
\cidity
ig/L O (@) O 0 0 o) 0 )
\Tkalinity
1g/L 355| 343 353 349 346| 320f 346! 344
onductivity
JMHOS/CM

/ acs | 938 995 | 965 935 | 1005 | 923| 480 |
)i]&Grease
Ag/L Z| / / / <L <l 15 </
OH

7.2 7.1 7./ &7 72| 720 7.2 Z2

lotal Dissolved
So1ids Mg/L 700| 728 724 | 756 694| 704 €396 72¢
fotal Suspended
Solids Mg/L Z2 42 2 ot & L2 £2 £2 |
Iron, Dissolved
M
oL £:02| « 02 £ 02 | £.02 .02 108 091 L.02
Iron Total
Mg/L 07 10 05 .18 13 07 w7 o
Manganese, Total
Mg/L c ol ol e 0O} A n? ) L&) 0l




MINE WATER DISCHARGE REPORT

1988
Station D OO 2

arameters Jan. Feb. Mar. Apr. May June July  Aug. Sept. Oct. Nov. Dec.
low Rate
-P.M. 265 37| 29p | /133|279 | 404| 56l 265| 597 435 /82| 597
cidity
9/L 0 0 0 o o o) ) 0 2 Q Q o
Tkalinity
.g/L 264| 290| Foo| 284 | 228 | 235| 286| 270| 280| 268| 294| 270
onductivity
oS/ 730| 9| 883| — | 925| 868| g4l 92| 20| 942! 934| s0s
i] & Grease
it <i| 1 1| 2| <«1] <¢1| « 1] al| <« | «1| <«
H

gel B2 &£4| /3| g2 78| 79| &3 2| &3| &3] &.2
otal Dissolved
olids Mg/L €44 | €34| fo4 | g22 | 60| €38 | 688| 618 | 54| 20| 644 és5¢
otal Suspended
ol1ds Mo/t 2| <2 §| <c2| 2 2| <2| <o 6 4| 4| <2
ron, Dissolved
L 03] £.02] Lo2| L.02] Lo2| £.02] <02 | C-02| ¢.02| <02 ¢.02 L:02
ron Total
/L 03| £.02| L.02| L.02] <o2| 04| -02| ¢-02| .08| ¢.02| ¢c.02] 07
anganese, Total
9/L Al 2.l PRV N B B N P AN Y ] Lol Z.0) ' <00/ .0l <. .ol




MINE WATER DISCHARGE REPORT

1988
Station DO /O

arameters dJan. Feb. Mar. Apr. May June July  Aug. Sept. Oct. Nov Dec.
low Rate

.P.M. LA, | TA.| T.A. | I-A 6.3 7.2 £ € 5, 3 4.4 /3 Q,/svg,y Z.A.
cidity

g/L . O 0 0 0 0 v,
1kalinity

oL /60| 247 239| 2:16| 212| 230
onductivity

MHOS/CM 455| 575 553| 522| 523| 522
li] & Grease

g/L <| <l < | <| </ |
H

‘ 7:76 8.2 8.1/ &5 8.2 &4
otal Dissolved

olids Mg/L 3068| 330| 338| 298| 302! 286
otal Suspended

olids Mg/L Z2 /0 2 <2 Z? £
ron, Dissolved

g/L 02 | & .02 <v02) €02 ¢0P] < 02
ron Total

bﬂ 07 07| £.02| £r02| ¢ 02 o2
langanese, Total

l9/L ol ¢.o0ll £,01] £ .0l .01 <.0/




UNITEDSTATES FUEL COMPAXNY
P.O Box A

Hiawatha Utah 84527
(801} 637-2252

TELEX: 453-123

February 20, 1989

John DeMichiei, District Manager

Mine Safety and Health Administration
Coal Mine Safety and Health, District 9
P.0. Box 25367

Denver, Colorado 80225

Re: Annual Impoundment Report - King No. 4 Mine, ID No. 4200098
Slurry Impoundment No. 1, ID No. 1211-UT-09-00098-01
Slurry Impoundment No. 4, ID No. 1211-UT-09-00098-02
Slurry Impoundment No. 5, ID No. 1211-UT-0S-00098-03
Refuse Pile No. 2, ID No. 1211-UT-09-00098-5

Dear Mr. DeMichiei:

The enclosed certified annual impoundment report is submitted by
United States Fuel Company for slurry impounding structures and a refuse
pile located near Hiawatha, Utah. As required by 30 CFR 77.261-4 and

77.214.3. The enclosed report contains the annual up date on the ponds
and refuse pile for 1988.

Sincerely,
_— 2
‘\Vt}v\u\u
Richard Bury
Safety Director
Enclosure:
RE:JS:1j

cc: E. Gardiner
M. Watson

[

King Coal




U.S. FUEL COMPANY
Slurry Impoundment Report - 1988

SLURRY IMPOUNDMENT NO. 1 (1211-UT-09-00098-01)

Slurry pond No. 1 has remained inactive since 1983. It was not used at
all during 1988 for slurry disposal. No changes have been made to it's
configuration. The embankment top is at an elevation of 7,175 feet while
the dry slurry surface stands at an elevation of 7,164.5 feet.

The pond will remain inactive so that dried slurry fines can be retrieved
at some future date. The pond presently stores approximately 235 acre-feet

of coal fines.

Nothing has occurred to diminish embankment stability. No fires have

occurred in the construction materials.



U.S. FUEL COMPANY
Slurry Impoundment Report - 1988

SLURRY IMPOUNDMENT NO. 4 (1211-UT-09-00098-02)

Coal fines were recovered from slurry pond No. 4 during 1988. Approximately
14,800 tons were recovered from this pond. No additional coal slurry
material was added during 1988. Recovery of coal fines is expected to
continue into 1989.

No structural changes have been made to this pond other than the addition
of refuse material to the refuse area north and east of slurry pond No.

4. No fires have occurred in construction materials.

It is uncertain when this pond will be reactivated to impound slurry.



U.S. FUEL COMPANY
STurry Impoundment Report - 1988

SLURRY IMPOUNDMENT NO. 5 (1211-UT-09-00098-03)

Slurry pond No. 5 has been the only pond actively receiving and storing
slurry from the preparation plant during 1988. The slurry level at the
beginning of 1988 was 7,065.4. At the end of December, 1988, the level
was measured at 7,068.5, with the total elevation increase for 1988 being
3.1 feet. At the present, approximately 300 acre-feet of slurry are
impounded by this pond. An additional storage capacity of 200 acre-feet
is available for slurry disposal.

The top of slurry pond No. 5 stands at an elevation of 7085.5 feet. No
changes have been made to the embankment of this pond during 1988. Nothing
has occurred that would decrease the pond's stability or effectiveness.
This pond will probably remain active for slurry disposal through most
of 1989.

The north cell of slurry pond no. 5 is currently being mined out for
recovery of coal fines material. Extraction of the dry slurry is expected
to continue into 1989. The embankment of this cell remains at an elevation
of 7,068.0 feet. Approximately 42,400 tons of slurry have been removed
through December 31, 1988.



U.S. FUEL COMPANY
Refuse Pile Report - 1988

REFUSE PILE NO. 1 (1211-UT-09-00098-07)

Refuse pile No. 1 is no longer active for refuse disposal. This refuse
pile does not impound water and has not had any fires occur in the refuse
material. The top of this pile is 7,187 feet. No stability problems
are known to be associated with this pile.



U.S. FUEL COMPANY
Refuse Pile Report - 1988

REFUSE PILE NO. 2 (1211-UT-09-00098-05)

Refuse pile No. 2, as approved in February, 1987, is being utilized for
refuse disposal. The refuse pile is being constructed in accordance with
MSHA approved plans. Refuse is currently being placed in the east portion
of the refuse pile site. The maximum elevation found in the overall area
is 7,125 feet elevation above sea level. No fires have occurred in refuse
material. Nothing has occurred to diminish the structural stability of
the refuse pile. Refuse will continue to be placed at this site for several

more years.



I certify that work performed on these impoundments and embankments has
been conducted in accordance with the appropriate plans and regulations.

?J;f Michael P. Watson, P.E.
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1.0 INTRODUCTION

A vegetation test plot program was submitted with the mine permit
applications by U.S. Fuels to satisfy OSM regulations for a tqsted
revegetation program. This final report covers the 5th year of the
program, or the 4th growing season, and summarizes the results from
the previous years. The results of the lst and 2nd growing seasons
are contained in tne 1985 and 1986 progress reports respectivly
(Appendix 1&2). Under the plan originally submitted to the DOGM,
the growth of the 3rd growing season (1987) was not to be measured.

The test plot program was installed in 1984 with the preparation
of the plot sites and the seeding of various seed mixes that fall.
The 1985 growing season was generally *dry" and "mild". The_§011
was dry when the plots were measured in August for the first
monitoring report. The precipitation in the 1986 growlng season
was "normal" but the summer was dry. The soil was dry when the
first plots were read on August 20th but rain fell that afternoon
and continued the next day, saturating the soil. The 1988 year was
considered a "drought" year, with little winter or spring moisture.
There was scattered late summer storms, that provided some molsture
late in the growing season.



"12.0 METHODS

Photos were taken at each photo station established in 1985, the

first year of monitoring. Thus, each photo station was
pnotographed in the 1st(1985), 2nd(1986), and 4th(1988) growing
seasons., The various treatments were sampled by the methods

explained in the 1985 progress report. In 1988, the live, above-
ground growth was clipped, air-dried, and weighed to obtain data
on productivity.

Plots and subplots sampled:
Study Site #1
"old coal refuse substrate”
subplots 1,2,3,4,5 and 6

"new coal refuse substrate"
subplots A,8,C,D,E and F

Study Site #2
Plot #1
Plot #2

Canyon Plots
Middle Fork Plot
South Fork Plot

Riparian pPlot



RESULTS

3.1 Study Site #1

The "drought" years of 1987 and 1988 have hindered plant
growth and slowed the rate of succession. This site is slowly
progressing from a plant cover of adventative species in the
lst growing season, through a cover of annual species, to a
sparse cover of perennial species mixed with a few annual

species. The establishment of mature perennial plants has
greatly increased the plant cover. The presence of more
perennial grass has also greatly increased the densities of
basal stems, when compared to the 2nd seasons drowth. See
Table 3.1.1.
Table 3.1.1 Transect Data, 1988
Productivity
Percent of Dry Weight Basal Stems
Supplot Bare Rock Litter Cover lbs/acre Per Quad
A. New Coal Refuse Substrate
A 17= 0 36 47 438 50.3
B 7 0 49 44 750 46.0
(o 13 0 42 45 938 58.8
D 11 0 46 43 438 61.3
B 2 0 50 48 875 57.2
F 1 0 58 41 500 43.9
Means 8.5 0.0 46.8 44.7 656 53.0
B. 0ld Coal Refuse Substrate
1 g* 0 48 44 6838 55.7
2 7 0 50 43 1063 56.1
3 9 1 44 46 750 55.3
4 4 0 47 49 1125 67.0
5 v 1 22 77 625 40.8
6 3 1 41 55 1000 57.0
Means 5.2 0.5 42.0 52.3 875 55.4

* (Coal fines, from adjacent refuse piles, have blown onto these

The
substrate

when

litter accumulation
compared Wwith the
percentage of plant cover and the productivity of the old
substrate is
significant at the 5% level respectivly.
plant growth in each substratum is nearly equal, as judged by
basal stems per unit area.

greater

than

is slightly greater

3

the

old

new

substrate,

two supplots producing bare areas with no vegetative growth.

substrate.

and

in the new

The

is

The densities of

The differences in substrate where compared by separating the



applications of the two seed mixes and the topsoil depths.
Generally the new substrate is superior where seed mix #l1 was
applied. However, with seed mix #2, the old substrate proves
superior as a growing medium over the new substrate.

When the combined means of the seed mix applications are
compared, the $#2 seed mix is superior to the #l1 seed mix in
litter accumulation, productivity and plant stem density
(litter and productivity at 5% level). Seed mix #1 1is
slightly superior in plant cover.

Table 3.1.2 Seed Mix and Substrate Comparisons

Productivity
Percent of Dry Weight Basal Stems
Subplot Bare Rock Litter Cover lbs/acre Per Quad
Seed Mix #l1-New Substrate
A 17= 0 36 47 438 50.3
C 13 0 42 45 938 58.8
‘ E 2 0 50 48 875 57.2
! Means 10.7 0 42.7 46.7 1750 55.4
i
: Qld Substrate A
1 g* 0 48 44 688 55.7
3 9 1 44 46 750 55.3
5 0 1 22 77 625 40.8
Means 5.7 0.7 38 55.7 688 50.6
Combined Means 8.2 0.3 40.3 51.2 719 53.0
| Seed Mix #2-New Substrate
| B 7 0 49 44 750 46.0
| D 11 0 46 43 438 61.3
i F 1 0 58 41 500 43.9
’ Means 6.3 0 S1 42.7 563 50.4
0l1d Supstrate
2 7 0 50 43 1063 56.1
4 4 0 47 49 1125 67.0
6 3 1 41 55 1000 57.0
Means 4.7 0.3 46 49 1063 60.0
Combined Means 5.5 0.1 48.5 45.6 813 55.2

ox UM

; Table 3.1.3 compares the topsoil applications with the old and
There were three topsoil depths used in the

new substrates.

4
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plot design, 6",12", and 18". Generally the old substrate is
superior to the new substrate in plant growth despite the
topsoil depths. The litter acumulation is greater on the new
substrate. The increase in topsoil depth does not seem to
change the differences between the old and new substrate.

When topsoil depth is considered, regardless of old or new
substrates, the increase from 6" to 12" depths has the
greatest affect on plant growth (productivity and basal
stems). The 12" topsoil depth is sufficient to establish the
best plant cover attainable on these types of substrates. The
few repetitions in each plot do not allow for statistical
testing.



J

Table 3.1.3

Topsoil Deptns and Substrates

Productivity
Percent of Dry Weight Basal Stems

Supplot Bare ROCK Litter Cover lbs/acre Per Quad
6"-New Substrate

A 17+ 0 36 47 438 50.3

B 7 0 49 44 750 46.0
Means 12 0 42.5 45.5 594 48.2
6"-0ld Substrate

1 g* 0 48 44 688 55.7

2 7 0 50 43 1063 56.1
Means 7.5 0 49 43.5 876 55.9
Combined Means 9.75 0 45.8 44.5 735 52.0
12"-New Substrate

C 13 0 42 45 938 58.8

D 11 0 46 43 438 61.3
Means 12 0 44 44 688 60.0
12"-01d Supstrate

3 9 1 44 46 750 55.3

4 4 0 47 49 1125 67.0
Means 6.5 0.5 45,5 47.5 937 61.2
Combined Means 9.2 0.2 44,7 45.17 813 60.6
18"-New Substrate

E 2 0 50 48 875 57.2

F 1 0 58 41 500 43.9
Means 1.5 0 54 44.5 688 50.6
18"-0ld Substrate

5 0 1 22 717 625 40.8

6 3 1 41 55 1000 57.0
Means 1.5 1 31.5 66 813 48.9
Combined Means 1.5 0.5 42.7 55.2 750 49.8

J



" Taple 3.1.4 Species Composition Test Site #1, 1988

Total Ave. # Percent of
Species # Plots Stems/Quad Total Cover
A. New Coal Refuse Substrate
Agropyron smithii 3 3.59 3.00
Agropyron sp. 5 8.56 10.48
Agropyron cristatum 1 2.85 3.49
Bromus tectorum 6 26.25 57.08
Oryzopsis hymenoides 4 5.46 6.52
Stipa comata 1 0.40 0.70
Sitanion hystrix 1 1.25 0.47
Salsola kali 5 1.10 3.96
Astragalus ciceri 1 0.25 0.47
Linium lewisii 3 1.92 5.13
Grindelia squarrosa 4 0.47 4.67
Ceratoides lanata 4 0.48 2.80
Atriplex canescens 2 0.17 0.70
unknowns 1 0.25 0.47
Total Species 13

B. 01d Coal Refuse Substrate 30 quads

Agropyron smithii 1 2.26 1.54
Agropyson spicatum 1 1.02 0.58
Agropyron sp. 5 16.26 21.23
Agropyron cristatum 2 3.92 3.47
Bromus tectorum 6 20.67 40.92
Oryzopsis hymenoides 3 4.39 2.51
Sitanion hystrix 1 1.11 0.19
Stipa comata 1 0.21 0.19
Astragalus ciceri 2 0.32 0.58
Grindelia squarrosa 4 1.20 11.19
Linium lewisii 2 1.47 3.86
Salsola kali 4 0.48 2.12
Artemisia tridentata 1 0.17 1.93
Ceratoides lanata 5 1.81 8.68
Chrysothamnus

viscidiflorus 1 0.11 0.39
Total Species 15
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3.2 Study Site #2

This site, where 12" of topsoil was removed, has shown an
increase in seeded species. The annual grasses have been
replaced by perennial grasses and shrubs, the forbs are still
a major part of the seeded communities. The developing seeded
plant cover has diversity as grasses, forbs and shrubs are all
present on the sites. Seed Mix #1 appears at this time to be
superior to Seed Mix #2 (Table 3.2.1, cover and density at 5%
level).

Table 3.2.1 Transect Data, 10 quadrants per seed mix

Percent of

Bare Rock Litter Cover Basal Stems/Quadrant

A. Seed Mix #1
31.4 0.0 44.4 24.2 37.1

B. Seed Mix $2
29.7 0.0 55.1 15.2 26.7
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Table 3.2.2 Species Composition on Subplots, 1988

Total Total Mean # Percent of
Species $¢ Plots § Stems /Quad Total Cover
A, Seed Mix #1
Agropyron trachycaulum* 7 134 19.1 25.61
Oryzopsis hymenoides * 4 39 9.8 7.43
Sitanion hystrix 1 17 17.0 4.00
grass seedlings 2 8 4.0 2.00
Grass Subtotal 39.04
Astragalus cicer 1 4 4.0 4.13
Lathyrus sp. 3 9 3.0 7.02
Linium lewissi 10 92 9.2 45.88
Sphaeralcea coccinea 3 3 1.0 1.65
Forb Subtotal 58.78
Ceratoides lanata * 1 2 2.0 1.23
Chrysothamnus nauseosus *4 22 5.5 5.37
Snrub Subtotal 6.60
* seeded species 39.64
Total # of Species 11
B. Seed Mix #2
Agropyron sp. * 4 73 18.5 17.76
Oryzopsis hymenoides * 3 8 2.4 3.29
Bromus tectorum 1 18 18.0 3.29
Grass Subtotal 24.34
Linium lewisii * 3 21 7.0 4.60
Melilotus officinalis * 1 1 1.0 0.66
Penstemon Palmeri 3 37 12.3 15.79
Forb Subtotal 21.05
Ceratoides lanata * 2 3 1.5 5.26
Chrysothamnus nauseosus *4 28 7.0 18.42
Chrysothamnus
viscidiflorus 4 35 8.8 23.03
Snrub Subtotal v 46.71
* seeded species 49.99
Total # of Species 9

The percentage of seeded species is higher in the plant
community established in the plot seeded with seed mix #2.
However, the number of seeded species present in both plant

9



communities is similar(6 in #1, 7 in #2). The %1 seed mix
community also has a greater total number of species than the
$2 seed mix community. The percentage of grass is higher in
the seed mix #1 plant community than the #2 mix, but the
opposite is true for the shrub component of the respective
seeded communities. Generally the distribution of the major
plant groups is more even in the #2 seed mix community. There
appears to have been some crossover of seeded species in each
plot apparently due to proximity of plots and/or sloppiness
of seeding efforts. This confuses the analysis and renders
statistical analysis valueless.

3.3 Canyon Plots

The three plots have produced good stands of seeded grasses
and forbs. Most of the species had flowered or were flowering
during the field work in August. Generally grasses have
increased on the plots and matured. Also species diversity has
increased but total vegetative cover has decreased. This is
probably due to the decrease in the total number of plants in
the plots as evidenced by the reduction in basal stems per
quadrant from 1985 and 1986 (Table 3.3.1).

Table 3.3.1 Transect Data, 1988 5 quadrants

Percent of Productivity Basal Stems
Bare Rock Litter Cover lbs./acre /Quadrant

A. Middle Fork
10 0 57 33 788 58.10

B. South Fork
9 7 42 42 1088 56.80

C. Riparian
14 1 52 33 375 21.00

The Middle Fork and South Fork plots have an excellent stand
of seeded and seral plants. The amount of litter and
production of forage is equal to that normally produced on
adjacent indigeneous plant communities. The amount of litter
on the Riparian Plot has increased and bare ground has
decreased. The low forage production is a result of the
shading by the tree stand.

10



Table 3.3.2 Species Composition

Total Total Mean # Percent of
Species # Plots # Plants /Quad Total Cover
A. Middle Fork
Agropyron spicatum * 3 22 7.4 5.40
Bromus marginatus * 5 21 4.2 6.60
Dactylis glomerata * 5 53 10.6 52.40
Elymus sp. * 5 26 5.2 13.00
Phleum alpinum * 5 63 12.6 17.40
Grass Subtotal 94.80
Hedysarum boreale * 1 1.0 1.20
unknown forbs 1 2 2.0 1.20
Forb Subtotal 2.40
Symphoricarpos *
oreophilus 1 1 1.0 1.80

B. South Fork

Agropyron subsecundum 4 23 5.8 5.20
Bromus marginatus * 2 16 8.0 4.06
Dactylis glomerata * 5 112 22.4 45.50
| Phleum alpinum * 4 29 7.3 19.80
f © Oryzopsis hymenoides * 4 54 13.5 9.00
Grass Subtotal 83.56
Cynoglossum officinale 1 1 1.0 2.36
Hedysarum boreale * 2 3 1.5 8.50
Viguiera multiflora 2 8 4.0 3.30
. Unknown Forb 1 1 1.0 0.47
; Forb Subtotal 14.63
| Cercocarpus ledifolius * 1 1 1.0 0.47
‘r Symphoricarpos
’ oreophilus * 1 4 4.0 1.42
Shrub Subtotal 1.89
C. Riparian
Agropyron smithii * 1 4 4.0 1.23
Bromus marginatus * 4 41 10.2 25.15
Dactylis glomerata * 3 43 14.3 22.70
Elymus sp. * 2 7 3.5 4.29
Phleum alpinum * 1 36 36.0 9.20
Grass Subtotal 62.57
Cynoglossum officinale 1 1 1.0 3.06
Hedysarum boreale 1 1 1.0 1.84
Mahonia repens 4 19 4.8 29.45
Forb Subtotal 34.35

11
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Table 3.3.2 Con't.

Abies sp. 1 1 1.0 1.84
Populus tremuloides 1 1 1.0 1.23
Shrub Subtotal 3.07

4.0

The plant communities estaplished in the South and Middle
Forks are a grass/foro type with a very minor shrub component.
The seeded grass species account for most of the grasses in
the communities. The grasses in the Riparian seeded community
are similar to those of the South and Middle Forks
communities, even thougn a different seed mix was used in the
Riparian plot.

Summary of Results

This section provides a summary of the change in the plots through
the years and a comparison of seed mixtures and sites.

4.1 Study Site #1

12



Table 4.1.1 Species Composition Changes, 1985-1988

Total # Plots Percent of Total Cover
Species 1985 1986 1988 1985 1986 1988
A. New Coal Refuse Supstrate, 30 quads
Agropyron smitnii - - 3 - - 3.00
Agropyron sp. - 7 5 - 56.00 10.48
Agropyron cristatum - - 1 - - 3.49
Bromus tectorum - - 6 - - 57.08
Oryzopsis hymenoides - - 4 - - 6.52
Stipa comata - - 1 - - 0.70
Sitanion hystrix 2 - 1 0.01 - 0.47
grass seedlings 7 6 - 0.01 9.00 -
Astragalus ciceri 1 - - - - 0.47
Chenopodium sp. 25 - - 5.80 - -
Grindelia squarrosa 1 - 5 tr - 4.67
Kochia scoparia 28 4 - 19.50 13.00 -
Linium lewisii - - 3 - - 5.13
Salsola kali 30 4 5 72.30 4.00 3.96
Ceratoides lanata 5 7 4 0.01 12.00 2.80
Atriplex canescens - 1 2 - 2.00 0.70
unknowns 1 - 1 tr - 0.47
B. 0ld Coal Refuse Substrate 30 quads
Agropyron smithii - - 1 - - 1.54
Agropyson spicatum - - 1 - - 0.58
Agropyron sp. - 3 5 - 3.00 21.23
Agropyron cristatum - 5 2 - 28.00 3.47
Bromus tectorum - - 6 - - 40.92
Oryzopsis hymenoides - 3 3 - 10.00 2.51
Sitanion hystrix - 2 1 - 3.00 0.19
Stipa comata - - 1 - - 0.19
grass seedlings 1 7 - tr 6.00 -
Astragalus ciceri - - 2 - - 0.58
Chenopodium sp. 23 1 - 3.60 1.00 -
Descuriana sp. - 1 - - 3.00 -
Grindelia squarrosa - 5 4 - 28.00 11.19
Linium lewisii - - 2 - - 3.86
Kochia scoparia 30 6 - 25.10 13.00 -
Salsola kali 30 2 4 70.00 1.00 2.12
Artemisia tridentata - - 1 - - 1.93
Ceratoides lanata 9 - 5 0.60 - 8.68
Chrysothamnus
viscidiflorus - - 1 - - 0.39
unknowns 3 - - 0.60 - -

13



The Chenopodium sp. and the Kochia scoparia were the early
pioneers of these seeded disturbed sites. These plants
quickly faded as the perennial seeded species, especially the
grasses, began to become established and eventually dominate
the new plant community. It was amazing that Bromus tectorum,
an invader annual grass, did not pecome established until the
3rd or 4th growing season.

The Ceratoides lanata became the dominant species of seeded
shrubs. The only seeded forbs to become established were the
Linium lewisii and Astragalus ciceri. The seeded grass
species that formed a dominant part of the plant community
were the Agropyron spp. and the Oryzopsis hymenoides.

4.2 Study Site §2

14



'\ Table 4.2.1 Species Composition Changes, 1985-1988

Total # of Plots Percent of Total Cover
Species 1985 1986 1988 1985 1986 1988
A. Seed Mix #1
Agropyron trachycaulum* - 4 7 - 15.00 25.61
Oryzopsis hymenoides * - 1 4 - 1.00 7.43
Sitanion hystrix - 1 - - 4.00 -
grass seedlings 2 2 10.50 2.00 2.00
Elymus sp. - 1 - - 14.00 -
Grass Subtotal 10.50 36.00 35.04
Aster chilensis * - 1 - - 1.04 -
Astragalus cicer 1 2 0.70 3.64 4,13
Chenopodium sp. 1 - - 0.70 - -
Convolvulus sp. 1 1 - 4,50 1.04 -
Grindelia squarrosa 2 5 - 4.20 29.70 -
Kochia scoparia 4 - - 7.00 - -
Lathyrus sp. - - 3 - - 7.02
Linium lewisii 4 5 10 7.30 13.02 45.88
Melilotus officinalis * 2 1 - 6.30 5.21 -
Salsola kali 10 - - 53.70 - -
Sphaeralcea coccinea - 4 3 - 7.81 1.65
Forb Subtotals 84.40 61.46 58.68
! ) Ceratoides lanata * 3 2 1 1.00 1.04 1.23
%’ Chrysothamnus
i nauseosus * 2 4 4 1.70 5.21 5.37
| Purshia tridentata - 1 - - 0.52 -
| Shrub Subtotals 2.70 6.77 6.60
; * seeded species 9.00 42.50 39.64
B. Seed Mix #2
Agropyron sp. * - 6 4 - 20.32 17.76
Oryzopsis hymenoides * - 2 3 - 1.62 3.29
Bromus tectorum - - 1 - - 3.29
grass seedlings 7 - - 11.80 - -
Grass Subtotal 11.80 21.94 24.34
Astragalus cicer * - 1 - - 0.81 -
Cardaria sp. - 2 - - 2.44 -
Chenopodium sp. 4 - - 3.10 - -
Erigeron sp. 1 1 - 1.50 1.62 -
Grindelia squarrosa 3 4 - 6.10 19.70 -
Helianthus sp. 1 - - 1.50 - -
Kochia scoparia 3 - - 9.70 - -
Linium lewisii * 4 5 3 4.60 23.60 4.60
; Melilotus officinalis * 2 1 1 1.50 5.69 0.66

15



Table 4.2.1 Con't.

Penstemon Palmeri - - 3 - - 15.79
Salsola kali 9 - - 46.10 -
Spharaelcea coccinea 2 1 - 2.10 tr.

Forb Subtotal 76.20 51.68 21.05
Ceratoides lanata * 3 1 2 2.60 5.24 5.26
Chrysothamnus nauseosus *4 7 4 2.10 21.14 18.42
Chrysotnamnus

viscidiflorus - - 4 - - 23.03
Purshia tridentata * 1 - - 0.50 -

Shrub Subtotal 5.20 26.38 46

* seeded species 11.30 78.42 49

The amount of differences, in bare ground, between the two
seed mixes is neglible. Most of the basic difference is in
a greater litter occurrence in Seed Mix #2, and a greater
plant cover in Seed Mix #1.

The first years' growth in both plots was dominated by
adventative species, similar to those found a Study Site #1.
However, by the second year of growth the seeded species and
other perennials had largely replaced the adventative species.
By the fourth year of growth, the seeded species accounted for
40-50% of the plant cover. '

The plant cover in the Seed Mix #1 plot is composed mostly of
grasses and forbs, while that in Seed Mix #2 has a greater
amount of shrubs. The comparisons of the two seed mixes is
not clear due to an apparent mixing of seeded species from one
plot to another. The proximity has allowed the seed mixes to
cross from one plot to another, either at seeding or during
subsequent seed production by the seeded species. Both plots
have very similar appearances.

4.3 Canyon Plots
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‘) Table 4.3.1 Species Composition Changes, 1985-1988

Total # of Plots Percent of Total Cover

Species 1985 1986 1988 1985 1986 1988
A. Middle Fork
Avena fatua 1 - - 0.90 - -
Agropyron spicatum * - 2 3 - 6.60 5.40
Bromus marginatus * 3 5 5 0.90 12.00 6.60
Dactylis glomerata * - 4 5 - 15.60 52.40
Elymus sp. * - 3 5 - 14.40 13.00
Phleum alpinum * 1 4 5 0.90 31.80 17.40
grass seedling * 5 1 - 91.30 0.60 -
Grass Subtotal 94.00 81.00 94.80
Chenopodium sp. 1 - - 0.50 - -
Hedysarum boreale * - - - - 1.20
Kochia scoparia - 3 - - 7.80 -
Monolepsis nuttallianus 1 1 - 0.90 2.40 -
unknown forbs 1 2 1 0.50 1.80 1.20
Forb Subtotal 1.90 12.00 2.40
Symphoricarpos *
oreophilus - - 1 - - 1.80
Populus tremuloides - 2 - - 4.80 -

3 Shrub Subtotal - 4.80 1.80

? / * seeded species 93.10 81.00 97.80

i B. South Fork

. Avena fatua - 1 - - 0.54 -
Agropyron subsecundum 2 1 4 2.20 0.54 5.20
Bromus marginatus * 4 5 2 7.40 43.74 4.06
Dactylis glomerata * - 4 5 - 29.16 45.50
Phleum alpinum * 4 1 5 2.20 0.54 19.80
Oryzopsis hymenoides * -~ - 4 - - 9.00
grass seedlings * ) 1 - 64.80 0.54 -
Grass Subtotal 76.60 82.62 83.56
Cleome serrulata 2 - - 6.60 - -
Chenopodium album 2 - - 1.40 - -
Chenopodium sp. 1 - - tr. - -
Cynoglossum officinale 2 - 1 2.70 - 2,36
Hedysarum boreale * - - 2 - - 8.50
Melilotus officinale 2 4 - 1.40 5.94 -
Salsola kali 1 - - 1.40 - -
Viguiera multiflora 1 2 2 0.50 3.78 3.30
Unknown Forbp 5 - 1 9.40 - 0.47
Porb Subtotal 23.40 9.72 14.63
Cercocarpus ledifolius* - - 1 - - 0.47

./ Symphoricarpos
17
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Table 4.3.1 Con't.
oreophilus *
Shrub Subtotal

* seeded species

C. Riparian
Agropyron smithii *
Bromus ciliatus =
Dactylis glomerata
Elywus sp.

Phleum alpinum *
Poa pratensis *
grass seedlings *
Grass Subtotal

Balsamorhiza sagitta *
Cynoglossum officinale
Hedysarum boreale
Vicia americana *
Mahonia repens
Melilotus officinale
Mertensia sp.

Forb Subtotal

Abies sp.
Populus tremuloides
Shrub Suptotal

* seeded species

Vi 1o

e Nl e

Lt 11~ wN

Lol ol (ST B |

1L P NWe -

LI I O B |

el

74.40 74.52 88.75

- 38.18 1.23
- 28.41 25.15
- 1.33 22.70
- - 4.29
- - 9.20
2.50 2.22 -
93.10 - -
95.60 70.14 62.57
0.60 - -
- - 3.06
- - 1.84
1.90 - -
0.60 5.77 29.45
- 1.33 -
1.20 8.88 -
4.30 15.98 34.35
- - 1084
- - 1.23
- - 3.07
98.10 68.81 35.88

The seeded grasses and forbs did very well in the Middle and
establishing a good ground cover. The
seeded shrub species were not evident in these plots. 1In the
Riparian Plot, the seeded species initially provided much of
However, with time other native species,
common to riparian communities, colonized the plot and became

South Fork plots,

the ground cover.

co-dominant with the seeded species.
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