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Table 1,

SITE la.

Plant Community Characteristics

LOCATION

Lower Conveyor

Validation

Crasses

Torbs

Browse

VIGETATIOCH

Spruce-fir

Taxa % Cover % Freq. % Comp.

Stipa columbiana 20.4 55 38
Carex sp. 9.0 50 17
Stipa lettermanii 6.2 10 12
Agropyron caninum 6.1 30 11
Poa pratensis 2.9 20 6
Bromus anomalus 1.1 20 2
Poa sp. .1 5 _T
- Total Grass 45.8 86
Helenium hoopesii 3.2 i0 6
Collinsia parviflora .9 10 2
Galium boreale ) 5 2

Silene menziesii .8 5 2.
Machaeranthera bigelovii .2 10 T
Viola adunca .2 10 T
Gayophytum ramosissimum .1 5 T
Epilobium angustifolium .1 5 T
Penstemon watsonii .1 5 ‘T
Taraxacum officinale .1 5 T
Cryptantha crassisepala .1 5 T
Total Forbs 6.6 12
Mahonia repens .9 10 2
Total Browse ) T2
Totals 53.3 ; 100
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Picea pungens 11.6 ft 40 % 129. &
Populus tremuloides ' 60 % 194.3 g
< 1" Diameter > Diameter
Taxa
<3'tall|»3'tall|.1"-3"d. |3"-6"d. 6"-12"d. | 12"-15"d. | >15"d.
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Populus tremuloldes 13 6
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Table 3. Plant Coc=unity Charactaristics

SITE 1b. : LOCATION VEGZTATION
Lower Conveyor . ‘ . Spruce-iir
‘Reference
Taxa % Cover % Freq. % Comp.
Stipa columbiana ’ 19.6 55 53
Agropyron caninum 5.8 15 16
a Carex sp. 5.0 30 14
a Bromus carinatus .8 5 2
c Poa pratensis .8 5 2
© Stipa lettermannii .8 5 2
Total Grass 32.8 89
Silene menziesii 2.6 10 7
Lathyrus lanzwertii 9 5 2
3@ Stellaria jamesiana .2 10 1
2 Viola adunca .2 15 1
e Galium boreale 1 5 T
Hackelia floribunda 1 5 T
Heleniuvm hoopesii .1 5 T
Total Torbs 4.2 11
]
2
o
o
" Totals 37.0 100
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Picea pungens 11.8 ft 52% 162.9 8
Populus tremuloides ’ 487 150.4 o
< 1" Diameter > 1" Diameter T
Taza i
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Populus tremuloildes 1 12 6
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Table 5. Plant Community Chearacteristics
SITE 2a. LOCATION VECETATION
Lower Conveyor . . Aspen Opening
Validation Opening ) ' (Stinging nettles)
E Taxa %4 Cover % Freq. 7 Comp. |
. Poa pratensis , 24.5 80 16
i Stipa lettermannii 7.8 25 5
@ Stipa columbiana 7.6 20 5
@ Agropyron caninum 5.0 10 3
é Carex geyeri 4.4 10 3
Q Bromus carinatus 1.9 5 1
Agropyron smithii .8 5 T
Muhlenbergia richardsonis .8 5 T
Total Grass 52.8 33
0 Urtica dioica 4 53.4 85 34
v Collinsia parviflora 19.1 45 12
< Lappula occidentalis 10.0 60 6
Gayophytum ramosissimum 8.2 45 6
Helenium hoopesii 8.0 15 5
Cryptantha sp. 4.8 25 3
Cirsium foliosum 1.6 15 1
Total Forbs 105.1 67
3
4]
2
<)
o
. Totals 157.9 100
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Table 5. Plant Community Characteristics
SITE 2b. LOCATION VEGETATION

Lower Conveyor Aspen opening
Reference Opening . o . . (Stinging nettles)

3 Taxa , % Cover | 7 Freq. % Comp.

Poa pratensis 42.1 90 Z6
Stipa lettermannii 4.9 25 3
5 Muhlenbergia richardsonis 3.1 5 2
g @ Koeleria cristata 1.9 ) 1
' 5 Agropyron caninum 1.6 15 1
© Total Grass 53.6 33
Helenium hoopesii 39.5 80 24
3 Urtica dioica 31.86 50 19
Gayophytum ramosissimum 14.8 65 9
Lappula occidentalis 6.2 55 4
] Cirsium foliosum 6.0 40 4
Collinsia parviflora 4.0 35 3
Polygonum kelloggii 2.6 10 -2
3 m Polygounum sawatchense 1.8 20 1
2 Cryptantha sp. 1.2 25 1
o Achillea millefolium - .1 5 T
- Phacelia heterophylla .1 5 T
] Polygonum aviculare .1 5 _ T
Total Forbs 108.0 67
Artemisia cana .8 5 T
:g Total Browse .8 0

2

Z |
g Totals 162.4 100
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Table 7. Plant Community Characteristics

SITE 3a. LOCATION ’ VESZTATION
Lower Conveyor Aspen
Validation '
Taxa % Cover %4 Freq. % Comp.
| Poa pratensis 32.2 40 24 ;
Stipa columbiana 21.9 65 17
3 Stipa lettermannii 11.8 45 9
g Carex sp. 10.9 35 8-
e Agropyron caninum 7.1 25 6
© Agropyron dasystachyum 5.8 15 4
Muhlenbergia richardsonis .8 5 1
Total Grass 90.5 69
Helenium hoopesii 16.9 55 13
Cirsium foliosum 12,1 50 9
! Gayophytum ramosissimum 3.9 10 3
Cryptantha crassisepala .9 10 1
Penstemon watsonii .9 10 1
! Polygonum sawatchense .9 10 1
2 Vicia americana .8 30 1
5 Arabis sp. .1 5 T
= ragaria virginiana .1 5 T
g Stellaria jamesiana .1 5 _T
Total Forbs 36.7 29
i
g Populus tremuloides .9 10 1
Symphoricarpos oreophilus .8 5 1
Total Browse 1.7 2
v
w
: 3
7 £
1 :
‘s ; Totals 128.9 100 __J
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Table 9. Plant Community Characteristics

SITE 3b. LOCATION VEGETATION
Lower Conveyor Aspen
Reference
Taxa % Cover % Freq. % Comp.
Stipa lettermannii’ 25.0 65 27
Stipa columbiana 20.9 35 22
g Poa pratensis 19.0 45 20
a Agropyron caninum 10.1 25 10
b Carex sp. 7.8 45 8
© Bromus carinatus 3.9 10 4
Bromus anomalus 1.9 5 2
Koeleria cristata .8 5 T
Stipa comata .8 5 _T
Total Grass 50.2 93
Helenium hoopesii 2.6 10 "3
Cirsium foliosum .9 20 1
Gayophytum ramosissimum .8 5 1
Vicia americana .5 20 T
2 Taraxacum officinale .2 5 . T
5 Achillea millefolium .1 5 T
= Silene denziesii -1 5 _T
Total Forbs 5.2 5
Mahonia repens .8 5 1
Symphoricarpos oreophilus .8 5 1
Total Browse 1.6 2
[
0
2
g
!
Totals 97.0 100
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Table 10. Grazing Productivity
SITE 3b. : LOCATION ) VEGETATION
Lower Conveyor Aspen
Reference
PLOT SIZE: 0.96 sq. ft.
Taxa Dry Wt. Prod. 7 Comp.
@ Stipa lettermannii 7.6 20
a Poa pratensis 6.8 18
< Agropyron caninum 1.4 T
& Carex sp. .9 2
Stipa columbiana A 1
Muhlenbergia richardsonis T T
Total Grasses 17.1 44
Cirsium foliosum 11.7 30
Helenium hoopesii 9.5 25
Gayophytum ramosissimum T T
Polygonum sawatchense T T
" Total Forbs 21.2 55
L
b
o
[
Populus tremuloides .5 1
Total Browse .6 1
ol
[%2]
3
o]
=
Totals 38.9 : 100
Est. Potential Prod. for site 389 1bs/ac.
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Table 13.

Plant Community Characteristics

LOCATION

SITE 4a. VEGETATICY
Conveyor Line Sagebrush
Validation
Taxa % Cover 7% fregqg. % Comp.
Poa ampla 7.7 20 7
Poa fendleriana 7.0 27 7
8‘ Agropyron spicatum 6.1 67 6
@ Carex sp. 3.8 13 4
e Bromus carinatus 1.3 7 1
O Poa secunda 1.3 3 1
Stipa viridula 1.3 3 1
Bromus reflexa .5 3 T
Stipa comata .5 3 T
Bromus tectorum .1 3 T
Total Grass 26.6 27
Geranium richardsonii 2.7 13 3
Penstemon sp. 2.2 10 2
Aster sp. 1.5 10 1
Stellaria jamesiana 1.5 10 1
@ Cirsium sp. 1.3 10 1
’g, Viola sp. .3 10 T
= Brickellia sp. .1 3 T
Delphinium sp. .1 3 T
Oenothera sp. .1 3 _ T
Total Forbs 9.8 8
Symphoricarpos oreophilus 25.7 67 25
Artemisia tridentata 21.2 47 21
Amelanchier alnifolia 6.3 13 6
Rosa woodsii 6.3 3 6
Purshia tridentata 5.4 10 3
%I Prunus virginiana 2.2 7 2
2 Chrysothamnus viscidiflorus -3 3 _ T
= Total Browse 67.6 65
Totals 107.0 100
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Table 13. Grazing Productivity

SITE 4a. ) LOCATION . VEGETATION
Conveyor Line Sagebrush
Validation
PLOT SIZE: 0.96 sq. ft.
Taxa Dry Wt. Prod. % Comp.
@ Agropyron spicatum 7.2 8
0 Poa ampla 4.8 5
@ Arrhenatherum elatius 4.5 5
& Poa fendleriana 1.2 1
Carex sp. 1.0 1
Total Grasses 18.7 20
Penstemon sp. 2.5 3
Aster sp. .8 1 .
Senecio sp. .8 1
Polemonium .2 T
- Gilia sp. T T
2 ' Total Forbs 4.3 5
2
Artemisia tridentata 40.6 44
} Symphoricarpos oreophilus 12.6 13
{ Purshia tridentata 10.0 11
l Chrysothamnus viscidiflorus 3.2 3
Rosa woodsii 2.8 3
Pachystima myrsinites .9 1
Total Browse 70 75
]
@
<)
=
Totals 93.1 100

‘Est. Potential Prod. for Site

931.0 1lbs/ac.
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Table 1l4. . . s
Plant Cecmmunity Characteristics

SITE 4b. LOCATION VEGETATICYN
Conveyor Line Sagebrush
Reference '
Taxa % Cover % Freq. % Comp.
Agropyron spicatum 26.0 76 21
m Poa ampla 6.0 - 25 5
Y Poa fendleriana 3.3 20 2
2 Stipa lettermanii 1.7 3 1
& Carex sp. 1.3 7 1
Bromus anocmalus .1 3 1
Stipa comata T 2 T
Poa pratensis T 2 T
Total Grass 37.4 31
Penstemon watsonii 4.8 15 4
Lupinus argenteus 2.4 6 -2
Aster sp. 1.1 3 1
Brickellia sp. 1.0 2 1
. Castilleja linearis .5 5 T
2 Cirsium foliosum A 6 T
9’ Collinsia parviflorz .2 5 T
- Erigercn speciosus .2 7 T
Gayophytum nuttallii .2 6 T
Cryptantha crassisepzla .1 3 T
Aster sp. T 2 T
Chaenactis sp. T 2 T
Epilobium sp. T 2 T
Comandra umbellata T 2 T
Grindelia sp. T 2 T
Eriogonum umbellatun T 2 T
Sisymbrium sp. T 2 _T
Total Forbs 10.9 8
9]
%)
:
i i !
| ! |
! Totals (Continued) i g

15N-16



Table 15. Plant Community Characteristics

SITE 4b. LOCATION VEGETATION

Conveyor Line . ‘Sagebrusnt
Reference (Continued)

Taxa % Cover % Freq. % Comp.
Artemisia tridentata 34.2 62 26
’ n Purshia tridentata 19.1 40 15
g Symphoricarpos oreophilus 17.6 45 14
F’ @ Amelanchier alnifolia 5.2 20 4
gl & Chrysothamnus viscidiflorus 2.3 5 2
Rosa woodsii 7 10 T
- Artemisia sp. 6 -2 T
E] Mahonia repens 5 5 T
Cercocarpus montanus T T T
Total Browse 81.2 61
E;
T
1]
=
St
:] 2
. o
24
] 2
' Totals 129.5 100
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Table 16. Grazing Productivity

SITT 4b. ‘ LOCATION VEGETATION
Conveyor Route Sagebrush
Reference
PLOT SIZE: 0.36 sq. ft.
Taxa Dry Wt. Prod. %4 Comp.
wl Poa ampla 20.7 16
& Agropyron spicatum 17.4 13
i Poa fendleriana 2.0 1
- Carex sp. .2 T
Total Grasses 40.3 30
Penstemon sp. 3.0 2
Lupinus sp. 1.5 1
-Aster sp. .5 T
Senecio sp. .2 T
: Total Forbs 5.2 3
2
= Artemisia tridentata 51.5 39
P Purshia tridentata 30.4 22
Symphoricarpos orecphilus 4.9 3
Chrysothamnus viscidiflorus 4.8 3
Amelanchier alnifolia A T
Total Browse 92.0 67
2!
2
5|
Totals 137.5 100
Est. Potential Prod. for Site 1375.0 1bs/ac.
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Table 17. Plant Community Characteristics
SITE 5a. LOCATION . VEGETATION
Whiskey Canyon Conveyor Aspen
Validation
Taxa % Cover 7% Freq % Comp
Agropyron caninum 36.8 90 23
Poa pratensis 16.5 65 10
Bromus carinatus 13.6 45 8
9 Carex geyeri 8.2 25 5
a Elymus glaucus 6.2 10 4
E’ Stipa lettermanii 2.6 10 2
© Stipa columbiana 1.7 50 1
Total Grass 85.6 ' 53
Lathyrus lanzwertii 7.9 60 5
Achillea millefolium 7.5 60 5
Helenium hoopesii 6.5 25 4 o
Silene menziesii 5.8 40 A
Smilacina stellata 4.0 -35 3
Penstemon watsonii 3.2 10 2
Senecio serra 2.6 10 2
Geranium fremontii 2.1 33 1
2 Potentilla gracilis 1.9 5 1
5 Reliomerus multiflora 1.6 13 1
= Fragaria virginiana 1.1 20 1
Hackelia floribunda 1.0 15 T
Erysimum asperum .8 30 T
Polygonum sawatchense .4 15 T
Stellaria jamesiana ! 15 T
Thalictrum fendleri _ .4 15 T
Polemonium foliosissimum .1 5 T
Collinsia parviflora .1 10 T
! _ Total Forbs 47.4 29
¥ Symphoricarpos oreophilus 22.4 65 14
Z Abies lasiocarpa 6.1 10 4
2| Populus tremuloides .8 5 _T
Total Browse 29.3 18
Totals 162.3 100
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Table 18.

Whiskey Canyon Conveyor
Validation

PLOT SIZE: 0.96 sq. ft.

Crasses

TForbs

Browse

SITE 5a. ) LOCATION

Grazing Productivirty

VEGETATION

Aspen

Taxa

Dry Wt. Prod.

»Comp.

Agropyron caninum
Stipa lettermannii
Poa pratensis
Carex sp.

Bromus carinatus

Total Grasses

Geranium fremontii
Hackelia floribunda
Achillea millefolium
Lathyrus sanzwertii
Silene menziesii
Polemonium sp.
Heliomeris multiflora
Penstemon watsonii
Chenopodium fremontii
Collinsia parviflora
Erysimum asperum
Fragaria virginiana
Galium sp.

Osmorhiza depauperata
Stellaria jamesiana
Taraxacum officinale
Thalictrum fendleri
Polygonum sawatchense

Total Forbs

Symphoricarpos oreophilus

Abies lasiocarpa

Total Browse
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East. Potential Prod.

for site

595 lbs/ac.
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Populus tremuloides  11.04 ft 95% 339.3 A
Abies Concolor g 5% 17.9 S
1
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'z .
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N ‘ < 1" Diamecter : :) 1" Diameter
Taxa
<3'tall [>3'talll 1"-3"d. |3"-6"d. 6"-12"d. | 12"-15"d. | >15"d.
Populus tremuloides 21 17
Abies concolor ' 2 .
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Table 21. Plant Comrunity CHaracteristics

ﬂ
g‘ SITE 6. LOCATION VZCLTATION
‘3 Whiskey Canyon Conveyor ' » ) Soruce-fir
Reference ' '
E; Taxa % Cover | 7% Tregq. % Comp.
2 Stipa columbiana 3.9 19 7
Ei Agropyron caninum 1.1 20 2
b Bromus carinatus 1.0 13 2
. o Poa pratensis 1.0 15 2
g} c Carex sp. .1 5 T
© Total Grass 7.1 13
g
Lathyrus lanzwertii 10.8 30 19
Arnica cordifolia 5.4 40 10
E§ Pyrola secunda 2.0 10 4
Aquilegia coerulea 1.5 10 3
( ragaria virginizna 1.5 35 3
gg Helenium hoopesii 1.5 10 3
' Thalictrum fendleri 1.0 15 2
Viola adunca 1.0 20 2
?3 Osmorhiza depauperata 9 10 2
(& 2 Aster engelmannii 8 5 1
5 ! Castilleja miniata 8 5 1
2 = ! Smilacina stellata 8 5 1
i} Achillea millefoliun 6 2 1
Mitella sp. 4 15 T
Geranium fremontii 2 10 T
Ea Hackelia floribunda 2 10 T
Erigeron superbus 1 5 T
Stellaria jamesiana .1 5 _T
Total Forbs 29.6 52
_ i
:3 ! Shepherdia canadensis 6.9 15 12
‘ 9 | Abies lasiocarpa 6.6 25 12
2 Symphoricarpos oreophilus .2 10 11
:] = ’ Pachystima myrsinites 2 10 T
’ Populus tremuloides .2 10 T
| Total Browse 20.1 35
:3 f Totals 56.8 100
. L :
‘] 15N-23
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Pseudotuga menhiesid
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- Mean Relative Density O o
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Distance Frequency per Acre 3 &5
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Populus tremuloides 407 173.4 &
Picea pungens 10.0 50% 216.8 3
Abies eeneedoxr<ls/cciars ) 2% 8.7.
Pseudotsuga menziesii 8% 34.7
< 1" Diameter > 1" Diameter
“Taxa
, <3'tall [>3'tall| 1"-3"d. [3"-6"d. 6"-12"d. | 12"-15"d. | >15"d.
b Populus tremuloides 1 10 5
Picea pungens i 10 4 3
Abies concolor 1
2 1
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Table 23. . Plant Comnunity Characteristics

SITE 6b. LOCATION VEGETATION
Whiskey Canyon Conveyor ' ) Spruce-fir
Reference ' '
Taxa . % Cover | 7 Freq. % Comp.
Bromus ciliatus 1.0 15 _3
Total Grass 1.0 3
S
g}‘)
8
<
Arnica cordifolia 5.6 35 20
Fragaria virginiana 5.6 30 20
Aquilegia coerulea 1.5 10 5
Csmorhiza depauperata 1.5 35 5
Thalictrum fendleri 8 5 3
Pvrola secunda 5 20 2
Mitella sp. 4 15 1
Silene menziesii 2 10 1
Viola adunca 2 5 1
Erigeron superbus 1 5 T
Geranium fremontii 1 5 T
Helenium hoopesii .1 5 T
2 Total Forbs 16.6 58
3
Mzhonia repens 3.1 5 11
Rosa woodsii 2.2 15 8
Lonicera utahensis 1.9 5 6
Vaccinium membranaceum 1.5 10 5
Svemphoricarpos oreophilus .9 5 3
Populus tremuloides 8 5 3
Abies lasiccarpa 5 20 2
Pacnystima myrsinites .2 10 1
Total Browse 11.1 39
o
(i;}
p
A
§ Totals 28.7 100
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Populus tremuloides 25% 110.8 a
Picea pungens 9.9 ft 52% 230.6 3
Ables -seneedoriysmomrly ) 15% 66.5
Pseudotsuga menzilesil 8% 35.5
< 1" Dbiameter > 1" Diameter _ A
.Taxa :
<3'tall [>3'tall| 1"-3"d. |3"-6"d. 6"-12"d. | 12"—15"d. | >15"d.
Populus tremuloides 2
Picea pungens 4 7 2 3
Abies concolor 1 2 2 1
Pseudotsuga menziesii 2
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Table 25. Plant Community Characteristics

SITE 7. . LOCATION . VEGETATION
Portal Yard ' Spruce-fir
Reference
Taxa %Z Cover % rreqg. % Comp.
Bromus ciliatus 3.3 ; 20 10
Poa pratensis _ 1.1 20 3
g Bromus carinatus .8 5 2
@ Carex sp. 4 15 _ 1
= Total Grass 5.8 16
G
Lupinus sp. 10.9 30 30
Viola adunca 3.4 35 10
Lathyrus lanzwertii 3.1 30 9
Arnica cordifolia 2.8 15 7
Osmorhiza depauperata 2.5 - 50 7
Achillea millefolium 2.4 25 6
Aquilegia coerulea 1.5 10 4
Fragaria virginiana 1.2 25 3
Erigeron superbus 9 10 2
2 Silene menziesii 9 5 2
5 Hackelia fleribunda 8 5 2
=~ Helenium hoopesii 8 5 2
Epilobium angustifolium 1 5 T
" Ranunculus inamcenus 1 5 T
Taraxacum officinale .1 5 T
Total Forbs 31.5 84
Abies lasiocarpa .1 5 T
Sembucus racemosa .1 5 _T
Total Browse .2 0
ol
2l
§1
1
!
Totals " 37.5 100
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‘j Table 27, Plant Community Characteristics
) SITE 3. LOCATION VZCETATION
3 Portal Yard . Aspen
Reference
g ' Taxa % Cover | % Fregq. % Comp.
s Bromus carinatus 33.5 75 31
N Agropyron caninum 23.0 70 21
S Poa pratensis 13.8 45 13
- o Stipa lettermannii 13.1 25 12
; = Poa reflexa 1.8 20 1
Fi © Stipa columbiana 1.1 35 1
- Total Grass 86.3 79
Q
; Lathyrus lanzwertii 7.8 75 7
Galium bifolium 3.1 25 3
- Delphinium barbeyi 2.8 15 3
j Achillea millefolium 1.9 5 2
N Gayophytum ramosissimum .9 10 1
- Helenium hoopesii .9 10 1
R Senecio serra .9 10 1
= 2 Hackelia floribunda .8 5 T
3 Polygonum sawatchense .5 20 T
g = Osmorhiza occidentalis .1 5 T
-z Chenopodium fremontii .1 5 T
Cirsium foliosum .1 5 T
- Collinsia parviflora .1 3 T
Z} Descurainia californica .1 5 T
‘ Nemophila breviflora .1 5 T
i! Total Forbs 20.2 18
:; A Sambucus racemosa 3.1 5 3
A bt Total Browse 3.1 3
2
i 5
2 Totals 109.6 100
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Table 28 Grzzing Productivity

SITE 8. LOCATION | VEGETATION
Portal Yard - : Aspen
Reference

PLOT SIZE: 0.96 sq. ft.

Taxa Dry Wt. Precd. % Comp.
@ Bromus carinatus 9.5 13
o Carex sp. 9.0 12
-2 Stipa lettermannii 4.4 6
S Agropyron caninum 3.9 5
Poa pratensis 1.5 2
Stipa columbiana 1.4 2
Total Grasses 29.7 40
‘Delphinium occidentale 12.6 18
Hackelia floribunda 8.1 11
Lathyrus lanzwertii 7.0 9
' Helenium hoopesii 5.0 7
Senecio serra 2.2 3
@ Cocllinsia parviflora T T
E Descurainia californica T T
P Erysimum asperum T T
Galium sp. T T
Gayophytum ramosissimum T T
Nemophila breviflora T T
Polygonum sawatchense T T
Total Forbs 34,9 43
Sambucus racemosa 7.5 i0
Populus tremuloides 1.2 _2
Total Browse 9.2 12
. .
%2}
3
~
=
Totals 73.8 100
Est. Potential Prod. for Site 738.0 1bs/ac.

15N-30
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Summary of Tree Growth Data of the

TABLE 30.

Valley Camp Proposed Lease Area

i

| Av. Av. Av. Growtn, Diam.
Locaticn Species %Diam., In. | Ht., Fr. | Aze /vr., mm.

Lower Canyon Spruce j 10.8 37 5% .38
Lower Canvon Aspen ; 7.4 32 54* .22*
Whiskey Canyon! Spruce i 13.1 51 74 .34

|
Whiskey Canyon Fir ; 6.2 48 79 :27
Whiskey Canyon| Aspen - - 53 .24
Portal Area Aspen 10.7 42 44 50
Portzl Area Spruce 10.0 49 -~ 53 .38
[Portal Area Fir 14.0 64 65 .48

*
Estimated due

to partially rotted cores.

15N-32
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783.21 SOIL RESOURCES INFORMATION (Welsh, et al., 1980)

Valley Camp lease area soils are developed in vegetation types
and topographic features similar in all major respects to the
adjacent Skyline lease area soils. Corresponding soils data
presented here for the Valley Camp lease area are based on
previous extensive studies of the adjacent Skyline lease area.
Data for those studies and for the conveyor line soils were
collected as follows.

Soils Analysis (methods). --At each vegetation site a soil

pit was excavated to the parent material, or to a depth of

60 inches, whichever occurred first. The exposed soil profile
provided information for classification of the soils into
taxonomic units. Samples were taken from each of the horizons
exposed in the pit profile and analyzed for major chemical
properties.

Soils were classified to family unit according to the system
utilized for classification of soils by the Soil Conservation
Service (Johnson 1975). Use of this method will allow for
correlation of these soils to series level when the Soil
Conservation Service and Forest Service complete the current
mapping effort of adjacent areas. gx3

U
Chemical analyses for micro-nutrients were made by testing a

- 80il extract with DTPA solution and were measured by use of

an atomic absorption analyzer. Ammonium acetate was used to
extract sodium, magnesium, and calcium for atomic absorption
analysis. The Kjeldahl method was used for determination

of percent organic matter. All analyses were conducted in the

Agronomy Laboratory at Brigham Young University.

Soil texture was determined by using a Bouyoucus hydrometer

method, with sodium hexametaphosphate dispersing agent. Soil
reaction was determined on a 1l:1 soil/water mixture which was
tested in a Corning pH meter Model 10. Salinity was analyzed
by use of a Wheatstone conductivity cell on an extract of each
soil sample. Carbonate content was estimated from observations
of effervescence following application of a 10 percent solution
of hydrochloric acid. The scale of effervescence follows the
rating system suggested by the Soil Conservation Service

(USDA Soil Survey Manual 1937). Soil color was obtained by
Comparing a moist and a dry sample with the standard Munsel
soil color charts. Observations of soil structural units also
follow the Soil Conservation Service suggested designation as
outlined in the Soil Survey Manual.

Soils Analysis (discussion, results, and conclusions).--Details
of analysis of soils at each of the sites are summarized in
Tables 35-48. Local climatic data suggests cryic and frigid
temperature regimes. The cryic regime is typically conifer-
aspen related, and includes as well some high meadows. These
areas are too cold for cultivation of crop plants by ordinary
means. Frigid designation is given to soils typical of
sagebrush types; some crops can be grown on these soils. Most
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of the soils are in the ustic (moisture arriving in summer)
regimes.

All soils have textures ranging from sandy loams to clay loams,
and are considred neither unusual for the area in general nor
for the vegetation types those soils support. A comparison of
spruce-fir and aspen soils, which as broad categories make up
more than 80% of the lease area soils, shows that the pH and
salinity measurements are probably normal for this climatic
regime with the pH range from somewhat acidic to neutral for
spruce-fir and aspen soils. There is a slight difference in
soil reaction between spruce-fir (pH 5.0) and aspen (pH 6.0)
soils; it is characteristic that evergreen conifer types are
more acidic than the deciduous forest of aspen.

Even the most saline soil measured in the lease area, with an
EC x 10 measurement of 1.88, is considred extremely low when
compared to agricultural soils. A slight difference between
soils is noted when depths are compared. The solum of aspen
extends to an average depth of 20 inches at nine locations and
to 18 inches at seven locations of the spruce-fir type. This
corresponds to the average depths of measurements in aspen of
19.9 inches and of 18.1 inches in spruce-fir soils.

It is also apparent that soils in aspen communities are more
fertile in the commonly applied fertilizer elements nitrogen,
phosphorus, and potassium, and also in most micro-nutrients.
The levels of iron, magnesium, and manganese are considered to
- be adequate for growth of native vegetation, even though some-
what below amounts reported for average soils in the western
United States (Shacklette, et al. 1971). Moderate amounts of
zinc, calcium, and potassium indicate that adequate quantities
of these minerals are present, except in sagebrush soils.

High amounts of c¢alcium, especially in the B-horizon of spruce-
fir soils .are not considered a problem in immobilization of
phosphorus due to the acid pH for these soils. Concentrations
of calcium in sagebrush and aspen soils could become a problem
in phosphorus relations if soils are altered to become more
basic. Nitrate nitrogen is low in quantity, as was expected

for these soil types. Average amounts of nitrate nitrogen are
inadequate in all soils of the region, and in all horizons. All
areas would respond to addition of nitrogen.

In summary, the most important fertilizer to be applied in
reclamation attempts is nitrogen. The addition of nitrogen
should be timed with suitable moisture content in the soils,
which usually occurs in fall and spring. If soil moisture is
insufficient supplemental irrigation should be provided.

A soils map of the conveyor route and lease area has been pre-
pared and is included with this report. Mapping unit descriptions
follow in the text. The soils are also classified by the vege-
tation type with which they are correlated, as is recommended

by the Soil Conservation Service. :
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Soil Mapping and Description

A soils map of the mine plan area has been prepared and is
included as the Soils Map, Map E, Volume IV. Mapping unit
descriptions follow in the text. The soils are also classified
by the vegetation type with which they are correlated, as is
recommended by the Soil Conservation Service.

On the soils map a solid line outline designates the lease
area. Soil mapping units of the lease area are designated

by upper case letters A to E and are mapped at an Order Three
intensity. Taxonomic classification of the soil samples is
summarized as follows:
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UMC 783.22 LAND USE INFORMATION

In the ACR comments dated February 7, 1983, UDOGM determined that
the application was completed for UMC 783.22 because the applicant
provided some comments on wildlife-related land uses. A review of
the applicant's ACR response suggested that wildlife use of the
disturbed area will be an incidental use and not an intended use
(ACR, Volume 5, page 17 dated May 11, 1982). Reference is made to
returning the site to pre-law conditions. The pre-law conditions
need to be more clearly described and a commitment to developing
or not developing the post-mining area for wildlife needs to be
stated. There is an inadequate description of what the post-mining
land use will be (see discussion under UMC 784.15) and what the
restoration for wildlife uses will consist of.

In a letter to Valley Camp from DOGM dated May 17, 1983, DOGM and
the USFWS concurred that the applicant must provide a more respon-
sive wildlife mitigation plan that related to the proposed changes
in land use (see attached letter, items 3 and 4). Without sub-
mission of information supporting the applicant's change in land
use or without further clarification of how wildlife habitat will
be restored in these areas, the TA/EA phases cannot effectively

be initiated.

Because of the confusion regarding wildlife use of the permit area
and to address the September 13, 1982, and April 8, 1983, concerns
of the USFWS the applicant must provide the following:

(1) A direct and concise statement that defines the post-mining
land use and whether the reclamation plan will support
wildlife as a post-mining land use upon the completion of
mining. If the reclamation plan proposes to support wildlife
use as a post-mining land use, the applicant must designate
whether the wildlife use will be a primary or secondary use.

(2) Quantify how much wildlife habitat was lost by mine develop-
ment activities and quantify how much wildlife habitat will
remain unrestored once reclamation has been completed.

COMMENTS

(1) vValley Camp will reclaim the Utah No. 2 and Belina areas to
a post-mining land use which is equivalent to the premining
land use. Section 784.15 has been revised to reflect this
committment. The Utah No. 2 area will be returned to a brush
and shrub rangeland condition with an emphasis on future uti-
lization by livestock. The Belina area will be returned to
a combination of shrub and brush rangeland and mixed forest
with an emphasis on wildlife habitat. The wildlife habitat
will be further enhanced by the reconstruction of the drainage
and related plantings of riparian vegetation. Map J illustra-
tes the relationship of these land uses to the surrounding
areas.
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Valley Camp has committed to wildlife habitat as the primary
use of the reclaimed Belina area. However, it is important
that those same sound management practices implemented on
State and Federal lands will be adhered to where practicle.
That is, the principal of "multiple use" wherein recreation
in the form of hunting can be utilized as a valuable manage-
ment tool for wildlife as well as a complimentary use in
unto itself. Grazing of domestic stock is a secondary use
and again, is a valuable tool in management of wildlife.
There are numerous studies which document that sound grazing
practices not only create a beneficiary diversification of
vegetative species but also can retard succession. Thus,
maintaining a transitional phase rather than the spruce-fir
climax which is less value to the target species (elk, and
deer) .

(2) The total area disturbed at the Belina site, not including the
haul road will be 31.6 acres. With the exception of the pond
and the rock at the toe of the slope below the pond, this
entire area (Maps D5-0075 and D5-0077) will be revegetated.
As described in Appendix M, a portion of the area will be
reclaimed as riparian habitat. Premining riparian habitat
was estimated to be 0.11 acres. Post-mining riparian habitat
is projected to be 0.46 acres. As a result, there will be no
net loss of wildlife habitat acreage at the Belina site and
there will be an increase in the diversity of the habitat.
The only exception to reclamation to wildlife habitat will
be the haul road. Approximately 10.9 acres of road surface
will remain out of production.



784.11 | 1 October 27, 1987

784.11

Valley Camp of Utah, Inc. operates the Belina No. 1 and Belina
No. 2 mines at Whisky Canyon, approximately 4.5 miles south of

'Scofield, Utah. The mining is currently being conducted in

accordance with a Mine Plan approved February 10, 1977, and Utah
Division of 0il, Gas, and Mining Permits ACT/007/001 and
ACT/007/014. -

The Belina No. 1 and Belina No. 2 mines are located in the Upper
and Lower O'Connor Seams, respectively. Each seam ranges in
thickness from 5 feet to 25 feet, with the average of each being
approximately 16 feet. Utah No. 2 mine is located just north of
the preparation plant, and is in the Upper O'Connor seam. This
mine was officially idled in July, 1978, and the main entries
were sealed. Ventilation is being provided to the seals, as well
as all unsealed entries to prevent any gas accumulation. The
location of this mine is shown on Coal Map, Map B, Volume IV.

Method of Mlninq

The mine plan calls for mining in the upper 12 feet of each coal
seam. Approximately 2 feet of the upper-most coal are left in
place to aid roof support. The next 10 feet below are mined
using continuous miners. This procedure is the accepted method
of development mining. The remaining bottom parts of the seams
are then extracted durlnq the retreat from each mlnlng section
Development mining technlques include a main entry system, a“
sub-main entry system developed off the mains, and room and
pillar panels which are developed off the sub-mains. Components
of each are described as follows:

"a. Main Entry System-South-Composed of 5 entries (4 intakes
and 1 neutral belt line), and 3 return entries on each side.

b. Main Entry System-West-Consists of 5 entries: 2
intakes; 2 returns; and 1 neutral belt line.

c. Sub-main systems are developed the same as the West
Mains above.

d. Room and pillar entries consist of 4 entries: 2
intakes; 1 return; and 1 neutral belt line.

Room and pillar mining has been the only production method
employed thus far. Once a pillar section is developed, the
pillars and bottom coal are mined as shown in the Roof Control
Plans located in Appendix B, Volume V.
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For safety and recovery maximization, the Upper O'Connor seam
will be mined first in a particular location.

Other mining methods which would improve utilization of the
resource by increasing recovery are presently being investigated.
Because of geologic features such as dikes and faults, the only
alternate method tried to date has been full seam extraction of
rooms -and entries, and splitting the pillars. This is opposed to
full extraction of the pillars. This particular alternate -
results from the need to support the gas lines which overlay much
of the appllcant s coal leases.

At present support for these gas lines is provided by limltlnq
plllar extraction under these: lines The size of the restricted
“area of mining is determined by a 35 degree draw anqle from the

'ﬂfqas 1ines-down to the seams. It is hoped that negotiations-with

the gas company and Federal and State agencies will result ln the
assumptlon of a steeper angle of draw, thus increasing the

Non-recovery areas within the mine plan area are only those areas
remaining between mined out sections used for ventilation
barriers, property line barriers, areas where the seams are 'S0
thin that mining is uneconomic, and areas located thhln a 150
foot radius of all oil and gas wells :

The design production level is 1.2 million tons per year for. each
mine. Figure 3-1 provides projected production rates for the
life of each mine. Actual production rates are below designed
capacity because of market conditions. R S e

The primary mining equipment includes:

Joy 12CM continuous miners B ; . LIl LT

Joy 10SC shuttle cars ‘ . , , S B

Galis,320A'roof bolters

Long-Airdox feeder breakers

_Elmas P14-4 mantrips
The coal is cut from the working face by a Joy 12CM miner. No
explosives are used for cocal extraction. Joy 10SC shuttle cars
transport the coal to a Long-Airdox feeder breaker, which breaks
the coal to less than 10 inches in size, and feeds the coal to
the conveyor. The conveyor transports the coal directly to the
stacker tube ocutside the mine portal. This process is the same

for both Belina No. 1 and Belina No. 2 mines.

A variety of loaders, ramcars, compressors, transformers, and
other support equipment are also used underground. Figure 3-2
provides a complete list of major equipment.
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An underground reclaimer moves coal from beneath the ocutside
stockpile to a 30 ton truck loading bin. The coal is then hauled
to the loadout facility at the Utah No. 2 mine by a contract
trucking company. The contractor utilizes 25 ton bottom-dump
trailers pulled in tandem, or 30 ton trailer pulied individually
during inclement weather. Because of the moisture content of the
product, coal dust emitted from haulage activities is not a
problem. In the event coal dust does become a problem, the
applicant will implement control measures.

Spillage is controlled by limiting the trucks to loads which will
not spill over the tops of the trailers while cornering, and by
instructing drivers to keep the trailer dump gates closed during
return trips

Provisions to protect 0il and gas welis by leaving barriers in
the coal seam are made specific to the particular well involved
and require compliance with State and Federal regulations.

Valley Camp of Utah has a Roof Control Plan that has been
approved by the State and Federal regulatory agencies. State and
Federal agencies base their approvals on specific site
conditions, mining experience in the area, and geologic
information available. The approved Roof Control Plan addresses
size of underground openings, pillar size, roof support methods,
cross—-cut centers, and pillar recovery methods.

All portals will be sealed and sites regraded and reclaimed upon
completion of mining activities. All roads, buildings,
conveyors, and preparation facilities will be removed at the end
of the life of the mines, unless prior agreement is made with the
regulatory authority. Specific plans are included in Section
784.13.

The design and operation of the mines comply with accepted
engineering practices, and with all regulatory requirements.
Ventilation Plans, Roof Support Plans, and all other MSHA
required plans are on file with MSHA and in the mine office.
Copies of these pilans are provided as Appendix B of Volume V of
this permit application.

Facilities
Map C-6 illustrates the facilities present at the Belina No. 1
and Belina No. 2 site. The facilities at the Utah No. 2 site are

shown on Map C-3. Section 784.12 describes those structures
already on site.

The following text describes the existing, and proposed
facilities in this order:

Dams and impoundments
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Overburden and topsoil storage
Coal removal, storage, and handling
Waste materials
Mine facilitigs
Pollution control fadilities
Water supplyvanﬁ fire protection
;Expiésives storage

~ Signs and markers: - -
There are three sedimentation ponds at the Utah No. 2 site, and
one at the Belina site. All were constructed on parallel lifts
and meet OSM requirements. All are used to protect the guality
of surface water run-off and will be maintained by the mine
personnel. In addition to normal maintenance, any pond will be
cleaned in which the sediment capacity is reduced by 60 percent.
The sedimentation ponds at the Utah No. 2 site will be removed
and reclaimed at-the end of the mine life. The pond at the
Belina site will be incorporated into the reclaimed surface to
enhance the riparian wildlife habitat, as described in Section
784.15 and Appendix M. Pond design performance and removal are
addressed specifically in Section 784.16. Design details are
provided on Maps P-1 through P-4. : A

There are no overburden stockpiles at either the Belina or Utah
No. 2 sites. Earth material removed during the construction of
the benches at the Belina site was used to construct the coal ,
stockpile and truck. turnaround pad. The Utah No. 2 area and part
of the Belina area were constructed prior to the enactment of the
regulations requiring that topsoil be salvaged. The topsoil
salvaged from the more recent disturbances at the Belina site has
been redistributed over those areas which have been temporarily
reclaimed. The topsoiil stockpile has been seeded with an
approved temporary seed mix.

Conveyors transport coal from the mines to the stacker tube {(Map
C-6}, which allows the stockpiling of up to 18,000 tons of coal.
An underground reclaimer feeds coal from the stockpile to the
truck loading bin. The coal is then hauled to the railroad
loadout at the Utah No. 2 site. The Utah No. 2 loadout includes
a truck dump, conveyor, crusher, stockpile, reclaimer, and a
railcar loading facility. The railcar loader is located over
tracks owned by the Denver and Rio Grande Western Railroad.
These facilities are maintained on a routine basis. All of these
facilities will be removed prior to reclamation except for the
reclaim tunnels which will be sealed and covered prior to final
grading and seeding.
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Waste material is produced in oniy modest guantities. Non-coal
wastes are disposed of at the Carbon County Sanitary Landfill.
Underground development waste is minimal due to the thick,
essentially continuous seams, and are left in the mine. No coal
processing wastes are generated as crushing is the only on-site
coal preparation performed. Non-coal wastes are stored in metal
trash containers prior to being transported to the landfill.
Large items are stored in a manner which does not adversely
impact the site. No wastes are deposited within 8 feet of the
coal outcrop or stockpile, or adjacent to the sediment pond.

) Tne mlnlng support faclllties include:

Offlce located 25 mlles west of the Utah No. 2 site.

Bellna Shopm.,m

Bellna Bathhouse/Warehouse -

These facmlltles are malntalned on a regular basis. The shop,
and the bathhouse/warehouse will be removed prior to o
reclamation. The office may be’ removed or left lntact See
‘Sectlon 784 15.f»wu, R . Co

Pollutlon control programs and fac111t1es are devised and
contructed to prevent water and air pollution. Water pollution
control is achieved through the use of sedimentation ponds,
filtering ponds, sewage disposal, spill prevention and control
P countermeasure plans and hydrologic monitoring programs.

T Domestic waste water is hauled to an approved dumping station by
a contract hauler.

- o The previously mentioned sedimentation ponds control the runoff
T from the disturbed areas. Air pollution control measures will be
for fugitive dust control. Measures include water sprays,
conveyor covers, dust flaps, and road watering or paving. Air
pollution control measures are described specifically in Section
784.26. Alil pollution control facilities are maintained on a
routine basis. These facilities will be removed prior to
reclamation, except for the mine waste water treatment facility,
Figure 3-6a, which will be buried in-place, and the Belina
sedimentation pond, which will be retained as part of the
reclaimed surface.

The water supply for the Belina mines portal area comes from a
well at the site {(Figure 3-6a). The water supply for the Utah
No. 2 loadout area comes from a well at that site. The water for
the office is obtained from the Alpine School water system. Fire
protection for the mine and plant facilities is in accordance
with State and Federal regulations. The cnly coal in storage at
the mine or loadout facilities is in active stockpiles. If coal
in the stockpile becomes too hot it will be removed and cooled or
buried before a fire starts.
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Explosives are not stored on-site in large guantities. No
surface blasting is done. When required for special underground
situations, the explosives are purchased in guantities ornly iarge
enough for immediate use, and are stored underground in
accordance with State and Federal regulations.

.. Signs and markers are placed in conformance with State and

... Federal regulations. Large signs, as illustrated by Figure 3-2a,
) " are placed at the entrances to the Utah No. 2 and Belina sites.
Smaller signs, as illustrated by Figure 3-2b, are used to mark
the Utah No. 2 perimeter and buffer zones along streams. Paint

- will be used to mark the perimeter of the Belina Mines area. The
paint will be applied to- trees or other conspicuous objects as

practical. Blasting signs are not used due to the absence of

> gurface blasting. The topso;l storage sign, as. shown on Figure

©73-35, drawing-A40130, is-located on top of the topsoil:pile,

- facing the access road to the stordge area. The road hazard
'sign, as shown on Figure .3-34, draw1nq No. A5-0129, will be

located at the entrance of the Belina haul road in Eccles Canyon.

” The Bellna Compley topsoll stockpile-is located approximately 400 -::- =
- feet south fovthe substatlon and is shown on Figure 3- 33 Drawing :
ifNo A4~ 0128 o R ST ‘i. E

The stockplle contains approx1mate1y 1450 tons of substltute
topsoil, which came from the - enlargement of the 002 sediment
N_pond near the truckscale at the Utah No. 2 loadout fac111ty.

. The excavated mater1al met the crlterla of and was approved by
*%e the DlVlSlon as substxtute top501l ‘

The topsoil storage area is closely surrounded by dense forest
exhibiting a medium amount of deadfall and heavy ground cover.
This provides excellent protection against wind erosion and well
as rapid snow melt in the spring.

Drainage control ditches encompass the storage area to direct any
migration of topsoil toward the bermed basin at the east end of
the stockpile. The bermed basin also denies vehicle access on
the topsoil pile. .

o

<

Straw bales are utilized on the north facing side of the
stockpile to assist in containment, should a slope failure occur.
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Figure 3-1 (Rev.)
Production and Projected Tonnage by Year Per Seam for
the Belina Mines

During the Mine Permit Term

Belina No. 1 Mine (Upper O'Connor) Belina No. 2 Mine (Lower O'Connor)

Production

\ Production
1976 - 1986 - - -°5,503,496 1981-1986 - - - - - 199,644
Projected - Projected
1987 - - - - - - - ,934’000« 1987 - - = = = = - - 0
1088 - - — - < - - 624,000 1988 - - - - = - = = 0

Anticipated Ténnége‘by 5 Year Increments
Per Seam for the Belina Mines

for‘Lifé Ofanch Mine

"3§§Iina No. 1 £/ Belina No. i
1989-1993 - - - - 3,120,000 1989-1993 0
1994-1998 - - - - 3,120,000 1994-1998 0
1999-2003 - - - - 2,902,000 1999-2003 - - - - - 218,000
2004-2008 0 2004-2008 - - - - - 3,120,000
2009-2013 0 2009-2013 - - - -3,120,000
2014-2018 0 2014-2018 - - - - - 3,120,000
2019-2023 0 2019-2023 - - - -3,120,000

0 2024-2028 - - - - - 2,833,000

2024-2028



N

SRV

Figure 3-2

MAJOR EQUIPMENT LIST
EXISTING AND PROJECTED

R A § K]

Type and Model

Equipment (Currently in Use)

Section Equipment

Continuous Miner
Shuttle Car
Roof Bolter

Feeder Breaker
Mantrip

Electrical Equipment

- 1000 KVA Transformer

750 KVA Transformer
500 KvVA Transformer
225 KVA Transformeér
H. V. Switch House

200 KW DC Rectifier

Other Mine Equipment

Ramcar
Diesel Ramcar

Wheel Loaderxr

Main Fan

Tractor
Scoop-Tram

Road Grader

High Pressure Pump

- Air Compressor

Load-Out Equipment

Wheel Loader
Tractor
2000 KVA Transformer

Joy 12 CMB
Joy 10sC
Galis 320A
LNTD-2

Long Airdox
Elmac P14-4

Pemco
Pemco

Kersey PAST-24
Jeffery 4114D
Kersey PAST-24
CAT 980B
Jeffery 8HU-84
Elmac 605 BH
Wagner

Huber 850

A.C. 75 HP

I.R.-GTB 3" x 11"

Joy R.C.S. 220
G.D. W.B.J.-650

CAT 950
Komatsu D-155A

March 1381

Quantity
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Equipment (Currently in Use)

Load-Out Equipment (continued)

1000 KVA Transformer
850 KVA Transformer
225 XVA Transformer
Feeder Breaker
Ramcar

2

Type and Model

Miscellaneous Surface Equipment

Ambulancé
Dump Truck -~

Long Airdox
Kersey PAST-24

Chevrolet

Chevrolet 2 ton

January 1981

Quantity
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Figure 3-2
(continued)

"Equipment (Projected Purchases)

Section Egquipment

Continuous Miner
Shuttle Car

Roof Bolter
Feeder Breaker
Mantrip

Longwall Section

Electrical Equipment

Section Transformer
High Voltage Switch House

Other Mine Equipment

Ramcar

Personnel Carrier
Main Fan

Otility Vehicles
Scoop—-Tram

Road Grader

Load-Out Equipment

January 1981

Type and Model

Quantity
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784.12

The location of all existing and proposed structures in the
Valley Camp Mine Plan Area is shown on the Operations Map, Map C,
Volume IV. Approximate dates of construction of structures are
shown on Figure 3-3.

All buildings meet Utah building code requirements and are
currently in good condition. Sewage disposal and waste
discharges are handled in compliance with state and federal
regulations. Storage of petroleum products is in compliance with
a Spill Prevention Control and Countermeasure Plan. Appropriate
sediment control measures have been implemented to minimize
contributions to runoff outside the Mine Plan Area.

The underground development waste, designed as a valley fill, is
an existing structure and is addressed specifically in Section
784.19. Existing structures addressed in this section will be
sedimentation ponds and below ground structures.

There are four sedimentation ands on the Valley Camp of Utah
Permit Area. All are located on the Mine Operations Plan Maps
-C-3 and C-4, Volume IV, and are numbered and named for reference.

The three ponds near the preparation plant, North Pond #1, Middle
Pond #2, and South Pond #3, are similar in design. The cross
sections and designs shown in Figure 3-4 are typical for the
three ponds. The Belina Pond #4 cross section is shown in Figure
3-5. ' '

All structures comply with performance standards of Subchapter
K. Because the sedimentation ponds are relatively new, sampling
information is limited. ‘

The design of sedimentation ponds is a three step process, which
includes gathering hydrologic data, designing pond configuration,
and outlining construction requirements. For a typical design
the following steps were followed.

Hydrologic analyses were made to calculate the runoff volume from
the disturbed area that would be treated in the sediment pond.
The calculated storage volume was based on the 10-year 24-hour
storm as required by OSM Regulations. Previous experience has
indicated that a 48-hour detention time is required to insure
adequate settling.

Hydrographs for the Belina Mine Area were obtained from a report
to Valley Camp of Utah from Vaughn Hansen Associates (Hansen,
1978, Hansen, 1980). The Hydrograph presented in the report was
for a 25-year 24-hour storm. The Hydrograph for the 10-yvear
24-hour is assumed to be of similar shape. The peak inflow into
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a pond was calculated assuming the hydrograph could be
represented by a triangle. The peak runoff for the 10-vear
24-hour hydrography, is determined according to the eguation:

qp=484AQ/Tp
where:
gp=Peak Runoff,'cfs
A=Area, sguare miles
Qéﬂétlstorm rain, inches

 Tp=Time to peak runoff, hours.

-The volumé of rdhoff isnphen defined as the area under the

- hydrograph. .0

The outflow hydrograph of the sediment pond for the design storm
was constructed based on a coustant outflow from the principal
spillway. Since the outflow from a sediment pond will be
constant and the detention time has been specified as 48 hours, a
direct determination of the outflow hvdrograph for this design
storm is possible. The constant outflow can be determined from

the equations:
Vi=vVo
Vi=go x tbh-
wheré;‘ i e
Vi=Volume Inflow
Vo=Volume Outflow -
qo=C§nstant Outflow Rate, cfs
tb=Duration of hydrograph, hours

For the Belina Mine area pond, pond 4, the constant outflow
required for design storm and a 48 hour detention time is 0.94

cfis.

The storage required for the l0-year 24-hour storm can be
determined from the infiow and outflow hydrographs. The
difference between the area under the inflow hydrograph and that
under the outflow hydrograph during the time of inflow is the
storage volume. The pond must be of sufficient volume to hold
both the accumulated sediment and the design storm runoff.
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Estimates of the volume of sediment were made from the 0.1
acre-feet per acre of disturbed land value recommended by the OSM
Regulations. The total volume reguired for the storage pond
would be the water volume plus the sediment volume.

In accordance with the regulations, the accumulated sediment must
be removed when it reaches 60% of maximum. It should be noted
that, with the fixed decant system, it may be necessary to
dewater the pond by pumping, or by using a dewatering device (See
Figure 3-4) after some precipitation events in order to provide
storm surcharge capacity.

The emergency spillway was designed to handle the OSM Regulations
design storm of 25~years 24-hours. OSM Regulations reqguire at
least 1.0 foot of clearance between the maximum elevation of"

“water in the emergency spillway and the crest of the embankment.

The spillways were designed to handle the flow rates of a 25-year
24-hour storm (2. 92 lnches) and still satisfy the freeboard
requlrements. LT

Sedlment ponds must be periodically maintained to remove
deposited sediments so that storage volume can be preserved. The
Federal Regulations require that this occur when the design
sediment storage volume has been 60 percent displaced. Prior to
undertaking cleaning activities, specific plans for cleaning and
disposal of material will be submitted to the regulatory
authority for approval.

A thorough inspection of the sediment ponds and embankment will
be done on a quarterly basis. When examining for stability and

performing a general inspection, the inspector will be looking
for any of the following conditions: :

| Seepage from anywhere on the down-stream side of the
embankment, but especially around the discharge pipe;

' Erosion of embankment slopes;
Continuity of emergency spillway;
Erosionrarbﬁhd4entrance or‘exit of discharge pipe;
Clogged principal or emergency spillway;

Check slope stakes for obvious slope movement (if
utilized);

Level of sediment;
Placement of wave erosion protection (if utilized);
Erosion at spillway discharges;

Clogging of dewatering device.
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Monitoring for embankment movement {(Skelly and Loy, 1979) will
also be a part of this imspection where applicabie. This will be
performed by setting stakes in the embankment, along the toe and
several rows proceeding up from the toe. The original position
and elevation will be recorded with reference to a permanent
landmark. These positions will be checked during inspection. If
unstable or potentially unstable conditions exist, corrective
measures will be taken immediately.

The below ground structures are the reclaim tunnels at the
locad-out facility and the Belina Mine (Figure 3-6), the Belina
culinary well (Figure 3-6A), concrete filter pond (Figure 3-6C},
and the mine portals. Reclamation of all structures addressed in
this section is covered in detail in the follow1ng reclamatlon
plan, Section 784.13. B

The Utah No. 2 Mine is sealed as shown in Figure 3-7 at - - — -
approximately 700 feet underground. The portals for this mine
are presently closed with chain link fencing; the fan is turned
off; and the fanhouse door is locked at all times. The mine, at
present, is temporarily abandoned. At the closing of the mine,
the portals will be sealed, and the area reclaimed as described
in Section 784.13. ’ ‘ . o
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Structure

Office/Bathhouse
Utah §2
(Mobil Trailers)

Utah $#2 Portal
facilities

1974

Utah #2 Shop

Unit Train loadouf
facilities and
plant

1975

Office/Warehouse

Mine access/Haul Road

Belina #1 Portal
Facilities

Belina Shop and Ware-
house

Belina Mine Discharge
Filter Pond

Note:

Figure 3-3

Begin Construction

Existing Structures Construction Dates
Valley Camp of Utah, Inc.

1st Quarter 1974

2nd.

3rd

2nd

4th

2nd

2nd

3rd

3rd

A 2nd

Interim Requlations Effective

Quarter

Quarter

Quarter

Quarter

Quarter
Quarter
Quarter
Quarter

Quarter

1974

1974

1975

1975
1976

1976
1976
1976

1977

Truck Dump
Pond #1 North Pond

Pond #4 EBelina Pond

-

Belina Bathhouse
Pond #2 Middle Pond

Belina #2 Portal
Facilities

E Pond #3 South Pond

Sewage Treatment
plant, Belina Mines

3rd
2nd
3xrd
1st

lst

2nd

2nd

2nd

Quarter
Quarter
Quarter
Quarter

Quarter

Quarter

Quarter

Quarter

1978
1979
i959
1980

1980

1980

1980

1980

End

12 September, 1983

Construction

1st

3rd

3rd

4th

1st

4th

4th

4th

4th’

3rd

2nd Quarter 1978

1st
3rd
4th
3rd

1st

1st

4th

3rd

Quarter

Quarter

Quarter

Quarter

Quarter

Quarter

Quarter

Quarter

Quarter

Quarter

Quarter

Quarter

Quarter

Quarter

Quarter

Quarter

Quarter

Quarter

1974
1974

1974

1875

1976
1976

1976
1976
1976
1977
1979
1979
1979

1980

1980

1981

1980

1980



Structure

Culinary well

Belina Loadout
Facility

Note: Permit Application Submitted

12

Figure 3-3
(Continued)

Begin Construction

2nd Quarter 1980

3rd Quarter 1980

September, 1983

J

End Construction

3rd Quarter

lst Quarter

1st Quarter 1981

Haul Road Paved

Mine Discharge

Treatment Facility

(Rebuilt)

Truck Scales

2nd Quarter 1983

3rd Quarter 1983

3rd'Quarter 1983

Note: Technical Revisions Submitted 3rd Quarter

3rd Quarter

4th Quarter
3rd Quarter

1983

1980

1981

1983

1983
1983



; Figure 3-4
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HYDROLOGIC DATA

7
Design Storm - 25 year 24 hour Figure 3-5
Precipitation Amount - 2.92 inches
Drainage Area - 36 acres
Detention Time - 48 hours
Runoff Volume - 6.7 acre-feet

IMPOUNDMENT DATA

Sediment Volume - 3.6 acre-feet

Surface Area at Normal Pool - 1.0 acre
Volume at Normal Pool -~ 1ll1l.2 acre-feet
Maximum depth at normal Pool - 16.0 feet

T ANTI SEEP COLLAR DETAIL

SEE DECANT STRUCTURE DETAIL
ON FIGURE 3-4
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Figure 3-6
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well House

( removable)
S 10'X 10" Concrete
L Rl Slab
'.-:7"_- =

Concrete Surface Seal

6" Steel Casing

3" Discharge Line

Concrete Seal

Approx: 500 ft. depth

Submergible Pump —TRW,
25 H.R, 36 stage
Installed at: 620 ft.

Packed with:

3/8"X 174" washed gravel

Commercial seamnless
Tubing w/ 1/8" slots

Total depth: 720 ft.

Figurg/é:f{;
| e Sonderson_[Z2pt.12.55 | Lo \ALLEY CAMP of UTAH
¢ !smz w s & SCOFIELD ROUTE
T Voarene NONE HELPER , UTAH 84526
APPROVAL SAFETY: TITLE: LBELINAG M//Vf’&' DRAWING NO. REV. NO

APPROVAL MINE 3
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Inlet

Final Effluént Tank Raw Sewage Tank — 10,000 Gal.

10,000 Gal.

Digester Tank .
2550 Gal.
\
Aeration Tonk —
7530 Gal. |

Clarifier ' —_—

1644 Gal. Livaste Sludge]

Scurn Control

~—Chlorine 1)
Injection

N Secondary Clarifier
' 270 Gal.

C;erﬁarj
Treatment
& Filter

’ ) - . ‘ SEWAGE TREATMENT

. PoIqui'c‘)n Control , Inc.
Activator = Sewage Treatment System

/ - Capacity : 5000 gpd

TERTIARY TREATMENT

Neptune - Microfloc SW.B
-

-

Figure 3-6B
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Figure 3-7
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784.12 Vol. VI 16 January 1987
The maps and drawings listed below and included in Vol-
uﬁe VI of Valley Camp of Utah, Inc. mining permit appli-
cation were prepared under my supervision, and to the

best of my knowledge can be certified as correct.

DRAWINGS MAPS

_ No. A5-0069 D5-0087

v ‘ No. A5-0064 D5-0088
No. A5-0063 D1-0089
No. A5-0066 D1-0090
No. A5-0062 ' D4-0084 Rev. 1
No. B4-0010 C-6 (D4-0084)

- No. A5-0082 ’ D-1 (D4-0044)

No. A5-0065 D-2 (D4-0046)
No. A5-0081 Map J
No. A5-0078 P-1 (C5-0026)
No. A5-0079 P-2 (C4-0060)
No. A5-0070 'T-1 (P1-P7 Rev.)
No. A5-0071 D5-0095
No. A5-0068 P- 3 (C5-0028)
No. B5-0011 ‘
No. A5-0072
No. A5-0075
No. A5-0076
No. A5-0013
No. A4-0056
No. B4-0038
No. A4-0092
No. B3-0020

I N oramg— Vol

Edw1n B. Foust, P E.
Utah Reglstratlon #05323-0916-0



784.12 Vol. VI : 5 June 1987

The maps and drawings listed below are to be included in the
Valley Camp of Utah, Inc. mining permit application were
prepared under my supervision, and to the best of my knowledge

can be certified as correct.

Drawings Maps

No. A4-0128 (Fig. 3-33)  D4-0084 Rev. 2
No. A4-0130 (Fig. 3-35) D4-0085 Rev. 2
No. A5-0077 Rev. L

No. A5-0129 (Fig. 3-34)

DA BTOT
Edwin B. Foust P.E. ’ Date
Utah Registration #05323-0916-0

,/9/?/7 ]



Fig. 3-6E
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784.13

The reclamation plan at Valley Camp of Utah, Inc. is divided into
three major sections: the portal area at the Belina Mines; the
plant and load-out area at the Utah No. 2 Mine; and the general
office area. The time table for completion is shown on Figure
3-8. Time zero is the beginning of reclamation, which will be
upon completion of mining activity.

The estimate of cost for each phase is also shown on Figure 3-8.
Supporting calculations detall the estimates and are shown 1n

- Appendix A. . CoEe

.vThe.Bellna Mine~?ortalsAArea. Reciamation of this area will be

started first, as shown in Figure 3-8._. The graded slopes in the
portal area have been de31qned within the guidelines of
geotechnical engineering practices (Golder, 1980) and have been
stabilized. To minimize additional impact on the environment,
those slopes Wlll be 1eft 1ntact 1n the final reclamatlon plan.
The areas where coal has been stacked or handled will be cleaned
as much as possible and any recoverable coal will be transported
to the preparation plant. The remaining material, estimated to
be approximately one foot thick, will be scraped up and dumped -
outby the barrier seals in the mine portals and inby the portal
entrance. When disposal is complete, a second seal will be
constructed outby the material. In this manner the materlal ‘will
be burled and sealed from contact with alr or water.

The Bel;na No. 1 portal entrance area will then be graded to a 30
percent slope, which will be stabilized and covered with

topsoil. 'The Belina No. 2 portal entrance area will be graded to
approximately a 16 percent slope which will be stabilized and
covered with topsoil. This is shown on plan and cross section
Maps D-1 and D-2, Volume IV.

All buildings will be torn down and removed. The roads, parking
areas, and all other areas not regraded will be scarified,
fertilized, and covered with topsoil.

The entire area will then be seeded with the recommended seed
mixtures as shown in Appendix B.

Whenever possible initial revegetation attempts will be conductec
in the season of disturbance, consistent with successful
establishmen of plantings, ie. mainly during spring, summer, or
early fall. In steep areas planting will follow immediately as
the area becomes available during construction activities.

Native species are primarily proposed for revegetation because of
OSM stipulations, and because of availability of stock. See
Appendix B. Most species proposed for revegetation are native to
the general area. The species are compatible to useage by
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domestic livestock and by wildlife in the.region. Diversity of
species will provide cover, nesting opportunity, and post-mining
use by livestock and wildlife.

Seeds, seedlings, and cuttings of the native species listed
herein are available from Native Plants, Inc., Wakara Way, Salt
Lake City, Utah.

Recommended revegetatlon practlces for the mine plan area are as -
follows: S

Tillage practices on level ground and on slopes flatter than 10

percent include leveling, disking, and harrowing. Slopes of 10 e

percent up to 33 percent will be mulched using straw or other
inert organic material. -Slopes steeper than 33 percent will et
require a hydro-mulch and/or plnned hemp mattlng and will be ' LT
treated to basxn llstlng., J—

Plantlngs on slopes less: than 10 percent will be accompllshed by

drilling of seed with a mechanical drill. Slopes between 10

percent and.. 67 percent will be seeded by hand broadcast and -

buried by raking or other acceptable methods. Mulch will be

applied over the hand broadcast seed. It is elected to o

revegetate areas with slopes greater than 67 percent without

topsoil. Such areas will be treated to handset plantings in

basins filled with topsoil and with hydro-mulch seeding in

~ between. Where the substrate consists of outcroppings of stone,
no attempt will be made to revegetate. Hydroseeding may be T

substituted for the above methods of seeding where practical. 1In

specific cases other methods of revegetation may be suitable and

may be used, if approved. .

Nltrate nitroqen is low in quantity for soil types in the mine
plan area. The most important fertilizer to add is nitrogen
{(Welsh, 1980). Soil tests will be taken in areas to be
revegetated and fertilizer added, as required.

Success of revegetation and stabilization of road and conveyor
belt slopes will be evaluated during the middle of each growing
season when cover and composition studies are most feasible.
Erosion pins will be placed on slopes at the time of seeding
operations. A table of random numbers will be used to determine
location of each pin. Statistically acceptable technigues will
be used in determining percent cover and composition of the new
vegetation on the disturbed area. Pins and revegetation analyses
will be conducted annually for at least the first five vears.
Where success is apparent, as represented by achievement of 80
percent of the original cover during the 5 vear period,
subsequent analyses will be at 5 year intervals. Any areas not
achieving 80 percent of the original cover in the first 5 vears
should be reevaluated and another attempt made to successfully
revegetate those areas.
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Inasmuch as construction had begun at the portal area prior to
initiation of contemporary OSM regulations, no attempt was made
tc determine the volume of topsoil avaiiablie for storage from the
portal and load out areas.

The majority of the topsoil, at the mine portal sites, was
removed prior to the creation of topsoiling reqguirements. A
limited amount, however, was later removed around the Belina
Mines area and stored in a stockpile near the portal site (see
location on Operation Map, Map C, Volume IV). If the stockpiled
topsoil is to be stored for longer than one year, the material
will be stabilized with seed and erosion control measure ‘
implemented, which will protect the pile from environmental
degradation. Redistribution will be with shovels, trucks,
front end loaders, and dozers, as. requlred ;gfm» e

The sedlmentatlon pond located below the portal 51te, sedlment
pond No. 4, will remain until the entire portal area is .
stabilized with yegetat;ve cover. When the area will not ™ -
contribute high sediment load to the stream, the pond will be
removed. - This will be accomplishedvbyﬂdraining the water by o
cutting down a 'section of the dam. ~Once the sediment in the pond -
has drled the dam Wlll be graded over ‘the sedlment and the area
seeded - = )

The emergency spillway will remain intact to receive drainage
~from the surface. This will prevent any erosion of the downslope
of the dam. Surface drainage from the portal area will also be
routed down the spillway to prevent any unnecessary erosion.

The private road from Eccles Canyon to the mine site will be
left. The surface will be stabilized by compaction. This will
allow access to the reclaimed area for camping, recreation, or
whatever alternatlve use the surface land owner may desire.

The Loadout Facilities and Preparation Plant Area. The Utah No.
2 area will be reclaimed in a manner similar to the portal area
reclamation. A minimum of regrading will be done to minimize
additional impact on the environment. The grading for this area
can be seen in plan and cross-section on the Reclamation Maps,
Maps D-3, D-4, and D-5, Volume IV. The portals will be sealed as
described previously and shown in Flgure 3-9.

The areas where coal has been stored or handled will be cieaned
as much as possible by end loaders, and all recoverable coal will
be shipped. The remaining material will be scraped up by dozers
and hauled to the concrete reclaim tunnel under the clean coal
stockpile or into mine portals. When the reclaim tunnel is full,
the end and top openings will then be sealed with concrete. 1In
this manner, the material will be buried and sealed from contact
with air and water.
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As shown on the cross-sections with the Reclamation Map, Map D,
Volume IV, the regrading around the existing clean coal stockpile
will be in a north-south orientation. Approximately 5 to 7 feet
of material will be dozed north and south to grade down the
material around the stockpile.

All buildings and structures will be torn down and removed. All
Utah No. 2 areas will then be scarified, fertilized, and planted
with the recommended seeding mixtures. The procedures used in
the revegetation process will parallel those described for the
Belina Portal area. , B

Two roads will be left at the Utah No. 2 site to provide access
to the railroad. These are shown on the Post Mining Land Use
Map, Map J, Volume IV, and on the Reclamation Map. The_surface
material from the other roads and parking areas will be’ picked up
and placed in the reclaim tunnel or mine portals. ,

The sedimentation ponds will remain intact until the final
reclamation is completed and the area is fully stabilized.
Removal of the ponds will be completed by cutting a notch in the
dam: to drain the water; then dozing the dam material over the
sediment. The down slope side of the dam will remain and will be
stabilized to provide a low energy ex1t into Pleasant Valley
Creek for drainage from the area. o Cen

The general office area. This area has potential value as a
campsite, or recreation area. Valley Camp will first propose to
leave the buildings, parking lot, entrance road, etc., in the

office area intact and dispose of the entire complex for use as a .

recreation site. By disposing of this complex intact, there
should be less environmental impact on the area. The exvstlng
fa0111t1es would also enhance the value of the area.

In the event the aoove proposed approach for such land use change
is deemed unacceptable or impracticable, the applicant's.
alternative approach would be to return the area to its premining
land use. The first approach is the one used in complllnq final
reclamatlon costs in Section UMC 784. 15.

The Utah No. 2 loadout facility was established prior to the
topsoiling requirement, and no tcpsoil has been removed since the
original disturbance.

The Belina site disturbance was partially pre-law and some of the

" topsoil salvaged and stored has since been used for reclamation

around the Belina site.

No further disturbance is planned at this time in the Belina
area. No additional disturbance is planned at the Utah Ko. 2
loadout area during the life of the present permit. All
facilities have been completed. Sliope stability was considered

in facility design and only minor areas of soil creep have been
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noted. When soil creep is observed in the existing facility
areas, steps are taken to stabilize the slopes by revegetation cor
minor grading.

The average annual rainfall in the Valley Camp of Utah Mine Plan
Area is less than 26 inches per year. Therefore, the period of
extended responsibility for vegetative cover will eqgual the
approved standard for the last two consecutive yvears of the the
responsibility period. The determination of success of
revegetation will be measured by the techniques described earlier
if approved by the regulatory authority. The vegetative
reference area has been established and is shown on the
Veqetatlon Map, Map G, . Volume Iv. . _—

consists of 2 mineable. ‘coal seams, the Upper O'Connor and the' LT
Lower O'Connor.- In accordance with the requirements of Public :
Law 95-87 and Utah State Law, the seams will be mined where- R
practicable, starting with the upper seam. In all other areas of oo
the mine plan, coal w111 be maxlmlzed

The Bellna No 1 and Bellna No .2 mines are located in the Upper R
and Lower OF Connor seams respectlvely Each seam ranges in- : ’
thickness from 5 feet to 25 feet with the average thlckness of

each being approxlmately 16 feet.

The approved mining plan calls for entry into the uppermost 12 -
feet of each seam. Of these 12 feet the top 2 feet will be left .

in place to help support the immediate roof. The remaining 10

feet will be mined. This procedure is the accepted method of
development mining.-  The lower parts of the seams will be

Development mining technlques lnclude a main entry system, a- v
sub-main entry system developed off the mains, and room and entry
panels which are developed off the sub- -mains. Components of each
are descrlbed as follows—

T a. Main Entry System—South—Composed of 5 entries, 4 of
which are intakes and 1 is a neutral air belt entry. There are
also 3 return air entries about 180 feet on each side of and
parallel to the mains.

b. 'Main Entry System-West-Consists of 5 entries, 2 of which
are 1ntakes, 2 are xeturns, and 1 is a neutral air belt entry.

c. Sub -main systems are developed the same as the West
Malns above.

d. 'Room and plllar entries consist of 4 entries, 2 of which
are intakes, 1 is a return, and 1 is a neutral belt entry.
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Room and pillar mining has been the only production system
emplovyed at the Belina Mines. Once a pil:ar section is
cevelioped, the piliars and pottom coal are mineld as shown in the
Roof Control Plan found in Appendix B, Volume V.

The recovery percentage for a room and piilar panel mined during
1979, 1980, and 1981, has been calculated. From this panel
335,285 tons were mined during a 23 month period from an area
containing a calculated 647,068 tons, based on a 17 foot seam
thickness. The production included both development and retreat
mining. The recovery was 51.82 percent. This figure is above
both the national average and the appllcant s pro:ected avexage
- for a seam of this thlckness

;Wother mlning ‘methods whlch would lmprove utlllzatlon_9£_§gg;,
resource by 1ncrea51ng recovery are presently being - -
investigated. The only alternate method employed to date has
been full seam extraction of rooms and entries with pillar
splitting. This particular scheme results from efforts to
support the natural gas llnes Wthh overla{ much of the

,_appllcant s coal leases

At present support for the gas llnes is provxded by llmltlnq
extraction under these lines. The size of the restricted area of - .
mining is determined by an angle of draw of 35 degrees. .It is ;WWW
hoped that negotiations with the gas company and Federal and

S State agencies will result in the adoption of a steeper: angle of =

” draw, thus increasing the recovery while providing adeguate

support for the gas lines. :

Non-recovery areas within the mine plan area are only those areas:
left between mined out sections used for ventilation barriers, —
property line barriers, areas where the seams are so small that

mining is impracticable, and areas extending for at least a 150

foot radlus from all oil and gas wells.

Dlsposal of all toxic or a01d-produ01ng naterlal is descrlbea in
the grading plan. Material around the loadout area will be
sealed in the uncderground reclaim tunnel, which has a storage
volume of 1300 vards. This is sufficient volume to bury all acid
producing or toxic material around the loadout and preparation
area. If additional storage is required, the mine portals will
be used for disposal areas.

.. Any toxic or acid-producing material will be contained within
areas which will not allow airflow through the material.
Therefore, the contingency plan to preclude the sustained
combustion of the material is to seal the material in air and
water tight areas.
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The measures for sealing the mine entries are by use of a barrier
seal. The plans for these seals are shown and described in
I'igure 3-9. Exploration hoies, wells and cther openings in the

mine plan area will be sealed with coancrete in a conventional
manner.

During the mining operation, measures taken to comply with the
requirements of the Clean Air Act are described in Section DIl .
784.26. During mining operations, measures taken to comply with -
the Clean Water Act are described in Sections 783.15, 783.16, and
784.14. -

Durlng reclamat;on, the roads used for material haulage w111 be
treated and retreated as necessary with a dust suppressive
material to prevent excessive dust.  Sedimentation ponds will-
remain intact antil the“final reclamatlon is completed and ‘the
area fully stablllzed .

Reclamatlon of each dlsturbed area will take place durlng the
first appropriate season following the time when that area

becomes available for such activities. .Certain affected areas,
such as cut and fill slopes on roads, operation pads, and outside’
slopes of sediment ponds, which require disturbance early in the
operational 1ife of the mlnes, will be stabilized, topsoiled, and .
revegetated at the flrst,seasonal opportunity. Other affected
areas occupied by support facilities will not be reclaimed until

. the conclusion of mlnlng act1v1t1es v . f s e

Oonce an area has been prepared for top5011 redistribution; the oL
topsoil will be uniformly spread over the area. If the material . - .
has been stored for an extended period of time, or has become L e
lumped for some other ‘reason, the material will be disked or: - Rt
broken up before being spread. Spreading of topsoil will not.

occur unless planting and mulchlng can follow lmmedlatelyrmf4;”‘3:nA

Topsoll redistribution would begin as soon as ground conditions = . -.--
allow in the spring,” followed immediately by fertlllzatlon, if ST
required, seedbed preparation, planting, and mulching. Co

Based on past‘experience, regularly scheduled reclamation
activities should not begin until the proper seguence of events
would allow for seeding to occur sometime between September and
December. This would disallow loss of success caused bv
fraezing-=heaving action on the spring rocts of the veystative
cover. Also, this would remove the possibility of success
reduction on the seeding effort caused by extended periods of
drv, hot and windy summer weather.

rast practice of revegetation around the mine site has included
mixing the seed with an aspen fiber muich and starch resin

tackifier. This mixture was then avplied with a hydromulch unit
over the prepared area.
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Revegetative efforts in the past have been performed in the fall
of the year, primarily to ensure a good moisture content of the
scil durinq seed germination. Ground moisture content would noct
a2nerally Dresent a problem, regardless of the time cf seeding,
sﬁhce the mean annual precipitation of this area is approximatelvy
380 inches. However, should iower than average precipitation
—_— occur foilowing a season of planting, revegetated areas will be
T irrigated on a short-term. basxs ’

e Irzlgatlon may also be used to enhance revegetation success, in
general :

Pest control has not been a problem in the past. due to the

pract*ce of piant late in the vear. If spring planting occurs

.. and the -necessity of pest control becomes apparentﬂ»the_ ivision =
" will be consulted for assistance. e T ST

IR The appllcant will inspect all seeded areas at the end of each

oo T growing season to determine-the success of each area. Thisumv

‘ "~ procedure will occur for at least 5 year after seeding takes
~---- - place. _Where success.is apparent (80% of original cover. within
ot first 5 ‘years) ;- future’ monitoring wxll occur once every 5 years.
wneooo o . Tf failure is noted in any area, 1nvest1gatlon to determine the

: 7 cause will begin immediately. When the cause has been determined
_corrective action will be taken and reseedlnq will be done at the
next seasonal opportunity:™

= " In addition, reclaimed areas will be periodically compared to

- reference areas to determine revegetation success. All

o . inspection results, recommendatlons, and corrective actions will
s . .. be periodically recorded and malntalned on flle at the general
o ”'offlce bulldlng. .

- Areas which have been“reclaimed and revegetated are shown on

S " Vecetation Maps Nos. D3-0074 and D5-0075, located in Appendices J
) : angd K respectively. The types of seeds and mixtures for these
.o areas, reclaimed 'in’ 1980, are shown on the following Table. The
3 > “u'appllcatlon rate for the areas was 20 -25 pounds of seed per acre.

Areas which wx;l be reclalmed at the end of operat%ovs are shown
on Vegetation Maps Nos. D3-0076 and D5-0077, located in
Appendices J and K respectively. The types and acres of.
vegetative communities which will be established during final
reclaration on the disturbed areas of the Belina and Loadout
facilities are shown on Vegetation Map No. D5-0054

Much of the disturbed area within the permit boundary was
cisturbed prior to enactment of the SMCRA 1977. As a result most
of the topsoil from the disturbed area was not preserved, and
will not be available for final reclamation of the disturbed
areas. However, the applicant will provide adeguate topsoil or a
satisfactory substitute for final reclamation purposes. The
azp_icant wlll attempt (o purchase the reguired topsoil
guantities from sources within the valley. Acquisition of the
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reguired quantities may be arranged with private sources or even
possibly with the U. $§. Forest Service or Bureau ¢ Land
Management.

In the event the applicant chooses to utilize a substitute for
topscil, the selected materials will be subjected to the
requirements found in Section 817.22 (e} of the Utah State
ST Reqgulations. Such substitute material will not be applied until
S the Division has determined that this material is equal to or
more suitable for sustaining the approved vegetation than is
avallable tOpSOll

An actual cost per yard for top5011 -or an acceptable substltute_ o
has" pot’ been determlned at this time. However, an estimate of

$2, loolper.acre, based on an. -average depth of 6 anhes, _has been»}i

5‘used; yonding purposes. -
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"Plus Contingency (10%) 52,436 :
Plus Profit and Administration (13%) 68,167
52,436

Timetable for
reclamation activity
Valley Camp of Utah, Inc.
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ESTIMATED RECLAMATION COST
(1987 DOLLARS)

Belina Mines Area

A.

Portal Reclamation
No. 1 Mine - 5 Portals, each 12' x 20°'
Backfilling = 120 yds. ea. @ $3.83 per yd. § 2,298.00

Sealing = 6,000 blocks @ $.99 ea. 5,940.00
Man Days = 60 € $109.54 per day 6,572.00
Subtotal $14,810.00

No. 2 Mine - 4 Portals, each 12' x 20!
Backfilling = 120 yds. ea. @ $3.83 per yd. § 1,838.00

Sealing = 4,800 blocks @ $.99 ea. 4,752.00
Man Days = 48 @ $109.54 per day 5,258.00
Subtotal $11,848.00

Concrete Structure Removal Cost
Belina No. 1 Fanhouse 20' x 50' x 14°
Belina No. 2 Fanhouse 20' x 50' x 14'
Pumphouse 20' x 20' x 10'

- Bathhouse 80' x7160'=x 15!

Sewer Building 30' x 50' x 15°

No. 2 MCC Building 20' x 20' x 4'

Shop Building 40' x 40°

Substation Pads 2€ 30' x 30'

Coal Transfer Building 20' x 20' x 4!
Portals 9 @ 20 yds. each

Misc. concrete 50 yds.

Total yardage of flat material 909 cu.

yds. @ $4.93 per : $ 4,481.00
Total yardage of wall material 688 cu.

yds. €@ $4.38 per 3,013.00
Total Cost of Concrete Structure Removal $ 7,494.00
Steel Building Removal Cost
Belina Shop 40' x 40' x 25' $ 6,572.00
Coal Transfer Building 20' x 20' x 50 3,286.00
Truck Load-out Bin 5,258.00
No. 2 MCC Building 20' x 20' x 30' 4,382.00
Bathhouse (roof) 80' x 160' 8,216.00
Stacking Silo 5,696.00
Conveyor Structure Removal Cost
Steel Structure $13,145.00
Conveyor Foundations 2,191.00
Transportation 8,763.00

$26,658.00

$ 7,494.00

$33,410.00

$24,099.00
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E. Miscellaneous Cost $70,873.00
Equipment Removal $32,862.00
Drainage Pipe Removal 1,643.00
Tank Removal 8,763.00
Power Line Removal ; 5,477.00
Guardrail Removal 2,739.00
Substation Removal 10,954.00
Water Line Removal 3,286.00
Load-out Tunnel Fan 219.00
General Refuse Removal 4,382.00
Mine Fan (2 @ $274.00) . 548.00
F. Parking Areas and Roads Cost $ 2,191.00
Scarifying $ 2,191.00 -

Removal Abandonment (A-F) Subtotal $164,725.00

G. Grading . $39,490.00
1. Belina No. 1 $18,220.00
12,200 yards to move
.500 foot push/haul distance - 2 dozers,
-2 loaders
153 yards per operating hour
80 total operating hours for dozers,
@ $131.45/hr. with operator
80 total operating hours for loaders,
@ $96.40/hr. with operator

Belina No. 2 $14,810.00
8,600 yards to move:
500 foot push/haul distance - 2 dozers,
2 loaders - o
132 yards per operating hour
65 total operating hours for dozers,
@ $§131.45/hr. with operator
65 total operating hours for loaders,
@ $96.40/hr. with operator

2. Coal Storage Areas ’ $ 3,987.00
a. Portal Area

860 yards to move @ 1.2 tons/yd., 28% swell

600 foot push/haul distance - 2 trucks, 1 loader,
2 dozers

16.0 total operating hours for trucks @ $71.20
per hour with operator

8.0 total operating hours for loader € $93.11
per hour with operator '

16.0 total operating hours for dozers @ $131.45
per hour with operator

b. Truck Bin § Clean Coal Stockpile $ 2,465.00
800 yards to move @ 1.2 tons/yd., 28% swell
300 foot push/haul distance - 2 trucks, 1 loader,
2 dozers

-2-
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12.0 total operating hours for trucks @ $71.20
per hour with operator

6.0 total operating hours for loader e $93.11
per hour with operator

8.0 total operating hours for dozer € $131.45
per hour with operator

H. Revegetation Cost

$41,853.00

Item Cost
451.00
371.00
904.00
355.00
237.00
411.00

-6 o o 5

2,729.00

$ 6,824.00
$10,735.00
$ 9,968.00
$ 2,300.00
$ 205.00

$30,032.00

$69,010.00

1. Handseeding AC. Unit/Cost
Flat/slight slope areas 4.0 $112.83
North Facing slopes 3.0 $123.78
plus 1,100 shrubs § trees $ 0.822
South Facing slopes 3.0 $118.30
Riparian areas 2.0 $118.30
plus 500 shrubs § trees $ 0.822
: 12.0 AC :
2. Hydroseeding
Flat/slight slope areas 8.9 $766.78
North Facing slopes 14.0 $766.78
South Facing slopes 13.0 $766.78
. Steep roadcuts : 3.0 $766.78
plus 250 shrubs § trees $ 0.822
. 38.9AC '
3. Total Mulching Cost ' $5,477.00
12.5 acres @ $438.16 S
4. Total Labor Cost - $3,615.00
33 man days @$109.54/man day :
I. Additional costs may be encountered for
additional fertilizer and moisture retention
components. Such costs should be covered
under the estimated contingency provided.
J. Topsoil Cost |
30 acres @ $2,300.00/AC
K. Total Reclamatioﬁ Cost - Belina Mines Area
Estimated $315,078.00
10% Contingency 31,508.00
Total Estimate $346,586.00
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Utah No. 2 - Load-out Area

A.

Portals
7 portals @ 10' x 18' ea.

Backfilling = 100 yds. ea. @ $3.83 per yd.
Sealing = 4,536 blocks @ $.99 per

Man Days = 45 @ $109.54/day

Concrete Structure Removal Cost

Fanhouse 20' x 30' x 12°

Storage Shed 14' x 30'

Crusher Building 44' x 20' x 2!

Stacking Tube 13.5' x 73’

Liquid Storage 20' x 20°

Load-out Footers

Substation pads 2 @ 12' x 20'

Shop 40' x 60° :

MCC 8' x 10"

Truck Dump

Portals

Total yardage of flat material -
456 cu. yds. @ $4.93

Total yardage of wall material
239 cu. yds. @ $4.38

Steel Structure Removal Cost
Storage Shed 14' x 30' x 12!
Shop 40' x 60' x 14°

Crusher 44' x 20' x 49°'
Load-out 20' x 18' x 57°'
Substation 2 € 12' x 12' x 8'
Liquid Storage 20' x 20' x 8
Truck Dump 20' x 43' x 15°
Bathouse Trallers (2)

Water Tank ,
Transportation

Conveyor Structure Removal Cost
Steel Structure
Foundations

Parking Areas and Road Cost
Scarifying

Miscellaneous
Equipment Removal
Power Line Removal
Substations Removal
Tank Removal (4)
Guardrail Removal

$ 2,681

$ 2,248

1,047.

14 January 1987

.00
4 491.
4, 929.

$12,101.

00
00

.00

00

$12,101.00

$ 3,295.00

33,295

$ 828
5,521
7,085

3,372.
3.533.

526.
.00
.00

2,169
438

- 493.
.00

8,763

$ 8,763.
548.

$ 2,739.

$ 6,572,
.00
9,311.
.00
.00

3,505

4, 820
167

.00

.00
.00
.00

00
00

00

00

00

00
00

$32,728.00

$ 9,311.00

$ 2,739.00

$41,734.00
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Water and Sewer Line Removal 1,095.00
Drainage Pipe Removal 8,763.00
‘ Load-out Tunnel Fan 329.00
General Refuse Removal 6,572.00
Removal - Abandonment (A-F) Subtotal $101,908.00
G. Grading Cost | $29,204.00
1. Utah No. 2 Portal Area $ 9,541.00
5,200 yds. to move @ 1.2 tons/yd., .
28% swell

300 foot push/haul distance - 1 dozer,
2 trucks, 1 loader
52 total operating hours for trucks,
. @ $71.20/hour with operator
- 26 total operating hours for loader,
@ $93.11/hour with operator
26 total operating hours for dozer,
e $131 45/hour w1th operator

2. Coal Storage Area $19,663.00
, 8,500 yards to move
e 500 foot push/haul distance - 1 dozer,
S 1 loader, 2 trucks
60 total operating hours for dozer,
L @ $131.45/hour with operator
' 50 total operating hours for loader,
N - @ $93.11/hour with operator
- 100 total operating hours for trucks,
e $71 20/hour with operator

H. Revegetatlon Cost $15,434.00
1. Handseeding AC. - Unit/Cost Item Cost
Flat/slight slope areas 19.3 $112.83 $ 2,178.00
North Facing -slopes 1.0 $123.78 $ 124.00
plus 100 shrubs § trees $ 0.822 $ 82.00
South Facing slopes 2.0 $118.30 $ 237.00
Riparian areas 1.5 $118.30 $ 177.00
plus 250 shrubs § trees ‘ $ 0.822 $ 206.00
23.8 : $ £,005.00
2. Hydroseeding
Steep cuts/slopes. 1.5 $766.78 $ 1,150.00
North Facing slopes 1.0 $766.78 $ 767.00
2.5 $1,917.00
3. Total Mulching Cost §10,512.00 |
24.0 acres @ $438.00
I. Topsoil Cost : $36,800.00
16.0 acres @ $2,300.00/AC
. J. Total Reclamation Cost - utah No. 2 Load-out Area
Estimated Cost $183,346.00
10% Contingency 18,335.00
Total Estimate $201,681.00
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Main Office Area

Steel Building Removal Cost
Office-Warehouse Building 58' x 125' x 10°'

Concrete Structure Removal Cost
Office-Warehouse Building 58' x 125!

Road and Parking Lot Removal

Regrading (1.9 acres) $1,862.00
Topsoiling ($2,191.00/AC) » 4,163.00

Reseeding § Fertilization ($2,191.00/AC) 4,163.00

Miscellaneous Cost
Remove Water Line
Remove Sewer Line and Tank

Total Office-Warehouse Reclamation Cost

$11,912.00

$ 1,095.00

$10,188.00

$ 2,739.00

Estimated Cost | $25,934.00
10% Contingency 2,593.00
Total Estimate ' _ $28,527.00



784.13 Vol. III 14 January 1987

SUMMARY OF ESTIMATION RECLAMATION COSTS 1987

Reclamation Bond Calculations

A. Portal Reclamation (PAP Volume III, Appendix A)
1. Belina No. 1
2. Belina No. 2
3. Utah No. 2

Total Item A

B. Structural Removal (PAP Volume III,
1. Concrete Structures
2. Steel Structures’
3. Conveyors
4. Misc. (Waterline, Sewer,

Appendix A)

Powerlines)
Total Item B
C. Grading and Topsoil Application (PAP Volume III
Cost to move and spread 76,858 cu. yds. of
top5011 @ $2.35
Total Item C
D. Revegetation (Totéi Acres = 79.1, PAP Volume III,
- Cost of preparation, handseeding, hydroseeding,
mulching, trees and shrubs, scarifyings,
and labor
Total Item D
Subtotal (Items A, B, C, & D)
10% Contingency (Items A, B, C, § D)
13% Profit and Administration
10% Mobilization (In & Out) .
Total
Haul Road (See Exhibit I)

TOTAL BOND

Note: Revised to indicate 1987 dollars.

$ 14,810.
11,848,
12,101.

§ 38,759.

115,346.

$238,690.

, Appendix A)
$180,529.

Appendix A)

$ 66,380.

$524,358.
$ 52,436.
$ 68,167.
$ 52,436.

$697,397.
$205,563.

$902,960.
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PERMANENT SEED MIXTURE

(South-West Facing Aspects)

PLS
SPECIES LBS/AC
Grasses:
Agropyron riparium - Streambank wheatgrass 3.0
Agropyron dasystachyum - Thickspike wheatgrass 3.0
Bromus marginatus - Mountain brome 4.0
Poa Canbyi - Canby bluegrass ' 0.5
Poa pratensis - Kentucky bluegrass 0.1
* Linum lewisii - blue flax 1.0
: 11.6
Forbs:
Achillia millefolium - Yarrow 0.2
Lupinus sericeus - Silky lupine 2.0
Melilotus officinalis - Yellow sweetclover 2.0
Penstemon strictus - ‘Bandera' Rocky Mountain ‘
penstemon 0.8
Artemisia ludoviciana - Prairie Sage 0.1
5.1

Shrubs and trees:

Amelanchier alnifolia - Serviceberry
Artemisia tridentata vaseyana - Mountain
big sagebrush ‘
Symphoricarpos oreophilus - Mountain snow-
berry
Chrysothamnus nauseosus - Rubber rabbitbrush
Rosa woodsii - Woods rose

G~ O M o n
OO O nN o

HANDSETS (Plants per acre)

Populus tremuloides - Quaking aspen 400
(Aspen will be placed on 5' to 6' centers
in 3 - 4 acre clumps)
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PERMANENT SEED MIXTURE
(North-East Facing Aspects)

PLS
SPECIES LBS/AC
Grasses:
Agropyron trachycaulm - Slender wheatgrass 3.0
Bromus marginatus - Mountain brome 5.0
Poa Pratensis - Kentucky bluegrass .25
Agropyron Smithii - Western wheatgrass 4.0
Poa Canbyi - Canby bluegrass .4
12.65
Forbs:
Achillia millefolium - Yarrow 0.2
Penstemon strictus - 'Bandera' Rocky
Mountain penstemon 0.5
Osmorhiza occidentalis - Sweet anise 1.0
Melilotus officinalis - Yellow sweetclover 2.0
Lupinus sericeus - Silky lupine 2.0
Hedysarum boreale - Northern sweetvetch 1.0
6.7
Shrubs and trees:
Prunus virginiana - Chokecherry - 0.5
Symphoricarpos oreophilus - Mountain snow-
berry 2.0
Sambucus coerulea - Blue elderberry 1.0
3.5
HANDSETS (Plants per acre)
Abies Concolor - White fir 200
Picea englemanii - Engleman spruce 200
Picea pungens - Blue spruce 150

550
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PERMANENT SEED MIXTURE
Utah No. 2 Area

PLS
SPECIES LBS/AC
Grasses:
Agropyron smithii - Western wheatgrass 4.0
Agropyron dasystachyum - Thickspike wheatgrass 4.0
Bromus marginatus - Mountain brome 5.0
Poa pratensis - Kentucky bluegrass 0.2
* Linum lewisii - Blue flax 1.0
14.2
Forbs:
Melilotus officinalis - Yellow sweetclover 2.0
Medicago sativa - Ladak alfalfa 1.5
Penstemon strictus - 'Bandera' Rocky Mountain
penstemon 0.5
Artemisia ludoviciana - Prairie sage 0.1
4.1
Shrubs and Trees:
Artemisia tridentata vaseyana - Mountain
big sagebrush 0.1
Chrysothamnus nauseosus - Rubber rabbitbrush 0.5
Rosa Woodsii - Woods rose 1.0
1.6

e W e e ther e Weee EE e G e e e e e v mmem e e e e

NOTE: Seed application is calculated for a broadcast
application, and may be reduced if drill seeding is
utilized. ,

Riparian areas within the permit area (1.5 ac. max.) will have
the following shrubs and trees supplemented to the regular
mixtures:

SPECIES: NO./ACRE
Shrub - Mahonia repens - Creeping Ore-

gon grape 300
Shrub - Rubus idaeus sachalinenis -

American red raspberry 300

Tree - Salix rigida - Willow (cuttings) 2 ,000
Symphoricarpos albus - Common

snowberry 300

2,800
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784. 14

The construction of additional surface facilities utilized in
conjunction with Valley Camp of Utah mines wili result in
temporary increases in the suspended sediment concentration of
the adjacent stream. However, because of the regulatory
requirement that sediment control be provided for all areas of
surface disturbance, concentrations will be quickly normalized.

Mines in the coal field of the Wasatch Plateau act as interceptor
drains so the ground water that is discharged from the mines has
a lower dissolved solids content than would have existed if the
water had continued its movement through shale layers, dissolvxng g
increased amounts of salt (Southeastern Utah Association of - N
Governments, 1977; Hansen, 1979). As a result, Valley Camp of
Utah mines will have a slightly beneficial impact on the chemical
quality of water in the region, because the small amount of water
which is brought to the surface will dissolve fewer constituents
in the stream channel than it would have in the shale formations
which it would have encountered (Bently, et al. “1978).'

Because of the hlgh alkallnlty and low ac1dity concentratlons in
the area, acid drainage problems should not occur as a result of
mining. This is fortified by the fact that coal in the area has
a low sulfur content (U S. Geologlcal Survey. 1979)

Regional water quallty w111 be enhanced by mlnlng activities to
the extent that water encountered in the mines 1s discharqed

Surface water rlghts 1n the area are primarlly for stock waterlng‘
and irrigation. Stockwatering rights are almost entirely located
directly on the streams. Irrigation rights are centered around
the town of Scofield and in Flat Canyon, southwest of the center
of the property. Irrigated lands consist almost entirely of
pasture. Only stock watering rights are present on the mine
permit area. Groundwater rights are primarily for stock watering
and irrigation. Only a limited number of wells are located in
the area. Surface water rights and ground water rights are
located on the Hydrology Maps F-4 and F-5.

Some Scofield Reservoir water rights have been exchanged for
ground water in the Pleasant Valley Creek Basin. Most of the
exchanges serve the industrial and domestic needs of mining
companies in the area. Because the mining activities in the
permit area will have minimal adverse impacts on the gquality of
water and quantity of water in the area, the present users rights
will be protected.

The Valley Camp of Utah mine plan area and adjacent area are
covered essentially by the Blackhawk Formation. This formation
consists of interbedded layers of sandstone and shale separated
by variocus mineable and non-minable coal seams. The sandstone
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beds are generally massive while the shale layers are bentonitic,
tending to swell when wet and decompose into an impervious clay.
Investigations at springs and streams in the property area have
indicated that the shale layers prevent downward percolation of
water through the Blackhawk at a significant rate. Instead,
water which reaches a sandstone finger which is connected to the
surface rides out on a shale laver, issuing as a spring. Springs
tend to receive water from localized rather than regional ‘
sources. In addition, because of the ability of the shale
material to swell and decompose into an impervious clay,
fractures in the Blackhawk Formation do not act as conduits but
as barrlers to potentially vertlcally flow1ng water (Hansen,.

~ 1980) .

A relatlvely 1nsxgnficant quantlty of water will likely be

- encountered in the mines due to the impermeable nature of the-

formation and its inability to yvield water readily. Mines in the
Wasatch Plateau coal field generally yield less than 10 gallons
per minute per active face, with drifts dry approximately 500
feet up dlp from the face. Once a section dries, leaks reappear

~only very occasionally in the future. This condition has been

t”ti7observed Tocally in the O'Connor and Belina No: 1 Mines, (Hansen,

- 1979). “"Apparently, only a zone of saturated sandstone -~ °~ -
1mmed1ately adjacent to the mlne is dewatered by the drlft.

Should the mines encounter sandstone lenses at the face of a
fault, the inflow rate to the mine could change rapidly for a
short period of time, as noted in the Belina No. ! Mine at the
Connelville Fault. Under these conditions, inflow rates could
exceed 200 gallons per minute for a short period, decreasing
rapldly to a more normal rate (10 to 15 gallons per minute)
Most of the water encountered 1n the mines w111 be utllltzed
underground for dust suppression, etc. As a result, only those
inflows which temporarily exceed storage and mine use
requirements will be discharged to the surface. The volume of
this discharge will be insignificant and any discharge will be’
treated in settling ponds, whichfare designed to handle the fiow.

Most of the water which leaves the mine mouth will be indigenous
water associated with the coal. Coal from the Valley Camp of
Utah area, tested with ASTM standard procedures, has a
equilibrium water content of about 8 percent. ' The moisture
content of coal shipped from the mine is about 10 percent. This
means that of the total moisture of the coal to be shipped only 2
percent is free water. About 1 percent of ‘the final moisture
content comes from water used in dust suppression, and the other
1 percent comes from free water in the coal seam, (Hansen, 1980).

The quantity of water present in surface water sources in the
area (seeps, springs, and streams! is anticipated ot remain
unaffected by mining in the permit area and adjacent area. The
water removed by interruption of water courses from the mine,
which would normally have traveled to an outlet some distance
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from the permit area, will be consolidated at one discharge point
at the mine pursuant to the NPDES permit, with probable
improvement in guantity and guality availability to downstream
water users.

As a result of these observations, it is concluded that mining
activities in the permit area will have minimal adverse impacts
- on the quantity and quality of water in the area.

Although it is felt that no contamination, diminution, or
interruption of existing surface or underground souces of water
will occur within the mine plan area, the following alternative
means of water supply could be utilized to replace an interrupted
supply of any legal owner of such rlghts

S Prlvate contractors living withln the dlstrlct could be ,
retalned to haul water to specific locations from appllcant owner
surface sources located withln Pleasant Valley ‘_'f;

2. The appllcant has 3 produ01ng water wells within the'w
mine plan area which could also supply supplemental amounts of

_tf;water for both prlvate and industrial use.

‘The mine portals w1ll be sealed ‘with solld concrete block after

~--the mine closure. The portals will then be covered and seeded.

Refer to Figure 3-11 for specific details of seals and downslope
“barrlers. The coal seams dip away from the portals so there w111
be no grav1ty flow dlscharge from the portal. : .

Valley Camp of Utah has been,conductlng a surface water
monitoring program for the past 3 years, in conjunction with the
Belina No. 1 and Utah No. 2 Mines. Samples have been analyzed
for most of- the parameters listed in Figure 3-12 at various 51tes

"7... near the mines. - However, one of the primary purposes of

lmplementlng this plan is ‘to enlarge the existing hydrologic
monitoring plan to accomodate expanding mining activities. As a
result of the hydrologic inventory done by Vaughn Hansen ,
"Associates, additional representatlve surface and ground water
sources have been chosen for inclusion in the existing monitoring
program. As mining progresses, data collection will begin at a
surface water monitoring station in sufficient time to allow for
the collection of one complete yvear of data before the area is
‘"impacted. Additional surface water stations have been chosen on
the streams as shown on Hydrology Map F. Once data coliection at
a station begins, data will be collected according to the
schedule outlined in Figure 3-13, unless prior arrangement is
made with the Regulatory Authority. Valley Camp commits to
guarterly sampling of all perennial streams in the permit area.
Dissolved oxygen, settable solids, acidity, and oil and grease
will be added to the sample parameters for each of the gquarterly
stream samples. The samples will no longer be analyzed for the
carbonate parameter. Additionally, two of the samples each vear
will be tested for total hardness, iron, and total manganese.
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Ground water monitoring will consist of water quality and flow

‘ and/or water level data collection from the representative
springs and observation holes in the early summer and mid-autumn
of each year. Access problems created by heavy snowfall will
probably preclude more frequent sampling at the ground water
monitoring stations. Locations of the ground water monitoring
stations can be found on Hydrology Map F.

Mine water discharges are currently being monitored at the Belina
No. 1 Mine at the discharge point from filter pond No. 5. This
discharge is allowed by an NPDES permit, No. UT-0022985. Mine
water discharge has been monitored since 1977, and, as a result,
‘”7baseline data were acquired early in the mine life. : -
Mrne dlscharge flow is determlned by a parshall flume,_and the. - :
monltorlng parameters, measurementﬂfrequency, and sample type ‘are SR
: shown on Figure 3 13.» eI T R
In addltlon to mlne »1scharge, water consumptlon losses are also
‘calculated utlllzlng ‘coal morsture content, and ventilation and -
vaporatlon losses. e

o Slgnlflcant changes in the sources of water in the mine w111 be
noted during the perlod of operatlon : y

/The Valley Camp of Utah permlt area is located w1th1n the Book

‘ Cliffs and the adjacent Wasatch Plateau which act as recharge
' ~areas for the regional ground water systems (Price and Arnow, -
1974). Only a small portion of the annual precipitation, much

less than 5 percent, recharges the ground water supply (Price and
Arnow, 1974; U. S. Geological Survey, 1979). This is due to the
presence of the relatively impermeable shale layers near the.
surface over much of the area. For this reason little, if any,
impact is expected to occur due to mining operations. . No plan
has been made for recharge of groundwater other than by natural
means . .. ,

The mining actlvrtles should not adversely affect ‘the hydrologlc
regime. Existing seasonal water guality is described in Appendix
B, Volume II. Also refer to Hydrology Map F-3, Volume IV, for

additional seasonal water guality data. o :

Section 784.13 describes measures takeﬁmduringkthermine )
reclamation to provide protection for the hvdrologic balance.

There is no water or drainage caused by gravrty from the Utah No.
2 Mine.

The No. 4 sediment pond is built on a £ill structure and does not
meet the criteria of 30 CFR 77.216(a)(1) or (2}. This
installation has been inspected several times by M.S.H.A. and has

. never been considered an impoundment. Figure 3-5 in Volume III
of the original submittal does not indicate actual storage
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depths, but rather, a relationship of components incorporated
into the design. The depth of storage indicated on Figure 3-5 is
only 18 feet.

The inlet structure shown in Figure 3-31 has been modified with
riprap to stabilize the fill. This structure is shown on Map
D-1. _

As shown by the data in Appendix E, groundwater gquality samples
from the springs monitored by Valley Camp have had an average
total dissolved solids concentration of 225 milligrams per
liter. Groundwater guality samples collected within the mine
‘have had an average total dissolved solids concentration of 336
milligrams per liter. The average total dissolved solids
concentration of the Belina Mines discharge water was 316

~milligrams per liter. This information adds some substantiation

to the fact that as contact time of groundwater with the
‘Blackhawk Formation increases, the water guality deteriorates.
Had the water not been lntercepted by the mine, the water gquality
" would have continued to deteriorate as the water slowily moved
toward natural discharge areas further down the canyon. More

- discussion of this concept is contained in the Vaughn llansen
Associates report on page 117.

' The Vaughn Hansen Associates study also showed that water is
seeping into the lower portion of Eccles Creek that is of a
poorer guality than the spring water high in the Valley Camp
property.. This poorer quality low ln the system is likely due to
the same phenomena ezplained above.

The"mine discharge is monitored according to an NPDES permit. A
sample is coullected and analyzed for pH, TSS, TDS, specific
- conductivity, total alkalinity, acidity, and total iron. Flow
and water temperature are also measured Data are contained in
Appendix E.

- Proposals for structure revision of the mine discharge filtering
pond were submitted to the Division and the Utah State Department
of Health on July 24, 1981, and November 17, 1981. See Section
UMC 784.16 for additional information.

Bentonitic shale layers do impede the downward flow of
groundwater, in some cases causing the groundwater to issue as a
spring. The fact that water mocvement may be impeded does not
mean tnat the bentonite snaies are totally impervious and stop
all downward flow. The discontinuous nature of the layers also
allows some water to percolate downward in some places easier
than in others. The water that does move through shale lavers
does pick up dissolved solids. As stated on page 53 of the
Vaughn Hansen Assocliates (1980} report, "...relatively
impermeabie interbedded shale lavers, ... prevent the downward
movement of a significant amount of water."
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A "Hydrology Update" prepared by Vaughn Hansen Associates, Inc.
is included as Appendix N. Please note that whiie the entire
document is Appendixz N it contains internal references to its own
Appendices. ‘

Revisions to the monitoring program are described in pages 1i8
through 21 of the "Hvdrology Update".

Springs S31-1, 831-5, and S31-11 have been added to the
monitoring program to ensure the protection of the water rights
assoclated with them. GSprings $6-3, $525-2, $525-6, and S36-2 have
been added because they are representative of the larger springs
in the lease area. Spring S$32-3 has been added to assist in
evaluating impacts on the regional aguifer svstem. Table 1 of
the "Hydrology Update" provides a list of additional springs to
be monitored. As indicated by the text, springs resulting from
isolated, 'perchea aqulters could be affected if subsidence
occurs. As a result monitoring will be started 1 year prlor to
Vﬂthe p0551b1e occurance of subSLdence :
Two statlons, VC 6 and VL 9, are currently being monitored by
Coastal States Energy Company. The data from these stations are
public data‘and‘avallable through Utah State Division of 0il, Gas
~and Mining. A copy could be obtained if required and kept in a

ffe Vallev Camp filé. There is no justification for 2 companies to

monitor the same points and duplicate costs and data.

Stations VC-1, VC-2,.VC-4, VC-5, and VC-10 have been monitored
bi-monthly, when ‘accessible, since 1980. In accordance with Utah
- State Division of 0il, Gas, and Mining's "Guidelines for
Establishment of Surface and Ground Water Monitoring Programs"
(II.B.1.¢c(1).}, it was recommended in September, 1983, that the
monitoring be changed from bi-monthly to quarterly. This
guarterly monitoring schedule should provide enough data to show
seasonal variation. Quality monltorlng will be conducted
guarterly, as shown in Table 3, and annually in the fail
according to Table 2 in the September, 1983, Hydrology Update.

Stations VC-11, VC-12, and VC-13 have been monitored bi-monthly,
when accessible, since 1980. Monitoring will be suspended at
stations VC-12 and VC-13, since these drainages are outside the 5
vear permit area: Station VC-11 will be monitored on the same
schedule and freguency as the other surface water monitoring
stations.

Base ground water flow into Eccles Creek near and below the
intersection with the O'Connor Fault at the mouth of Whiskev
Canyon has been 2stimated to pDe 0.533 CFS (Vaughn Hansen
Assocliates, 1980). This ground water inflow occurs adiacent tco
the extensive drainage of Whisky Cre=ek which is 1.5 sguare
niles. Apprcoximately 75 percent of the Whisky Creek drainage is
east of the Valley Camp lease. The O'Connor Fault extends
southward from Eccles Creek for 1.75 miles before it intersects
the east boundary of the Valley Camp lease.
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negligible. In the 1983 Hvdrology Update, the impacts
ing from a redistribution of flows on Mud Creek or Eccles
vere estimated to be less than 1 percent of 2.2 percent,
tively. . e

n the 1983 Hydrology Update, the possibility of the mine
ing water rights was acknowledged, but not anticipated to
nificant. The suggested monitoring plan was formulated to
e any impacts and five alternatives were presented for

ing the interrupted supply of any legal owner of such
Valley Camp of Utah owns sufficient water rights in the
ty of porentilal ilmpacts Lo repiace aay ailfected right.

1n1ng in a particular section of the mine has been

ted, That section 1s then s=aled nff for safety purposes
his happens, these areas are allowed to fill with water up
evel against the seals determined as safes by MSHA. In
wnere oniy pillar splitting occurs this level of water

be as much as 10 feet. In addition to natural flow into
areas, past practice has been to pump water from otheyr
of tnhne mine rn7o these ncwW reservoirs. Once thiesa2 ar=4as
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are filled to a peoint of discharge, the quality of that water
then cdischarged out of the mine should be improved as a result ol
setrtling and filtering action. Also, this storage grUVLdgs a
certaln stabilizing efiect on potentlial yround water impacts and
assists in maintaining ground water flows in their natural
directions which in turn helps maintain base flow to Eccles
Creek, at least to some extent.
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Surface water baseline monitoring parameters

Field Measurements

- Acidity ..
.Alkalinity.
Blcarbonate

e e

" "Water Température“'k““”
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January 9, 1987
Figure 3-13 WATER QUALITY MONITORING SCHEDULE
FOR VALLEY CAMP MINE DISCHARGE
, Monitoring Requirements
Parameter - Measurement Frequency Sample Type
Flow ‘Two per month Measured
Total Suspended Solids Two per month Grab
Total Iron Two per month Grab
Total Dissolved Solids - Two per month Grab
0il & Grease ‘Two per month Grab
pH uf’g'l‘wo._-pef ‘month - Grab
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788. 14

Valley Camp will resubmit the complete, updated, and organized
MRP at the rate of one volume every Z months. At this.rate the
maximum amount of time needed will be 12 months. The date by
which the resubmission will be completed is November 1, 1988.
This is well within the time restriction specified by the.

Division.
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UMC 817.52

Pages 50 and 90 of the Vaughn Hansen Associates Report (1980),
and specifically Figure 3-12 of that report show the ground and
surface water monitoring schedule. Figure 3-13 of that report
shows the monitoring schedule for the Valley Camp Mine Discharge.

Surface Wéter’Monitorinq

Water quality has been determined at most monitorlng stations
durlng the baseline monitoring period. These data are contained

in A;tachment B of the Vaughn Hansen report. Where monitoring

has not yet begun because of distance from current mining Lﬁ:r;/§_~
activities, data collection will begin at the-surface water-— - o
stations in sufficient time to allow for the collection of one ’

.complete vear -of data before the area monltored by the station is

1mpacted by any minlnq act1v1ty,r~::n«M. . L v;TT

Monltored flows from the Belina Mlne discharge have varled from 0
to 0.6 cubic feet per second on December 24,_1980. The. data B

. obtained. from the Belina Mine discharge are contained in Appendix,
T ET “There have no excessive mine discharges or emergency flow -
" situations at the mine.  'All effluent violations have been -

reported as reguired to both the Utah State Health Department and
U.S. Environmental Protection Agency, as well as to the Division

’of 011 Gas, and Mlnlnq.

The Bellna mine water discharge facllity consists of a concrete
settling-filtering unit situated near the fan portal of the

. Belina No. 1 Mine. The:facility was constructed during the third -
- quarter of 1983. The unit is approximately 22 feet by 145 feet,

and ranges in depth from 8 feet to. 11 feet. This pond is a A
multi-cell unit, consisting of 5 cells or chambers. Details of
this structure are shown on Draw1ng No B4-0010 in Section

784 12 - O b S S Lo B

In October,‘1986,“approval was given for the installation of a 6
inch abandoned section water bypass line. This line discharges

at the same location as pond 005A bevond the Parshall Flume.

This line originates at the seals in the First East Mains section -
of the Belina No. 1 Mine. The water collected behind these seals
is pumped to the point of discharge.

Recently monitored flows from the Belina Mine discharge have
increased from a previosly reported 0.6 cubic feet per second, to
a maximum flow of 1.1 cubic feet per second. The mine water
discharge is monitored according to the current NPDES permit and
is referred to as pond 005A in the permit. Grab samples, taken
twice monthly, are analyzed for pH, TSS, TDS, iron, and oil and
grease. Flow is measured for each sample by observing discharge
through the Parshall Flume installed at the pond outlet. The
data for these parameters and sample results are on file at the
Division's office.
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This discharge is permitted through the Environmental Protection
Agency as No. Ut-0022985, approved August 24, 1977, and renewed
June 30, 1982.

This section also applies to Sections 784.14 and 784.16.

Ground Water Monitorindzt_'

Valley Camp's in-mine ground water monitoring program consists
of: 1. Monitoring ground water inflow to the Belina Mine from

individual or collected sources which exceed 5 gallons per minute-
- discharge for periods in excess of 30 consecutive days; and 2.

Determining the consumption of ground water through evaporatlon,

Upon encounterlng new'sources or areas of measurable flow (5 gpm
or more)}, which contlnuepfor at least 30 days, sampling. will.
begin and continue on a guarterly basis. The first sample takeh'
will be analyzed according to the parameters stated in Table 1.
Subsequent quarterly samples Wlll be analyzed for fleld
measurements only. . :

On a quarterly basrs,ﬁa report will be submltted to the
regulatory authority prov1d1ng the analytical data, with a brief
historical discussion describing any changes in source activity

- for each monitoring point. . The quarterly report shall also

include a map which shows all monitoring points. The map will
also indicate the suspected geologlc source of the flow.

Quarterly monltoring w1ll contlnue untll source flows dlmlnlsh to

less than 5 gallons per minute, or until the requlatory authority

approves dlscontlnuance of the site.

An annual in—mlne ground water monitoring report will be
submitted within 90 days after the end of the reportlng vyear. | .
This report will be a summary of the previous year's data, w1th
an estimate of ground water consumption resulting from

- ventilation, evaporation, coal production, and mine discharge.
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TABLE 1
IN-MINE GROUND WATER MONITORING
WATER QUALITY PARAMETER LIST FOR
OPERATIONAL MONITORING

Field Measurements

Flow
PH
Specific Conductance

Temperature (C°) .

Laboratory Measurements (Mg/L)

Total Dissolved Solids Iron (FE)
Total Hardness (As Ca CO3) Magnesium (Mg)
Bicarbonate (HCO3™) Mangané%e (MN)
Calcium (Ca) » Potassium (K)
Chloride. (CL7)  Sodium (Na)

Sulfate (804'2)

NOTE: Major, minor ions and trace elements are to be
analyzed in dissolved form only.

A catlon/anlon balance shall be calculated on all com-
prehensive analyses.
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12 May 1982

UMC 784.15 RECLAMATION PLAN: POST-MINING LAND-USES

The proposal for post-mining land-use is generally

for a return to forest, shrub, brush, rangeland (page
48). In both the pre-mining land-use discussion, and
the post-mining land-use discussion, use of the land
for wildlife is neglected. This neglect is also ad-
dressed in 784.21 and should be corrected by addressing
wildlife habitat locations, vegetation needs of wild-
life, and any effects on migration routes of the
facilities proposed to be left after mining.

The application proposes/to leave the road to the
Belina portals and two roads to the rail load-out
facilities. The buildings, parking lot, and flat
area around the portals are proposed to be retained.
On page 31, it is suggested that the general office-
warehouse area has potential value as a camp site,
while on page 48, it is stated that the owner will
want to use the portal area for a cattle-holding
facility. (There is some minor degree of conflict
with the statement, also on page 48, to the effect
that VCI proposed to return the load-out area and
general office areas to original pre-mining uses).

The application does not support these changes in
land use. The provisions of UMC 817.133 must be
satisfied. Otherwise, the areas shall be regraded
and revegetated. The re-submission must both show
the need and support for the change and must address
continued maintenance of the features of the drain-
age system necessary to maintain the land use.
"Specific and feasible'" plans must be submitted.

Map I-1 (pre-mining land use map) shows the land
uses in the Belina Portal Area, and the Load-out
Area to be industrial. It is not clear that these
are pre-mining uses, and therefore, the application
should more clearly relate those pre-mining uses to
the proposed post-mining uses. If the area of the
load-out was industrial use prior to any mining,
then no land use change would be involved to en-
compass the proposed activities, and only the Belina
portal road and '"recreational land" to be established
would involve a land use change. Please provide
additional information.

-26 -
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COMMENTS

The comments of 817.97 and 783.22 contain information
related . to questions raised here.

In the second paragraph, there is a misunderstanding
on the part of the reviewer. There are three different
locations involved:

A. Belina portal sites reclaimed as shown on revised
Map D-1, Appendix ¥, for recreational or cattle-
holding.

B. General office area located five miles from the
portal site and reclaimed to pre-mining land use.

C. Utah #2 load-out area located % mile from the
General Office area and reclaimed to pre-mining
land use.

The third paragraph, in light of the misunderstanding
above, is no longer applicable with the exception of
the details of the portal area reclamation which is
discussed in the comments to UMC 817.47, and shown

on revised map D-1 in Appendix F.

The fourth paragraph is also not applicable, due to
the misunderstanding above. The applicant did not

classify the Belina portal area as industrial. The
applicant is planning on a land use change for the

Belina portal area, while the other areas would be

reclaimed to pre-mining land use.

-26A~
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UMC 784.15 RECLAMATION PLAN: POST-MINING LAND USES

*I. Recreational Land Use or Cattle Holding Facility. Valley
Camp, Inc. has proposed post-mining land use changes for the office
and warehouse site and the Belina portal area that are in direct
conflict with interest of the landowners. In both cases, the
applicant has not provided sufficient information to reach a find-
ing of compliance. The applicant eludes to turning the office and
warehouse, and land over to the Alpine School District (Volume III,
page 50) without indicating concurrence from the land owner (Kanawha
& Hocking). A well defined post-mining land use proposal is re-
guired by UMC 784.15. The applicant has stated on page 48 (Volume
III) that the Belina portal area will upgrade the post-mining land
use to a "recreational land use" and the landowner will possibly
want to use the area for a "cattle holding facility". It appears

- that the landowner wants holding facilities while Valley Camp, Inc.
. wants a recreational post-mining land use. These two land uses

are not necessarily compatible with each other. *The applicant
should commit to a definite post-mining land use agreeable with

the landowner and provide a letter from the landowner stating his
desired post-mining land use. The applicant must provide to the
regulatory authority documentation that the post-mining land use
will not cause actual or probable hazard to public health, nor will
" there be actual or probable hazard to public health, nor will there
~be actual or probable threat of water flow pollution (UMC 817.133
(c) (6)). The applicant must provide specific plans which show

the feasibility of the post-mining land use as required under

~UMC 817.133(c) (2), (3), (5), and (8).

Valley Camp, Inc. must also provide plans to comply with the June
1980 Carbon County Zoning Ordinance and other applicable local
laws.

II. wildlife Post-mining Land Use Concerns. UDOGM in their ACR
comments dated February 7, 1983, determined that the Mine Plan

was complete for this section because the applicant provided some
comments on wildlife-related post-mining land uses. However, a
critical review of the applicant's comments (ACR Volume 5, page 26,
267 dated May 12, 1983; page 17 dated May 11, 1983; pages 16-16G
dated September 14, 1983) indicates that the intent of the ACR
comments have not been addressed. Specifically, the applicant has
not provided data that: (1) supports a change in land use at the
portal areas; (2) addresses wildlife habitat locations after min-
ing is completed; and (3) addresses the vegetation needs of wild-
life.

The applicant attempts to answer these concerns by referring the
reader to UMC 783.22 and 817.97 comments. However, neither sec-
tion resolves the concerns listed above. The adequacy of compli-
ance with 783.22 is evaluated under that section. UMC 817.97 com-
ments contained no information regarding post-mining land use for

Py
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. wildlife, wildlife habitat development, or issues 1-3 listed
above. After examining these sections, the questions still
remain unanswered. The applicant makes no specific commitments
for post-mining wildlife uses.

Concerns regarding the applicant's intentions for accommodating
post-mining wildlife land uses has been an unresolved issue since
the first ACR comments were prepared (OSM ACR dated April 30, 1981).
Similar concerns have been identified in correspondence from the

U. S. Fish and Wildlife Service and UDOGM.

Because the application, as updated, does not adequately respond

to the wildlife habitat concerns raised in the ACR, the applicant
should provide the following information in accordance with Sec-

~tion 817.133, especially sections (c) (1) and (c) (8), and Section

784.14:

*(1) If a post~-mining land use change from wildlife habitat is
proposed, provide documentation that the change is accept-
able and approved by the landowner as required by UMC 817.133
(c) (1).

-*(2) If a post-mining land use change from wildlife habitat is
proposed, provide documentation from the DOGM, USFWS, and
. UDWR that measures to prevent and/or mitigate adverse fish
‘ : and wildlife impacts have been received from the applicant
and approved as required by UMC 817.133(c) (8).

*(3) If wildlife habitat is proposed as a post-mining land use
provide in accordance with UMC 784.15: A detailed descrip-
tion of how the proposed use will be achieved, including
descriptions of where wildlife plantings and/or structures
will be placed; schedule of implementation; kinds of plant
materials to be used; and their intended benefit for wild-
life known to be present on the mine permit area (in accor-
dance with UMC 817.117(c).

Provide documentation from the UDOGM, USFWS, and UDWR that
the proposed plan for supporting fish and wildlife use 1is
acceptable and approved as required by UMC 784.15(b).

COMMENTS
Section 784.15 has been revised in response to the comments.
These revised materials should be substituted for the existing
Section 784.15 in Volume III, the 1981 version of the permit
application. The revisions include:

. (1) Reclamation of the area as wildlife habitat.

(2) Confirmation of lack of threat to public health and water
pollution.
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(3)
(4)
(5)
(6)
(7)

Description of plantings, etc., for wildlife habitat.
Supporting letters from the UDOGM, UDWR, and USFWS.
Statement of compliance with county zoning.
Supportive letters from the property owners.

Incorporation of information in compliance with UMC 817.133.

(IR T sl
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UMC 784.15 RECLAMATION PLAN: POST-MINING LAND USE

The premining land uses:for the affected surface lands are shown
on the Premining Land Use Maps, Maps I and I-1, Volume IV. These
maps were constructed using information obtained from U.S.G.S.
Land Use Maps (Nephi, Utah). . The post-mining land uses for the
affected surface lands are shown on the Post-Mining Land Use Map,

Map J, Volume IV.

It is evident by comparing the premining and post-mining land

uses presented on Map I-1 and J, respectively, that Valley Camp,
Inc. proposes to return the affected surface lands, except for

the haul roads to their premining land uses. The office/warehouse
area will remain a "transitional" area with grass and trees. The
Utah No. 2 area will become range land with grass/forbs/shrub cover.
The Belina portal area will incorporate a combination of grass/
shrub, grass/tree, and riparian vegetation in a fashion providing
wildlife habitat. The private road leading to the Belina portal
sites will be left intact to minimize the impace on the environ-
ment as well és to provide access to the area for whatever use

the sites may be approved for. No modifications of the present

drainage characteristics are anticipated.

A more detailed description of the post-mining land use for each

area follows.

Post-mining Use: Office/Warehouse Area

The office/warehouse area will be returned to a use compatible
with the adjacent land use in 2010. Due to possible changes in

the level of development of the adjacent Aspen School District

Sl e e e e TS
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land (most of the existing structures are already over 30 years
old) it is impossible to predict the most appropriate future use

of the office/warehouse area.

Valley Camp will commit to the removal of the structures and
révegetating the disturbed area. But, Valley Camp retains the
option of donating the site to the Alpine School District if
the facilities are appropriate to their needé in éOlO. In
either case, there will not be a change in land use (as defined
by the USGS Level II Criteria) and the site will blend with

the surroundings. As shown by Maps I and J, Volume IV, the
area surrounding the structure and access road has been left

in its premining cover of grass and scattered trees.

As the level of disturbance at this site is minimal (perhaps

less than that at the adjacent Alpine School District site) and
it will be returned to a use compatible with adjacent land uses,
no adverse public health or environmental impacts are projected.

The site will be in compliance with UMC 817.133.

The proposed land use is compatible with Carbon County zoning

regulations, as confirmed by the attached letter.

The site is owned by Valley Camp of Utah, Inc. which will be

responsible for the land use decisions described above.

Post-mining Use: Utah No. 2 Portal and Loadout Area

The Utah No. 2 portal and loadout area will be returned to a
predominately grassy rangeland area, as illustrated by maps

D3-0076 (Volume V) and J (Volume IV). The grass/forb/shrub seed
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land (most of the existing structures are already over 30 years

olf) it is impossible to predict the most appropriate future use

of the office/warehouse area.

Valley Camp will commit to the removal of the structures and
revegetating the disturbed area if necessary. But, Valley Camp
retains the option of donating the site to the Alpine School
District if the facilities are appropriate to their needs in
2010. In either case, there will not be a change>in land use
(as defined by the USGS Level II criteria) and the site will
blend with the surroundings. As shown by Maps I and J, Volume
IV, the area surrounding the structure and acceés road has been

left in its premining cover of grass and scattered trees.

As the lével of disturbance at this site is minimal (perhaps

less than that at the adjacent Alpine School District site) and
it will be returned to a use compatible with adjacent land uses,
no adverse public health or environmental impacts are projected.

The sité will be in compliance with UMC 817.133.

The proposed land use is compatible with Carbon County zoning

regulations, as confirmed by the attached letter.

The site is owned by Valley Camp of Utah, Inc. which will be

responsible for the land use decisions described above.

Post-mining Use: Utah No. 2 Portal and Loadout Area

The Utah No. 2 portal and loadout area will be returned to a
predominately grassy rangeland area, as illustrated by Maps

D3-0076 (Volume V) and J (Volume IV). The grass/forb/shrub seed
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mixtures will provide cover similar to that of adjacent areas.
This mixture of vegetation will provide a post-mining capability
(shrub and brush range land) identical to the premining use. As
indicated by Map D-3 (Volume IV) Valley Camp will remove the
structures and regrade the area prior to reseeding, except for

the reclaim tube which will be backfilled, sealed, and covered

with fill material.

As the site will be reclaimed in a fashion which minimizes ero-
sion, no toxic or acid forming materials will be left exposed,

and the portals will be closed with double concrete seals in com-
bination with an earthen plug, no adverse public health or environ-
mental impacts are projected. Due to the lack of adverse impacts
and the timely reclamation of the area to a use équivalent to that

prior to mining, the site will be in compliance with UMC 817.133.

The proposed land use is compatible with Carbon County zoning

regulations, as confirmed by the attached letter.

The site 1s owned by Nick and Helen Marakis who have expressed
no objection, to date, to the reclamation of the site to a range-
land condition. Valley Camp is attempting to obtain a letter to

verify this and will attach the letter to this document.

Post-mining Use: Belina Portal Area

The Belina portal area will be returned to a mixed grass/woody/
riparian vegetative cover which blends with the surrounding area.
Wildlife habitat will be stressed, though moderate recreational

and grazing uses will be accommodated. As illustrated by Maps
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D-6 and J (Volume IV) this type of cover will be compatible with
surrounding area. The seed miktures utilized (Appendix B, Volume
III) will provide a shrub and brush cover on south facing slopes,
a grass/mixed forest cover on north facing slopes, and riparian

cover along the reestablished stream channel.

The reseeding mixtures (Volume III, Appendix B) have been selected
as being compatible with wildlife habitat. The general grass/forb
seed mixtures will be enhanced by planting:
Riparian vegetation along the reconstructed drainage
Trees and shrubs on portions of the north-facing slopes
Clusters of shrubs on south-facing slopes
The woody vegetation will provide browse and cover for large
mammals and song birds. Scattered brush piles and rock (near toe

of £ill) will provide additional habitat for small mammals.

The establishment of a bilt of riparian habitat through the
middle of the reclaimed Belina portal area (Map D-1) will pro-
vide a significant improvement in the availability of food and
cover for both large and small species. The clusters of trees
and shrubs will be placed.to provide intermediate cover between

the riparian vegetation and surrounding areas.

The reconstructea drainage will provide a gently meandering
stream. Deflecters and check dams (Map D-1) will provide areas
for vegetation and pools. The pond at the lower end of the

area will be left intact. Due to the open nature of the channel
and the meander line, those species indigenous to a wettef (ripa-

rian) site will establish. This establishment will be aided by
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utilizing clump planting of native riparian vegetation that will
need to be relocated as'the existing stream channel is tied back
into the newly created one which will flow across the existing

deck. The clumps of vegetation perform a multitude of functions:

(1) They introduce a valuable natlve seed source into the interior
of the disturbance.

(2) They innofulate the newly relocated soil with a host of bene-
ficiary microrihza.

(3) They provide instant wildlife habitat and to some degree,
forage and cover.

(4) They aid in stabilizing the soil and enhancing the micro-
climate in their immediate proximity.

Again, special emphasis will be placed on planting vegetation which
will act both for forage and cover for the wildlife which are most

inclined to utilize the meadow, primarily, elk and Mule deer.

pThe pond will be reclaimed by removing excess sediment and adding-
riprap to the face of the dam and the spillway. It will than be
allowed to go through a normal pond succession. This will elimin-
ate theAnecessiﬁy of sgbsequent reclamation when this pond would
have had to been removed. By utilizing this method of natural
succession, the following environmental benefits will be gained:

(1) The ponds can be maintained as a valuable reservoir for
Macroinvertebrates during dry periods.

(2) The salamanders which are presently in abundance in the
pond, can be maintained.

(3) The pond will act as an enhancement feature in providing
additional water in the drainage, and in time will signifi-
cantly increase the riparian habitat. (Note UDWR comments
on pond benefits).

The reclamation and re-establishment of Whiskey Creek will envoke

all of the same methodology as outlined in Phases 1 through 3.
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As the site will be reclaimed in a fashion which minimizes ero-
sion, no toxic or acid ﬁofming materials will be left exposed,

and the portals will be closed with double concrete seals in com-
bination with an earthen plug, no adverse public health or environ-
mental impacts are projected. Due to the lack of probable adverse
impacts and timely reclamation of the area to a use equivalent to
that prior to mining, the site will be in compliance with UMC

817.133.

The proposed land use is compatible with Carbon County zoning

regulations, as confirmed by the attached letter.

The site is owned by Milton Oman, who has expressed no objection,
to date, to the reclamation of the site to a mixed grass/woody/
ripérian cover with an emphasis on wildlife habitat. Valley Camp
is attempting to obtain a letter to verify this and will attach

the letter to this document.

Post-mining Use: Access Road, Belina Site
The access roéd to the Belina site will be left in place during
the reclamation of other mining related disturbed areas. The
reasons for leaving the road include:

Providing access to private property

The area will be relatively stable, presents no threat to
human health

The benefits of reclaimiﬁg a corridor in existance for over
30 years may not exceed the impacts (resources used, as fuel,
as well as local) of the reclamation effort

It will provide access for monitoring the reclamation of
the Belina site
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As the road was constructed with private funds on private pro-
perty, access can be controlled. A gaté will be installed at
the lower end of the road to restrict access to the Belina site

to minimize off-road vehicle damage to the area being reclaimed.

The data presented in the geotechnical study (Appendix A) indi-
cates that the road presents no greater risk to human safety
than many ekisting public highways. It has been constructed to
higher standards than the typical rough country access road.
Environmental impacts will be minimized by not disturbing the
vrevegetated lower £fill slopes. The upper cut slopes may not
become fully revegetated (rock is exposed in sohe areas) but
returning the fill material to its original position would dis-

turb a signigicant area.

Judged in the context of its surroundings, an area with a long
history of mining and an area where most people value access to
property, the road may be considered to be an equal or better
use of the area in.comparison to the rather primative road that

existed prior to mining.

This use of the land is considered in compliance with UMC 817.133

due to:

(1) Premining use of the corridor included an access road fol-
lowing approximately the same alignment as the existing road.

(2) In the context of its surroundings, it is an equal or better
use of the site.

(3) There is no danger to public health or safety greater than
that associated with similar public roads.

(4) There will be no significant adverse environmental impact
resulting from leaving the road in place.
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(5) The use is compatible with Carbon County zoning regulations
as confirmed by the attached letter.

The road corridor crosses land held by three partiés:

Milton Oman

Della and Hilda Madsen

Kanawha and HQcking
None of these parties have expressed any objections, to date,
regarding leaving the road intact. Valley Camp is attempting

to obtain letters to verify this and will attach the letters to

this document.



CARBON COUNTY
PRICE, UTAH 84301

September 15, 1983

Trevor Whiteside

Valley Camp Coal Company
Scofield Route

Helper, Utah 84526

Dear Trevor,

We have reviewed your mine restoration plans as contained in
your mining permit application for the Belina and Utah #2 mines.
You are proposing to reestablish wildlife related shrub and brush
vegetation in the area of the Belina mines. The area around the
current workings is zoned Critical Enviromental Zone :One which has
both wildlife and watershed protection components. When you maxi-
mise 'wildlife habitat you normally restore watershed preservation
vegetation as well. so this does satisfy the county zoning ordinance.

For the Utah #2 mine you are proposing to restore the area to
rangeland presumably to allow livestock use compatable with the
adjacent range land. This use is a permitted one in the Critical
Enviromental Zone Two which is established in the area. We hope
you will at the same time reestablish willows and other erosion
protection vegetation to stabilize the stream banks as much as
possible. S .

The mine headquarters area is zoned Critical Enviromental
Zone Two also and as such allows limited construction activities
such as mountain recreation cabin sites and institutional camp-
gounds. Therefore the future use as defined in the mine plan
as mixed urban does fit the area as we have defined it with some
stipulations. The Alpine School District buildings Tocated on the
site as well further lends the area to a zone which allows
some development.

The mining plan as submitted does appear to comply with the

future development plans established by the county for the~Scofield
area. If you have any questions please let me know.

Sincerely,

Richard E. Walker
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UMC 784.16(b) (1) and (2) SEDIMENTATION PONDS

The following information is needed for sedimentation ponds #1,
2 and 4 for the Belina and Utah #2 mines.

(1) Storage volumes provided in the ponds for sediment and
runoff.

(2) As built cross-sections showing constructed height, top,
width and side slopes.

COMMENTS

Drawings, cross-sections and volume tables for ponds 1, 2, and 3
are provided on Maps P-1 thru P-3. Design data is provided in the
1978 Compliance Survey by Vaughn Hansen Associates.

Data on pond 4 is provided in the report by Goulder Associates,
Appendix A of Volume V. The pond is illustrated on Figure 2-2.
Figure 4-2 provides storage volumes in a graphical format.
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Any proposed future construction within the permit area will be
submitted to the Division for technical review.

Sediment pond removal will involve an evaluation of settled
sediment material. If material is non-toxic, the dam material
will be dozed over the sediment and the area revegetated. If the
material is toxic, it will be reclaimed in accordance with
Division regulations. It is not anticipated that the material

S will be toxic

a new sediment’ pond to take the place of the existing No. 3 pond
at the Utah No. 2 loadout area. The design for this structure,
which was to. be located immediately south of the existing one,
was prepared and submitted for Valley- ‘Camp by Robert L. Burns,
P.E., on May 6, 1983 One June 20, 1983, the Division approved

At thls point in tlme, the new pond has not been constructed but

'change in the submitted design, the plan, as approved, will be

used in this constructlon

R

Since the Vaughn Hansen “Compllance survey" was completed the

. upstream disturbed area for the No. 2 pond at the Utah No. 2

loadout area, has been modified several times. - Prior to
installation of the new truck scale, the disturbed area had been
reduced to 3.6 acres. This had been accomplished through
diversions, filters, and regradlng, all of which had been
approved by the Division. : o '

The installation of the truck loadout scale has further reduced
the required size of the No. 2 sediment pond. This was.
accomplished by the installation of a 110 foot long concrete and
steel truck scale, and paving of the entire haulage road from the
highway turnoff up through the scale and truck dump facility. By
this improvement, the paved road alone reduces the upstream
disturbed area by .75 acres. This total taken from the previous
3.6 acres leaves a total upstream disturbance of 2.85 acres.

This figure would then require the No. 2 pond to be capable of
storing .285 acre feet of sedlment

The pond's capacity table, shown on Drawing C5-0027, Map P-2,
indicates a present sediment volume of .23 acre feet The
present pond was cleaned out and deepened in October, 1983, and,
as a result, provides greater storage than shown. Although the
applicant is planning to enlarge this pond, it should be of ample
size at present as a result of the October enlargement. Plans
for the enlargement will be submitted to the regulatory agency
for approval, prior to construction.
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In August of 1985, Valley Camp enlarged the No. 2 sediment pond
at Utah No. 2, to a total capacity of 1.31 acre feet. A
composite of the individual capacities are as follows:

Sediment Storage to Decant = 0.49 Acre Ft.
Water Storage from Decant to Primary S
Outlet = 0.66 Acre Ft.
Total Storage to Primary Outlet = 1.15 Acre Ft.
Storage from Primary to Emergency B
Outlet R e = 0.16 Acre Ft.
 TOTAL CAPACITY -~ = 1.31 Acre Ft.

For further ihfdrﬁétioﬁgysée Drawing No. C4-0060, Map P-2.
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The proposed landfill site for sediment disposal has been
discussed in UMC 817.48 (Feb. 8, 1983) of Volume V. Revised Map
C-4 was also submitted at that time, which located the site.
This site was again addressed in UMC 784.13 (Sept. 8, 1983) in
Volume VI. The most current submittal dealing with this matter
was the drawing sent in the Mid-Term Permit Review of January 14,
1987. That particular map, Map C, Drawing No. D5-0042, was
originally submitted at the Divisions request, to show the -
enlarged“top501l storage location. In preparing that map we

- found that the sediment disposal site had been omltted . It was
-;then located on Map C ‘as prevxously shown on Map C4.- o

 'Reqard1ess of locatlon, ‘and_ as prev1ously stated, this facility
‘is not planned for constructlon ‘during the present 5 year permit

term
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UMC 784.20 SUBSIDENCE CONTROL PLAN

Maps E2-006 and E1-0005 (Appendix C, Volume V) are included

in the application to show how subsidence protection is provided
for the gas pipeline. These mine plan maps do not show the
pipeline and furthermore, the maps do not demonstrate how the
pipeline will be supported. Provide a map clearly locating

the pipeline in relation to the mine and provide a narrative
describing how the pipeline will be protected according to

the requirements of 784.20.

A reference to Vaughn Hansen (1980, page 7) was provided
(Volume V. page 29) in order to justify statements regarding
the self sealing characteristics of the strata. The reference
provided states, "It is suspected that these faults have only
local hydrologic importance within the Blackhawk Formation
because of its high clay content, giving it an ability to
rapidly seal". This is an inadequate demonstration that
subsidence will not provide secondary permeability to the
Blackhawk Formation resulting in losses of spring flow and
streamflow. It should be noted that one of the major springs
in the area emanates from Blackhawk Formation along a fault
zone in Boardinghouse Creek (Kidd Waddell, USGS Salt Lake City,
Utah, personal communications). This information substantiates
that the Blackhawk formation can have zones of higher secondary
permeability associated with fracture zones. It should also

be noted that subsidence fractures have been observed at
ground surface associated with room and pillar mining at the
SUFFCO Convulsion Canyon Mine.

Therefore, the applicant must provide additional discussion of
subsidence effects in relation to streamflow and spring dis-
charge and provide supporting data. The surface manifestation
(i.e., cracks, major displacements, etc.) and areal extent of
the subsidence effects should be predicted. Based on the
subsidence projection, the hydraulic characteristics of the
subsidence zones must be described. In addition the relation-
ship of the subsided zones to springs and streams must be
analyzed. If these effects are unknown then Valley Camp must
provide limited extraction areas to protect springs and streams.

The subsidence monitoring plan provided in Volume V,

Section 784.20 and Appendix H, is intended to document the
angle of draw in order to assure that the areas of limited
extraction adequately protect surface structures and renewable
resources. The monitoring plan calls for locating

subsidence movements that will be checked annually for
changes in elevation (i.e., subsidence) using aerial photo-
grammetric methods. The aerial photogrammetric measurements
are stated in the plan to be accurate to within one foot

in elevation. 1In areas that have subsided less than one
foot, the photogrammetric methods would not be able to detect
the subsidence effects. If subsidence was not detedted for
an area of 200 feet around the mine (i.e., where undetectable
subsidence occurred) then the angle of draw could be miscal-
culated by one to two degrees. This error in estimating the
angle of draw would also make the subsidence protection plan
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in error resulting in possible damage to structures or
renewable resources.

The applicant must provide a more detailed subsidence monitor-
ing plan that would document the angle of draw early in the
mining sequence. This early subsidence monitoring program
must include a series of subsidence movements in the configur-
ation of a cross over a mining panel. The subsidence movements
should be surveyed annually in order to accurately determine
the angle of draw. From that point on, the aerial surveys
could be used to detect gross subsidence effects. Periodic
surveys of the aerial subsidence monuments should also be

made every other year over mined areas to document the accuracy
of the photogrammetric measurements.

The request in paragraph 1 (with respect to UMC 784.20)
regarding information on subsidence protection for the pipe-
line is retracted.

Regarding the third paragraph under UMC 784.20, the concern
expressed in this comment is that ground water discharge to
springs and streams may be altered as a result of mine sub-
sidence and, therefore affect water users in the area. For
example, if streamflow were diminished in Boardinghouse
Creek, the loss of flow could possibly affect water users
lower in the canyon, such as from Boardinghouse Springs. The
request for information in paragraph 3 under 784.20 is
changed as follows:

Therefore, the applicant must provide additional discussion
of subsidence effects in relation to streamflow and spring
discharge and provide supporting data. The surface manifesta-
tion (i.e., cracks, major displacements, etc.) and areal
extent of the subsidence effects shoud be predicted. Based
on the subsidence projection, the effect of the subsided
zones to springs and streams must be analyzed. If these
effects are unknown, Valley Camp of Utah, Inc. must provide
a monitoring plan to document the potential losses of spring
flow and streamflow, and provide mitigating measures that
will be taken to prevent material damage to the hydrologic
resources (i.e. streams and springs) in the area.

The last paragraph under UMC 784.20 is changed to include
the following:

Subsidence monitoring information shall be interpreted and
submitted in an annual report to the Utah Division of 0il,
Gas and Mining. Following the documentation of the angle of
draw using subsidence observations, the scope of continued
subsidence monitoring will be reevaluated by the staff of
the Utah Division of 0il, Gas, and Mining.

COMMENTS :

The "Hydrology Update" (Appendix N) provides a discussion
of the probable subsidence effects on pages 24 thru 30.
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Plate 3 is a subsidence base map, which includes documentation
of subsidence which has occurred as of August, 1983. Plate 4
delineates the potential subsidence areas within the Valley
Camp lease area. Page 30 commits Valley Camp to providing

an annual subsidence report to the Utah DOGM.

A revised hydrologic monitoring program is described on
pages 18 thru 22 of the "Hydrology Update".



4 January 1984

-

UMC 784.20 SUBSIDENCE CONTROL PLAN

. The applicant has adequately responded to the request for a
] detailed subsidence monitoring plan by committing to an an-

nual survey of subsidence by a registered land surveyor.
However, the applicant did not acknowledge the concern with
regard to subsidence control and the erosional stability of
,Streams. Valley Camp's response to this concern was, "In
the narrow canyons with steep side slopes where barrier
pillars will be left along perennial streams, there is no
likelihood that subsidence will create a pedestal effect
causing serious instability in the streams. The barrier
pillars are being left to eliminate differential settle-
ment along and adjacent to the stream."

The response provided above does not adequately address the
original concern expressed in the 14 October 1983 letter.
The remaining concern expressed in the 14 October 1983
letter is: ‘

The erosional stability of unconsolidated valley fills
along perennial streams may be seriously altered be-
cause the streams may actually be higher than adjacent
subsided areas (i.e., as on a pedestal). Valley Camp
committed (December 1, 1983, meeting in Denver) to
provide a narrative and graph of overburden depth
versus width of pillars to be left under perennial

‘ streams that would demonstrate that unconsolidated
valley fills along perennial streams were being pro-
tected from subsidence.

COMMENTS

On August 31, 1983, a meeting was held at the offices of
Vaughn Hansen Associates, with representatives from OSM,
DOGM, E.S., V.H.A., and Valley Camp of Utah, in attendance.
A concern was aired at this meeting that the applicant's
"Subsidence Control Plan" did not adequately provide pro-
tection for perennial streams. The applicant, at that time,
committed to use of restricted mining techniques in such areas
where the overburden was less than 400 feet. This would be
accomplished by leaving support pillars under these streams.
The specific width of the support area was, at that time,
agreed upon as that area formed by applying a 35° angle of
draw (from the surface) down to the coal seam from both
sides of the stream. This would, at a depth of 400 feet,
provide a supported area of 560 feet in width under such
stream.

Subsequent comments by OSM reviewers have now expanded this
"original concern" of October 14, 1983, of "erosional stabil-
ity of the streams" to "erosional stability of unconsolidated

. valley fills along perennial streams" as found in the December
20, 1983 letter.

l6é B
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-

By committing to restricted mining under these streams, the
applicant is, at the same time, providing support for not only
the stream, but the adjacent areas, as well.

The only portion of the present mine plan area in which mining
may occur, and where overburden is less than 400 feet, is
found in the NE% of Section 36, T13S, R7E. The width of the
stream (Boardinghouse) in this area is approximately six feet,
and the adjacent slopes rise from the stream at approximately
16°.

For a better understanding of this proposal, please refer
to Drawing No. A5-0081.

16 C
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784.24

The roads associated with the Belina Mines are shown on Maps C,
C-3, and C-6. The proposed conveyvor shown on Map C is in a
preliminary design stage and will not be built during the five
vyear term of this permit.

The access road up Whisky Canyon is described in detail on Map

(P\-F7 ) T-1. The road is 1.8 miles long, has an average grade of 8.3

percent, and a paved width of 24 feet. Paving was completed in

~ September, 1983. The previous status of the road was described

in the Compliance Survey prepared by Vaughn Hansen Associates in

S 1978. A geotechnlcal report addressing the stablllty of the
" 'steep slopes is avallable as Appendix L.

The an0111ary~roads-the access road to the office and'warehouse
and-the ‘haul road at Utah.No. 2-are constructed as follows:

Offlce Road- Mlnlmum width of 24 feet.
- - Maximum grade of 2 percent o
Base course of 8 inches of -2 inch rock
Surface course of 4 inches of -.75 inch rock
Bituminous asphalt of 3 inches

Utah No. 2-Minimum width of 24 feet .
: Maximum grade of 10 percent
Base course of B inches of -2 inch rock
Surface course of 4 inches of -.75 inch rock
Bituminous asphalt of 4 inches ‘

Typical cross-sections of the office and Utah No. 2 roads are 4
shown in Figure 3-32.- The access road to the office and the haul
road at Utah No. 2 were paved in July of 1986. The locations of
the two roads are shown on. Map D4-0085. L ~

The operator utlllzed straw and straw bales for addltlonal
sediment control along the Belina haul road.

Listed below are various temporary application of straw utilized
by Valley Camp for sediment control on the haul road:

Straw bale cneck dams;

Pre-bedding for the straw bale check dams;
Rock gablan structures;

Slope protection;

Headwall protection.

[S 0 - 7% B NN

The straw bales, placed end to end, are normally secured in place
with roof bolts or recessed 3 to 4 inches into the ground.

The straw and straw bales are replaced on an as needed basis.
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Class I roads are: Belina haul road from the mine site to the

Eccles Canyon Road (SR-264) right-cf-way. Also the Utah Nc. 2

loadout road from the highway 96 right-of-way, around the truck
dump loop inciuding from the truck-train loading station tc the
truck dump loop. See drawing A5-0077.

Class II road: Valley Camp's road from the Alpine School
District road near Utah No. 2 loadout to the office. See drawing
D4-0085.

Class 1III roads: The access road from the Belina Mines
substation to the topsoil storage area, and the access road from
the Belina Mines upper material yard to the culinary water tanks
above the bathhouse. All other supportive roads are in the
interior of the disturbed area, and are within the immediate
“mining area. Associated drainages from the roads are partially
treated prior to being received in the 004 sediment pond. The
grade and alignment are depicted on Drawing D4—0084;§

Also included in this classification is the water well access
road at the Utah No. 2 loadout as shown on Drawing D4-0085.

To comply with the variance stipulation of the March 3, 1987,
correspondence from Lowell Braxton, Valley Camp submits the
following plan.” The intent of this plan is to monitor the
stability of the critical fill areas and provide for public
awareness of the potential for landslides and road surface
damage, along the Belina haul road.

" Valley Camp of Utah commits to the following:

1. Placement of a warning sign at the entrance of the haul
- road. : :

2. 1Installation of visual movement indicators within the
critical fill areas.

3. Monitoring échedule.
4. Monitoring station location map.

The critical fill areas to be monitored are those described in
the Morrison-Knudsen Engineers Inc. report, submitted January 22.
1987, as part of the mid-term permit review. See Table 2.1 ¢i
that report for location of the areas to be monitored.

The station location shown in Table 2.1, correspond with the CEI,
Inc. Belina haul road design stationing, previosly submitted to
the Division.
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. The visual movement indicators will be half inch roof bolts, 5
feet in length, driven to a supportive depth, placed on line and
egually spaced on the fill or slope material as conditions will
allow. The lines may be placed horizontally with or diagonally
- ACross the fills.

Due to the topoqraphy and linear distance between station
locations, ‘one or more lines may be necessary to accomplish the
required coverage of the cr1t1ca1 areas. These lines are shown
on Maps T- I.LP\ €7) - ) ~ ‘

~ The_ normal monitoring schedule will be monthly when accessible or;;‘
H?more frequently during high ground moisture periods. When -
,451gn1flcant movement - is. detected, monitoring will become blweekly

“until the slope: stabilizes. - The monitoring data w111 be B

_ subm1tted“to"the Division annually....’fv e

1The DlVlSlon shall be notlfled promptly when a sllde or a v
51qnlflcant road fallure occurs._ LT e
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UMC 784.21 Fish and Wildlife Plan January 5, 1984

The applicant has not provided the requested data for .the
inadequacies numbered 1, 2, and 3 in the 14 October 1983 DOA.
Item No. 1 requested the specific species composition of trees
and shrubs that would be used in revegetating the riparian
habitat. The information was not provided. Item No. 2 re-
quested the proposed planting density of each species of tree
and shrub proposed for planting the riparian zone. A density
figure was provided, but not by species. Item No. 3 regpested
the proposed tree and shrub planting density for the future
wildlife habitat plots. The information was not prov1d?d

Therefore, the applicant must respond to the following in-
adequacies originally identified in the October 14, 198§?DOA:

The applicant does not provide some key information on the
revegetation/restoration of riparian habitat. The applicant
commits to developing riparian habitat in accordance with" de-
tails provided in Appendix B, Vol. III (see statement: tResponse
to UMC 784.15 dated September 13, 1983, p. 4). However, this
information does not address specific plant composition of
trees/shrubs, or the proposed planting density of trees/shrubs
that will actually be used in the revegetation efforts. A
wide variety of options are possible. Based on the technical
analysis, it appears that the applicant has proposed to de-
velop riparian habitat along the same areas of Whiskey Gulch
which are also proposed to receive stone riprap to stabilize
the post-mining stream channel. Stone riprap will preclude
the successful establishment of the riparian zone. The
applicant must provide the following.

1. The specific percent composition by species of trees and/
or shrubs that will be used in developing the riparian
habitat. Such information was provided for revegetating
north and south-facing slopes (Appendix M, p. 5, dated
September 14, 1983). Equivalent .information for the rip-
arian habitat must be included. '

2. The proposed density aof tree and shrub plantings by species
that will be used in riparian areas. Density should be
expressed in units that represent a typical planting site
(i.e., number of trees per 100 £ft2).

3. The tree and shrub density of a typical wildlife habitat
planting site for both north-facing and south-facing slopes.

4. A description with accompanying drawings of how riparian
habitat will be established along Whiskey Gulch. The
description and drawings must explain the relationships
between the riparian zone and the stone riprap suffi-
ciently to demonstrate that the successful establishment
of the riparian zone is feasible.

5. On a map of the mine permit area, locate the proposed
riparian zone reference area and describe the dimensions
of the reference area (i.e., length, width, and distance
from the stream bank).

17 B



Comments

Item Nos. 1 and 2.
of Riparian Zone.

January 5,

1984

Percent Composition and Proposed Density

Composition of Planting Within the Riparian Zone

North Aspect

Species Compo:ition
Creeping Oregon Grape 25%
Colorado Blue Spruce 25%
Woods Rose 25%.
American Red Raspberry 15%
Yellow Willow 10%
South Aspect

Mt. Snow Berry 25%
American Red Raspberry 25%
Elderberry 25%
Yellow Willow 25%

Spacing

3x3
3x3
3x3
3x5

5' Linear

3x3
3x3 -
3x3

5' Linear

(i

#/100 sg. ft. Density
10 pla;is/loo sq. ft.
10 plants/100 sq. ft.
10 plants/100 sq. ft.

6 plants/100 sqg. ft.
20 plants/100 lin. ft.
10 plants/100 sq. ft.
10 plants/100 sq. ft.
10 plants/100 sq. ft.
33 plants/100 lin. ft.

No. 3. Tree and Shrub Density of a Typical Wildlife Habitat
Planting. v

Composition of Planting by Aspect of Wildlife Habitat
(Clumps)

South Aspect: 20 clumps, approximately 20x20 sg. ft.

Species Composition Spacing #/100 sqg. ft. Density
Current 50% 3x3 10 plants/100 sq. ft.
Elderberry 50% 3x3 10 plants/100 sq. ft.

17 ¢C



January 5, 1984

North Aspect: 40 clumps, 20x20 sg. ft.

Engelman Spruce 50% 4x5 5 plants/100 sqg. ft.

Sub-Alpine Fir 30% . 5x6 3'plan§s/100 sq. ft.
A
Douglas Fir 20% 7x7 2 plants/100 sq. ft.
¢

(The above composition and spacing was the result of corffsultation

and subsequent recommendation of the UDWR Resource Analyst, Larry
B. Dalton).

No. 4. The stream channel and that area immediately adjacent

to the deflector bars will be riprapped as indicated, the

balance of the bank and side slopes will not be riprapped. This
area will be approximately 8 feet on each side of the channel

for a net riparian area of 1,2000' x 16' = 19,2000 sq. ft. A
portion of the riprapped channel in time will build sufficient
silt accummulation to support riparian vegetation (As illustrated
on Reclamation Map D-1, No. D4-0044 Rev 4).

No. 5. The methodology incorporated to establish the riparian
reference area was to measure out a 100 meter distance above
and below the mine disturbance, then determine the average
width of the riparian zone at each 5 meter interval, average
the distances and by utilizing the mean, estimate the amount of
riparian habitat lost.

The average width above the mine-site was .176 meters. The
average width below the mine was 1.58 meters. Utilizing the
mean of .88 meters for a distance of 499.26 meters of disturb-
ance, the total riparian habitat lost would equal 439.35
square meters, or 4,729 square feet.

The reference area is shown on Reclamation Map D-1 (No.
D4-0044 Rev 4).
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UMC 784.21 FISH AND WILDLIFE PLAN

I. Wildlife Concerns. UDOGM in their ACR comments dated February

7, 1983, determined that the Mine Plan was complete for this section
because the applicant provided some comments regarding the Fish and
Wildlife Plan. The applicant deferred comments on questions raised :
about the Fish and Wildlife Plan to responses for Section 817.97 (ACR,.
Volume 5, Page 30 dated May 15, 1983). However, a critical review '
of the applicant's Section 817.97 comments (ACR, Volume 5, Pages 16-
16G dated September 14, 1982) indicated that the intent of some of

the ACR comments have not been addressed by the applicant. The appli-
cant has not provided information that: (1) demonstrates development
of the Fish and wWildlife Plan based on recommendations of the Utah
Division of Wildlife Resources (ACR Volume 5, Appendix I); (2)
guantifies the amount of riparian habitat loss; (3) provides methods
for restoring riparian habitat (a grading plan for the streambottom
.is provided, but a planting plan is not included (Volume 5, Appendix
F, Maps D-1, D-2); or (4) commits to mitigating adverse wildlife
impacts.

A major wildlife issue requiring mitigation is the potential inter-
ruption of the big game migration routes by the proposed conveyor
belt. Even though the applicant commits to meeting minimum clearance
"specifications of the UDWR, general design drawings are not provided
that show height or might show other structures that could interrupt
animal movements. The applicant provides no mapping or descriptive
data on big game movements in the conveyor corridor because it is
-states that the conveyor system will have no effect on migration
(page 16A, Volume 5, ACR), therefore, concluding the data are unnec-
cessary. The UDWR Recommended Fish and Wildlife Plan (Volume 3,
Appendix D) recommends that conveyor system underpasses be located
at points known to be big game crossing points and that these cross-
ing areas be determined from intensive site studies (page 12 dated
January 27, 1981). The applicant has not provided any data indi-
~cating that such studies have been conducted. Nor does Valley Camp
Inc. data show that conveyor height will exceed the minimum height
throughout its entire length, (Volume 4, Maps M1-M7), as required
in the absence of conducting the intensive big game crossing study
(UDWR requirement, page 12, Appendix D, Volume 3). For the purposes
of reaching a finding of compliance, the applicant must provide both
data on the conveyor design (which is deferred to some future date)
and site-specific data on big game movements (UMC 784.21). Also,
the accompanying UDWR report referenced in the ACR responses to com-
ments for Section 784.11 on conveyors and mule deer, (Volume 5, page
19A) is not included in the updated application and should be pro-
vided. -

The applicant attempts to answer these concerns by referring the
reader to comments for Section 817.97; Section 784.21, Volume 3;
and Appendix I, Volume 5. Sections 784.21 and Appendix I appear to
be unorganized and incomplete and do not support the applicant's
contention of having developed a Fish and Wildlife Plan. For exam-
ple, Appendix I (Volume 5) contains several recommendations for pro-
tecting wildlife resources in the mine area (pages 3, 8, 9) and for
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‘ identifying wildlife resources in the mine area (pages 3, 14-16)

_ from the UDWR. It also contains a letter from UDWR dated May 12,
1982 which specifically states that a "map, data, and comments" are
attached which should be used when the Fish and Wildlife Plan is
eventually developed by Valley Camp of Utah. The attached data is
not provided.

Section 784.21 (Volume 3) contains a page (page 88A dated September
14, 1982), entitled "wildlife Protection Plan" which contains 11
provisions which the applicant (by reference in Section 817.97 Volume
5) has committed to. However, several of the provisions (Nos. 2, 4,
6, and 7) are in conflict with other statements (Nos. 4 and 7) or
cannot be implemented based on knowledge currently supplied by the
applicant (Nos. 2 and 6). For example, Item No. 2 cannot be imple-

.~ mented because the applicant has not provided documentation of ani-

- mal crossings. Item No. 7 cannot be implemented because the appli-
cant has not documented the location and number of high priority
winter ranges.

Because the application, as updated, does not directly respond to
some key wildlife concerns raised in the ACR, the applicant must
provide the following information:

(1) A mine-specific Fish and Wildlife Plan that incorporates the
multiple recommendations and information provided by the UDWR
~and USFWS in the following documents as required by UMC 783.20
. - (c) and UMC 817.97(d):

UDWR-Volume 3, Appendix D, page 4 (riparian habitat) page 6-7
(habitat restoration); page 11 (protection of key big game
habitat).

UDWR-Volume 5, ACR, Appendix I, page 1 (attached maps, data,
and comments), page 3 (critical and high-priority wildlife
areas), page 8 (location map for raptor nests), page 14-16
(big game critical habitats).

(2) Site-specific detailed and relevant information on how the
following will be achieved:

Protection of key wildlife areas or habitats (UMC 784.21(b) (3)).
This includes riparian habitats; mule deer, elk, and moose cri-
tical and high-priority habitats exclusive of riparian areas;
and migration corridors.

Mitigation of adverse impacts and enhancement of degraded wild-
life habitats for riparian areas, other key big game habitats,
and migration areas (UMC 784.21(b) (3)).

ITI. Fishery concerns. The applicant's fish and wildlife plan
(Volume III, 784.12, page 88A) contains two points specifically
‘ relating to potential mining effects on fisheries:
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All riparian habitat disturbed by the applicant during mining
activities (none anticipated) will .be reclaimed to premining
status (#7).

Adequate precautions will be taken to keep coal from being
inadvertently deposited along or within stream channels (#9).

The procedures to be implemented to accomplish these two aspects
of the fish and wildlife plan must be provided.

COMMENTS

I. Appendix M (Reclamation Plan) and Map D-1 have incorporated
features, as a reconstructed stream channel and clustered plantings
of shrubs and trees which conform to recommendations from the Utah
Division of Wildlife Resources. In addition, a wildlife mitigation
plan (Appendix M, Attachement 2) is provided and the post-mining
-land use text (Section 784.15) has been modified to emphasize wild-
life habitat. '

II. Attachment 1 of Appendix M quantifies the net increase in
riparian habitat. Section 784.22 provides additional information.

III. Section 784.22 describes the channel reconstruction. Appendix
M describes the reestablishment of the riparian habitat. Typical

~-areas of vegetation establishment are shown in the supportive de-

tails provided on Map D-1.

IV. A wildlife mitigation plan is provided as Attachment 2 to
Appendix M.

(1) In response -to the comments regarding a Fish and Wildlife plan,
Valley Camp wishes to direct the reviewer to Appendix M and
specifically to Attachments 2 (Mitigation Plan) and 3 (Map of
Raptors). Once the review process is complete, Valley Camp
will integrate these concepts into the appropriate portions of
the text of the permit.

(2) ©Site specific information is provided by Sections 784.15
(Post-mining Land Use) and 784.22 (Diversions) and by Appendix
M.

On all of the above issues, Valley Camp commissioned a consultant

to review the situation and to offer solutions which would be accept-
able to the UDWR. In essence, the outcome of this investigation
resulted in the following exerp of a letter supplied to our consul-
tant from the UDWR:

"In'regards to your questions concerning the ranking of the
guality of habitat for big game proximal to the Belina Mine
Complex, the following is offered.
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The area essentially represents high valued summer range for
big game. It is specifically ranked as being of high priority
value to deer and elk. Moose may also use the area, especially
the riparian bottoms, for winter range. Thus, the riparian
areas are ranked as being of critical value.

Unguestionably, parturition (birthing) by all of the big game

animals takes place in and around the mine complex area. The

limited areas used during this crucial period would be of cri-
tical value to maintenance and survival of the population.

To date, the Division has no understanding of big game migra-
tion routes in the immediate area of the mine complex.

Winter ranges for deer and elk are somewhat remote from the
mine complex area. Essentially, they lie 7 or 8 miles to the
northeast and/or the southeast. Therefore, it must be assumed
that the general movement of deer and elk away from the summer
ranges that surround the mine complex must be either northeast
or southeast. Their specific paths of movement are unknown.
It is not deemed essential that these paths need to be known
as long as the conveyor provides adequate opportunity for
unrestricted movement of these animals. Our experience and
the research that we have conducted shows that if the specifi-
cations suggested by the Division are met, in terms of pro-
viding the minimum clearance between the ground and the con-
'veyor, then these animals will be allowed unobstructed migra-
tion and daily movement." (1) ’

The conveyor mentioned above is in a preliminary design stage and
will not be constructed during this 5 year term of permit.

Valley Camp, Inc. is committed to constructing the conveyor as to
design limitations specified by the UDWR. Also, Valley Camp, Inc.

" is committed to minimizing any disturbance during the parturition

time of those big game species indicated. This, in addition to
our committment to minimizing disturbance associated with the con-
struction of the proposed conveyor by utilizing helicopters on
those areas inaccessable to roads, should indicate our eagerness
to minimize impacts.

COMMENTS, FISHERY CONCERNS

I. The riparian habitat will be reestablished. See Section 784.15
(Post-mining Land Use). Section 784.22 (Diversions), and Appendix
M (Reclamation Plan). '

(1) September 8th 1983 letter to M. A. Coonrod, E.I.S. Valley Camp
wildlife consultant, from Mr. John Livesay, Supervisor South-
eastern Region, UDWR.
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II. Coal will be controlled by good housekeeping practices at

the mine and truck loading site. In addition, the area of mining
activities, including the Belina stockpile, is controlled by sedi-
mentation pond No. 4, which will trap any material prior to it
reaching the stream channel. Additional information is also pre-
sented under our comments on UMC 817.97, fishery issues.
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UMC 784.22 DIVERSIONS

No postmining removal or maintenance of .the 42-inch culvert
presently in place has been proposed by the applicant. An
alternate channel is proposed to convey flow over the pad
(Revision #2, Map D-1). The channel will be meandering and rip-
rapped, but the applicant has not provided full design details.
Based on available information, OSM has determined that Whiskey
Gulch contains a perennial stream.

To establish a channel over the pad in lieu of removal of the
culvert, the following would be required for a determination
of technical adequacy:

1. Written, notarized acceptance of the final plan by
the landowner establishing specific postmining land
use.

2. Designs for permanently closing the culvert, i.e.,
cementation.

3. Regrading, i.e., volumetric backfill calculations,
- designs for burying the culvert and raising the level
of the current channel to the point where it would
join the pad.

4. Riprap sizing designs for the channel base and dis-
' charge areas.

5. Potential velocity calculations.
6. Plans for establishment of the riparian habitat.
7. Freeboaxd design on the channels.

8. "Establish both the sinousity of the channel and the
longitudinal profile.

9. Revision of drawing D4-0044 (D-1 Map).
RESPONSE:
Section 784.22 has been revised in response to the comments.
The revised materials should be substituted for the existing
Section 784.22 in Volume III of the 1981 version of the permit
application.

The responses include:

1. Approval by the property owner is addressed in
Section 784.15.

2. The culvert will be partly excavated, plugged with
cement, and backfilled.

3. A portion of the pad will be cut down to provide an

appropriate channel grade (compare Maps C-6 and D-4).
The only fill will be near the portals, and will
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result from relatively minor regrading.

Riprap was sized using Highway Research Board
(National Research Council) procedures.

Velocity calculations are provided on Figures 3-33
and 3-34.

Riparian habitat is discussed in the text, and in
Sections 784.15 and 784.21.

There is no specific freeboard for the reconstructed
channel. The channel sides merge into the reclaimed
slope.

Map D-4 has been revised to show the reconstructed
channel, and related details, including a stream
profile.

Riprap gradation curve for reconstructed stream
channel is provided on Figure 3-35.

Plan and profile of the drop channel (sediment pond
spillway) is provided on Figure 3-36.
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784.22 DIVERSIONS

No major channel diversions are planned for the Belina No. 1
and No. 2 mines. The Whiskey Gulch drainage was diverted under
the fill at the Belina portals, through a 42 inch corrugated
metal pipe, prior to the original submittal of this permit
document. As indicated below, this pipe will be sealed during
reclamation. The intake, and the discharge locations are shown
on Map C-6. The minor diversions handling on-site runoff are
addressed in Section 784.19 (Vol. III).

The Whiskey Gulch drainage will be reconstructed during the
reclamation of the Belina portal area. The reconstructed

. drainage will provide a gently meandering channel with ripasian
vegetative cover. There are three basic segments .to the
reconstructed drainage:

1. Then gently meandering channel.
2. The pond.
3. The drop structure or spillway.

The reconstructed channel is described below. The Goulder
Report (Appendix A) describes the pond, and the spillway.

The pond will essentially be left intact, as described in
Appendix A, and on Map 2-2. The corrugated steel outlet pipes
will be removed, and additional riprap (12"+) will be placed
on the interior of the £ill slope.

The spillway will be left intact, as described in Appendix A.
Additional riprap will be added, if appropriate, to provide a
minimum riprap blanket thickness of two times the mean riprap
diameter. The upper (across the dam crest) portion of the
spillway has been sized (Appendix A, P. 1ll1) 85 cfs, even though
a 25 year, 24 hour storm provided on 15.9 cfs. The lower
portion of the spillway (Figure 3-34)is designed for 25 cfs,
but it will retain 1.5' of freeboard at 297 cfs.

The reconstructed channel is shown on Map D-1. Construction
details are provided by the illustrations in the margin of the
map, and Figure 3-33, The channel will accommodate various
levels of discharge:

The main channel (14' to 20' wide) will provide
a "Flood plain" for flows of the 10 to 100 year
return intervals..

A small channel meandering within the "Flood
plain", initiated by the deflector bars, will
accommodate the "typical" spring and early
summer flows.

The pools, and the large pond will provide wet
areas during late summer.
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Usually large flows (in excess of the 100 years,

24 hour storm event) will not escape the channel as
the channel sides merge with the reclaimed slopes;
freeboard is not critical.

The main (flood plain) channel has a sinuosity of 1.1, and a
typicalslope of 8%, similar to that of the natural channel
below the mine. Map D-1 provides a longitudinal profile
of the main channel. Deflecter bars (Map D-1) will be placed
at 50 to 100 foot intervals, creating a “"low flow" channel
which meanders within the "flood plain". This also simulates
the natural channel below the mine, which has a secondary
channel with a meander amplitude of 30 - 100 feet within the
main channel. The deflecter bars will also provide sheltered
areas for planting riparian vegetation.

" Riparian vegetation will also be planted in the areas immediately
upstream from the check dams (Map D-1). The check dams will
be constructed of logs, and will create a ripple/pool effect.

The reconstructed channel will be constructed by removing
material from the fill area associated with the truck turn-

. around. This material will be utilized as a topsoil substitute,
and to bring portions of the site to the reclaimed contour
shown on Map D-1. Only a minor portion of the channel will be
placed on newly compacted fill, between the existing coal
stockpile, and the portals. This fill will result from grading
- the area immediately uphill. The channel will be lined with
riprap with a median diameter of approximately 0.6 feet as
indicated by the Highway Research Board (National Research
Council) calculation presented on Figure 3-33. The riprap

will be utilized on a "run-of-pit" basis, not sorted, to
provide a range of rock sizes to allow natural channel conditions
to develop with time.

The 42" corrugated steel pipe will be sealed during the reclam-
ation process. Each end of tliie pipe will be excavated, and

the exposed pipe cut off such that at least 4.0 feet of earth
materials will remain over the pipe when the final reclaimed
contour (Map D-1) is achieved. The ends of the pipe will be
sealed with concrete plugs prior to backfilling, and final
reclamation.



RECLAIMED STREAM:

“Flood Plain" Channel

14" N
Riprap
>4 S
T
Note: Channel width may vary, to a maximum of
20 feet.
Design
Design Qoo = 25 cu.ft/sec.
n = 004
Sp = 008l ft/ft.
D = 034 ft.
‘ A = 5.1 ft?
R = 0.32ft
P = 16.15 ft.
V = 4.92ft/sec.

Note: No specific freeboard height. Channel sides will merge
with sides of reclaimed valley.

Riprap Sizing_
Q =.I_ d505/2 _E_
118 Sp =& R
r\ %
dso = (usosb”/s 3) = 0.58ft.
Notes:

I. The Qoo calculated by SCS procedure is 23.3 cfs.

2. Riprap will be placed on channel sides to a height of F 3_33
3x the calculated flow depth. 1].
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DROP CHANNEL:

14"
(min_)

Design
Design Qoo = 25 cu.ft/sec.
n = 004 ‘
S, = 0333 ftft
D = 0.23ft
A = 333ft=
R = 0.22ft
P = 15.03ft
v 7.86 ft./sec.

Free Board = 2.27 ft.
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UMC 784.33 OPERATION PLAN: MAPS AND PLANS

*Valley Camp, Inc. provided inadequate maps and plans for the
conveyor belt system. The scale of the maps and plans provided
in Map M-1 through 7, Conveyor Details (Volume III) are too
small. The plan does not indicate the height above the ground
level along the entire conveyor belt route nor the topsoil stock-
pile locations, areas of distrubance (width and length), and
sediment control facilities.

*The application states that Utah No. 2 is presently idle. If
Utah No. 2 is to become a producing mine, Valley Camp must pro-
vide maps and plans for development of Utah No. 2 as required by
UMC 784.23. All maps, plans, and cross-sections are regquired
under UMC 784.23(c) must have been prepared by or under the
~direct supervision of and certified by a qualified professional
engineer or professional geologist. The applicant must provide
these certifications for all maps, plans, and cross-sections as
required under UMC 784.23(c). Otherwise the applicant must state
that at present there are no plans to mine in Utah No. 2.
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COMMENTS

The conveyor will not be constructed during this five year term
of permit. Detailed design materials will be incorporated into :
-the permit renewal application, if appropriate.

Coal will not be extracted from the Utah No. 2 mine during this
five year term of permit. As a result, while the surface dis-
turbance associated with the loadout at the Utah No. 2 mine has
been incorporated into this permit application, authorization
to extract coal from the Utah No. 2 mine is not being requested.
The Utah No. 2 mine has not been abandoned. It is on standby
status while the reserves associated with an adjacent federal
lease are being evaluated and a plan for extracting the coal
developed.

A professional engineer or‘geologist has certified all maps,
plans, and cross-sections as required under UMC 784.23.
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- UMC 817.11 SIGNS AND MARKERS

Signs and markers (other than traffic signs) have not been
addressed in the permit application. The applicant must pro-
vide a description of Valley Camp's sign:and markers as they
apply to UMC 817.11 and incorporate this description, maps, and
designs into the permit application.

COMMENTS

Signs and markers are described ‘in the revised Section 784.11.
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UMC 817.62 through 817.68 USE OF EXPLOSIVES

Page 4 (Volume III) of the application indicates that explosives
are used in the mining process. Valley Camp has not indicated
whether explosives are to be used on the surface or in their
underground operations. If surface blasting is to occur, regard-
less of the frequency of use, the applicant must provide infor-
mation required under 817.61 through 817.68 as a part of the
permit application. The applicant must also indicate on a map
the storage and handling facilities for explosives (784.23(b) (9)).

COMMENTS

Surface blasting will not take place. Revised Section 784.11
incorporates a statement confirming the lack of surface blasting.
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UMC 817.97 PROTECTION OF FISH, WILDLIFE..... VALUES

Except for one item, the applicant has satisfied the pre-
viously identified inadequacies during the DOA process. Item
No. 2 requested the supporting assumptions and calculations
used by the applicant to determine that approximately 15,000
ft.2 of riparian habitat will be produced as a consequence
of wildlife mitigation activities. The data were requested .
because the quantities provided in Volume VI, Appendix M,
Attachment 1, do not support the estimated increase of
15,000 ft.2 of riparian habitat. The applicant has not pro-
vided the supporting calculations or assumptions, nor have
the apparent errors in Attachment 1 been addressed.

Therefore, the applicant must respond to the inadequacy ori-
ginally identified in the 14 October 1983 DOA.

The following inadequacy is repeated in its entirety:

1. Item Nos. 4 and 5 of the final DOA letter have
not been addressed in a manner facilitating
analysis. The rationale, assumptions, and basis
for concluding that a net gain of about 15,000
ft.2 of riparian habitat will be produced is not
clear. The narrative description (Appendix M,
Attachment 1) implies a continuous belt of ripa-
rian habitat development, while Reclamation Map
D-1 implies small islands of riparian habitat.
The applicant must provide the calculations and
assumptions that clearly show in a logical pro-
gression how the specified net gain in riparian
habitat acreage was determined.

During the Technical Analysis of the PAP, a new issue became
apparent that required information which was not provided in
the PAP. The new issue involved the potential secondary
adverse effects of reductions of spring and seepage flows on
the wildlife and wetland resources associated with the springs
and seeps. This issue has not been previously identified as
a potential problem because the original PAP materials indi-
cated no potential effects of mine-related subsidence on
spring and seepage flows. Subsequent hydrological informa-
tion provided by the applicant contradicted the original
information, thereby necessitating additional wildlife and
wetland data requests to evaluate the potential impacts.
Therefore, the applicant must incorporate the following
commitment in the PAP:

2. The applicant must develop and submit for approval
to the RA, a plan to monitor those springs and
seeps identified on Plate 1, Volume VI, "Identified
Seeps and Springs," which occur within the area
of potential subsidence as identified on Plate 4,
Volume VI, "Potential Subsidence Areas within the
Valley Camp lLease Area." The monitoring plan must
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l.

include: a) seasonal flow data, and b) docu-
mentation of wildlife utilization of free
water and vegetation. The applicant must
provide a mitigation plan that compensates
for loss of perennial springs found to be
important to wildlife as confirmed by the
applicant's monitoring plan.

COMMENTS

Attachment 1 of Appendix M, Volume VI, has been revised
to correct any errors and to show support calculations
for the approximate 15,000 feet? net gain of riparian
habitat.

During the course of mining, certain springs and seeps
within the mine plan area, as shown on Plate 4, Appendix
N, Volume VI, "Potential Subsidence Areas Within the
Valley Camp Lease Area," may be impacted by either
temporary interruption or, possibly, permanent loss of
the flow of water.

Upon such an occurrence, there could also be associated
impacts to wildlife, depending upon which seep or spring
was impacted, degree of impact, and importance of such
source to the wildlife.

In an effort to determine such subsidence related im-
pacts, the applicant proposes to enlist the assistance

of the Utah State Division of Wildlife Resources for

aid in determining which perennial seep or spring should
be classified as "important," based upon its use by wild-
life.

Since all the seeps and springs have previously been
identified for quality and flow (Plate 1, Appendix N,
Volume VI), and since, also, the proposed submitted
"Hydrologic Monitoring Plan" provides for continued
representative sampling of these water sources, the
applicant proposes to perform only an additional annual
track study at these locations. This would be performed
with the assistance of DWR personnel, who, at the same
time, could provide a description of the condition of
adjacent vegetation for each source. Thus, based upon
usage, location, flow, vegetation and condition, a deter-
mination of importance to big game animals could then

be established for the perennial springs.

The applicant proposes, in addition, to visit all seeps
and springs during the first study, and to then, annually,
monitor only those located within the subsidence influence
zone as mining progresses. This annual monitoring would
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occur at a time which would produce the most beneficial
results, as determined by the regulatory agency.

If, during the course of monitoring, an "important"
perennial spring is found to be impacted by either
interruption or cessation of flow, the applicant will
restore a near equal amount of flow in the same general
location by diverting flow from another source(s). A
specific plan for accomplishing this feat cannot, at
this early point in time, be offered, but the first
effort would probably consist of laying a plastic line
from the alternate source(s) overland to the impacted
area. As impacts of this nature will probably be
temporary, this method would probably suffice. This
notwithstanding, a temporary supply would be provided
and would remain in service until such time as the
natural flow returned, or the impact on such source
was considered permanent. Upon such a declaration by
the regulatory agency, the applicant will utilize one
or more of the alternate means listed on page 41 of
Appendix N, Volume VI, for mitigation of impacts.
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UMC 817.97 PROTECTION OF FISH, WILDLIFE, AND RELATED
ENVIRONMENTAL VALUES

I. Wildlife Issues. (NOTE: A summary of the following inade-
quacies is provided at the end of this discussion.)

UDOGM determined that the other wildlife related ACR comments were
complete based on the applicant's responses. A critical review of
the applicant's responses and comparison with the intent of the ACR
comments (ACR Volume 5, page 16) indicate that several inadequacies
still exist that need to be clarified for the technical analysis.
The applicant has not provided relevant responses or information on:
(1) firm committments on mitigating adverse wildlife impacts; (2)
mapping or specific description of riparian habitat and describing
how it will be restored.

The issue of riparian habitat inadequacies (disturbance, mapping,
and restoration) were only partially addressed under 784.21. The
response to the ACR comment (page 16A) is of little value. The
applicant acknowledges that riparian habitat losses occurred during
mining and implies future restoration (page 1634); facts that earlier
were denied (Section 784.21, Volume 3, page 88A, No. 7). The appli-
cant states that mapping and acreage estimates are unnecessary be-
cause of the "small" sizes involved, a conclusion that cannot be
independently confirmed. -

Concern about the riparian habitat issue has been documented since
~the early stages of the ACR process (USFWS letter dated May 19, 1980;
USFWS letter dated April 8, 1983; UDOGM letter dated May 17, 1983) -
with requests for data. The applicant however has provided insuffi-
cient data to support the conclusion that adequate restoration mea-
sures will be implemented on disturbed riparian habitat. Riparian
habitat description and acreage estimates are still required to
accommodate UMC 817.97(d) (4, 5, 6) and as per UDOGM's May 17, 1983
correspondence to the applicant.

Also, the applicant indicates (ACR Volume 5, page 16A) that a pro-
gram to monitor and protect riparian habitats is described in Sec-
tion 784.21. A check of Section 784.21(Fish and Wildlife Plan)

shows that responses to questions raised in this section are pro-
vided in Section 817.97, which is where the issue originally started.
This confusion should be cleared up.

Because the application, as currently updated, does adequately
respond to several key wildlife concerns raised in the UDOGM ACR,
the applicant must provide the following:

(1) A typical cross-section of the conveyor system showing gen-
eral dimensions in relation to existing land contours;

(2) A general drawing of the conveyor system that shows the loca-
tion of any ancillary facilities (such as power lines, guard
rails, or conduits) that would reduce the actual space avail-
for wildlife passage or complicate wildlife passage;
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(3) Documentation that the applicant has consulted DOGM and DWR
on design of the conveyor to avoid disruption of wildlife
passage.

(4) A planting plan for restoring riparian vegetation;

(5) A relevant description of the riparian habitat protection and
protection plan committed to by applicant (ACR, Volume 5,
page 16A) and supposedly described in responses to section
784.21 comments;

(6) A general planting design for wildlife habitat restoration.
If none is proposed, clearly state this intention;

(7) The "map comments and data" referenced in Volume 5, Appendix
I, page 1 in UDWR correspondence dated May 12, 1982;

(8) "Table 2" referenced in Volume 5, Appendix I, page 3;

(9) A firm committment to mitigate adverse wildlife impacts
(see discussion under 784.21).

II. Fishery Issues. The applicant states that no impacts will

occur to riparian habitats "during mining activities: (Volume III,

784.21) and that the biological community of Whiskey Gulch was not

evaluated because it would not be impacted by mining (Volume II,

' 783.20 page 54). These statements overlook the following existing
impacts:

(1) Whiskey Gulch has been culverted and the associated riparian
vegetation has been lost.

(2) Silt loads are received by streams from both roadbeds, denuded
hillsides and from streams carrying loads acquired from those
sources.

(3) Whiskey Creek receives water from what appears to be an overly
full sedimentation pond resulting in a flow through too rapid
to effectively settle particles.

The applicant should then commit to a stream restoration program
that includes methods to restore streambed and stream configuration,
riffle/pool ratios, average depths, and riparian vegetation to
approximate premining conditions. The applicant should provide
documentation that this restoration plan is acceptable to UDWR

and UDOGM (see also adequacy comments for 784.22 - Diversions).

The application should also define what precautions it is using to
prevent coal from being inadvertently deposited along or within
stream channels.
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COMMENTS, WILDLIFE ISS8ES:

(1) The conveyor is in a preliminary de'sign stage and will not
be constructed during this 5 year term of permit. Maps
M-1 thru M-7 (Volume IV) provide the best information avail-
able.

(2) Due to the fact that this conveyor is in the preliminary
stages of planning, it is not feasible to design specific
details with any degree of accuracy. However, Valley Camp
is committed to maintain a minimum of 60% of the conveyors
length with a minimum of 3 meters unobstructed clearance
between the lowest portion of the conveyor and/or support
facilities, such as power lines, guard rails, or conduit,
and the ground surface.

(3) Valley Camp's consultant has been in contact with the Division
of Wildlife Resources. The following is offered: A letter
to Mel Coonrod of E.I.S., Valley Camp's wildlife consultant,
dated September 1983 from Mr. John Livesay, Supervisor of
Southern Region, Utah Division of Wildlife Resources:

"In response to Valley Camp's reguest concerning the
Division's position relative to the conveyor plan for
the Belina Mine Complex, the following is offered.

As you know, our primary concern in the area of the
Belina Mine Complex is for mule deer, rocky mountain
elk, and moose. Essentially, for these animals to
migrate or make uninhibited use of habitats on either
side of the conveyor, underpass opportunity as deter-
mined by random measurement must provide a minimum of

3 meters unobstructed clearance between the ground and
the conveyor along 60 percent of its length. The engin-
eering drawings seem to indicate that such will be the
case. It is important that no facilities associated
with the conveyor system, such as electrical service or
the return belt system, be any closer to the ground than
3 meters. These specifications as recommended by our
Division, take into account the growth of vegetation
beneath the conveyor or the accumulation of snow at
certain times of the year. Snow and vegetation each
represent intrusions into the passage window that would
affect movement of the game animals."”

(4) Valley Camp will restore riparian vegetation to the vicinity
of the reconstructed drainage shown on Map D-1. Riparian
species (grasses, sedge, and shrubs) are listed in Appendix
B (Volume III). Planting procedures are provided by Appendix
M, the reclamation plan. Additional details are provided
as marginal notations on Map D-1.
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(5) Valley Camp will establish more riparian habitat than existed
‘ in the same vicinity prior to mining. Section 784.15 (Post-
mining Land Use) provides a general description of and com-
mitment to establishing riparian habitat. Appendix M, Attach-
ment 1 provides a pre and post-mining comparison of riparian
habitat. Section 784.22 and Appendix M provide details re-
garding the establishment of the riparian habitat.

(6) Appendix M provides the general planting design for enhancing
wildlife habitat. In addition, to the conventional recontour-
ing and seeding, the plan provides for:

Riparian vegetation along the reconstructed drainage.
Clusters of trees on north-facing slopes.
Clusters of shrubs on south-facing slopes.

(7) The map referenced here was a work map upon which general use
areas for big game were outlined. This work was for the gen-
eral Scofield area and was for informational purposes only.
The comments were those relating to Fish and Wildlife Habitat
Information and related to timing for performing studies.

Data, as follows, was issued for use in the permit preparation.

. 1. Information used in preparing "Fish and Wildlife Plan
as found in UMC 784.21 Volume III and UMC 817.97 Volume
V.

2. Appendix D, Volume III, "Fish and wildlife Plan."

3. Appendix I, Volume II. Publication No. 78-16, "Species
List and Classification of Wildlife."

4. Pages 77 through 82F, UMC 783.20, Volume II.
Additional data was a listing of commerical sources for plant
materials and also a listing of "Plant Materials and Rates of
Application for Restoration or Enhancement of Wildlife Habitats."
(8) "Table 2" is located on page 66 of Appendix I, Volume II.
(9) A wildlife mitigation plan is provided as Attachment 2 to
Appendix M.

COMMENTS, FISHERY ISSUES:

Valley Camp is committed to a stream restoration program (ref.
Appendix M Reclamation Plan) also, a planting program incorpora-
. ting containerized seedlings, is in progress at the intersection
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of the Belina Mine road and Eccles Creek. This revegetation effort
. is designed to supplement a previous hydroseeding program which,

due to a large degree, aleviated silt being generated from exposed

soil. Also, the mine access road has just been paved and a concrete

drainage channel installed. This paving has effectively eliminated

any potential silting from the road itself.

The sediment pond as indicated from water quality data is maintain-
ing adequate sediment precipitation. The pond is functioning not
only as it was designed, but is in fact, an enhancement feature

in providing a high quality aquatic habitat, as witnessed by the
numbers of salamanders and macro-invertebrates present.

The following concern and recommendation was also indicated in a
letter September 8th, 1983, from UDWR:

"In Whiskey Gulch the concern will be for reestablishment of
a stream channel in the area that is now covered by the pads
on which the mining facilities have been developed. Essen-
tially, Whiskey Gulch does not provide for fish habitat up-
stream from the point where the stream is now covered by the
sediment control structure. Therefore, it is recommended
that the pond, at abandonment of mining, be appropriately
modified and retained as a pond habitat to benefit wildlife,
especially salamanders. The pad areas, however, should be
reclaimed such that good quality macro-invertebrate will be

. : developed within the stream. As you know, the macro-inverte-
brates that would drift downstream into the lower segments ‘
of Whiskey Gulch and Eccles Creek would be utilized by the
trout as a food source." (1)

On September 9th, 1983, Mr. Larry Dalton, Resource Analyist
of the UDWR reviewed the reclamation plan attached herein
(Appendix M) and indicated his tentative approval. (Refer
to Attachment 4, Appendix M.)

All reasonable efforts are presently being taken by Valley Camp
to protect the integrity of the creeks adjacent to mine and public
haul roads. Example:

a. Trucks maintain a reasonable rate of speed.

b. Trucks are loaded in such a manner and capacity to
minimize spillage.

¢. The mine access road is sloped into the high wall and
associated concrete drainage ditch to minimize any
potential for coal to reach the creek.

‘ (1) September 8th, 1983, letter to M. A. Coonrod, E.I.S., Valley
Camp's Wildlife consultant, from John Livesay, Supervisor South-
eastern Region, UDWR.
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INVENTORY OF RIPARIAN VEGETATION
WHISKEY GULCH CREEK

On September 4 and 6, 1983, an inventory of Whiskey Gulch
was conducted by M. A. Coonrod of the consulting firm of
Environmental Industrial Supply. The purposes of the in-
ventory were to establish an estimate of the riparian habi-
tat lost in construction of the Belina Mine, locate and
identify a riparian reference area, and determine the net
increase of riparian habitat as a result of post—mlnlng
reclamation.

Conventional vegetation inventory methods were not uti-
lized due to the narrowness of the channel and the scat-
tered small area disposal of any riparian zones.

The applied methodology consisted of measuring out 100
meter distances above and below the mine disturbance,
determining the average width of the existing riparian
zone at five meter intervals, averaging the distances,
and by utilizing the mean and applying it to the overall
distance of the disturbed area, the amount of lost ripar-
ian habitat was derived. From this application, a total
of 4,723 sg. ft. or 439.35 sq. meters of loss were esti-
mated. Calculations supporting this total are as follows:

Average width above mine = .176 meters

Average width below mine 1.58 meters

.88 meters
mean .88m x 499.26m disturbance = 439.35m2 or 4,723 ft?2

1l

mean

The proposed reclamation plan calls for a meander line dis-
tance of 366 meters at an average width of 4.88 meters,
which would yield a potential of 1,786 square meters or
19,200 £ft.2. This area is in addition to the small islands

of vegetation which should establish on silt shelves accumu-
lated behind check dams and water bars and, also, the ripar-

ian zone established around the sediment pond.

A total re-established riparian habitat, including all areas,

could be estimated at 1,950 square meters or 20,964 square
feet. Calculations supporting this figure are as follows:

Overland Channel 4.88m x 366m = 1,786m2 (19,200 ft2)

Sediment Pond 0.50m x 244m = 122m2 (1,312 £ft=2)

Check Dams (2) 1.07m x 3.66m = 3.92m2 x 4 = 15.66m2 (168ft2)

Bar Deflectors (9) 1.07m x 2.74m = 2.93m2 x 9 = 26.39m2 (28B4ft?2)
Total = 1,950.05m2 (20,964ft?2)

Using only the overland channel, the potential for re-
éstablished riparian habitat totals-19,200 ft.2. This
amount less the estimated loss of 4,723 ft.2 as a result
of development, will result in a net gain of riparian habi-
tat of 14,477 square feet.
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A representative riparian species list is included in
Appendix B of Volume III.

The proposed revegetation effort for this area is found
in UMC 784.21, Volume VI.
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UMC 817.106 REGRADING OR STABILIZING RILL AND GULLIES

Valley Camp, Inc. has not specifically gddressed this requirement.
Valley Camp must address regrading or stabilizing rills and gullies
in the reclamation plan as required by UMC 817.106.

COMMENTS

All rills or gullies over nine inches deep occurring in regraded
areas will be filled, graded, or otherwise stabilized and re-
seeded. Further damage to the areas will be minimized by closely
monitoring the reclaimed areas, and use of small egquipment or
even hand work during regrading.
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UMC 817.126 SUBSIDENCE CONTROL: BUFFER ZONES

No provision is made by the applicant to mitigate potential
subsidence effects to perennial streams that will be under-
mined including: South Fork of Eccles Creek, Whiskey Gulch,
Boardinghouse Creek, Finn Creek, or Long Creek. The impact
assessment (Vaughn Hansen, 1980) regarding undermining streams
states, "Should subsidence occur, the subsidence cracks will
likely seal rapidly, reventing the deep percolation of water
and subsequent loss of springs and other water sources . . .
The seeling of potential cracks will be accelerated where
subsidence occurs underlying streams. In this case, the silt
load carried by the stream would aid the subsurface shales

in preventing loss by providing a surface seal over the sub-
sidience crack." :

Information provided in the application does not document
how subsided areas have sealed nor what time frames are
necessary for the sibsidence fractures to seal. 1In addition,
the stability of the stream channels may be severely altered
by changes in stream gradient following mining subsidence.

It should be noted that mines that have undermined streams
have experienced increases in ground water inflow to the mine.
The ground water inflow to mines experienced beneath streams
results in loss of water from streams and shallow ground
water systems. It is expected that similar losses to the
guantity of stream flow will occur when the Belina Mine
extends beneath the streams previously mentioned. Accord-
ingly, Valley Camp of Utah, Inc. must provide a better sub-
stantiated assessment of subsidence and develop appropriate
buffer zones for their mining and reclamation plan as re-
quired by 817.57(a).

RESPONSE:

The "Hydrology Update", (Appendix N), provides additional
information regarding subsidence on pages 24 thru 30.
Subsidence may occur when the pillars are removed in areas
with less than 350 feet of overburden. As indicated on
pages 29 and 30, subsidence under perennial streams will be
controlled by not removing pillars within a buffer zone de-
fined by the angle of draw . . .pillars will be left intact
such that the angle of draw projected from the completely
mined area will not intercept the perennial stream channel.
The angle of draw has been conservatively estimated as 35°.
Field studies currently in progress will provide site-
specific data on the actual angle of draw.
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UMC 817.133 POST-MINING LAND USE

The applicant must provide specific plans which demonstrate the
feasibility of the proposed post-mining land use as required by
817.133(c) (2), (3), (5), and (8). (Note: See also inadequacies
identified under 784.15.)

COMMENTS

This information has been incorporated into the revised Section
784.15.
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UMC 817.13, 817.14, 817.15 SEALING OF UNDERGROUND OPENINGS

It is our understanding from the permit application that the Utah
No. 2 portal is temporarily inactive. The applicant also states
(Volume III, page 3) that there are unsealed entries used for
ventilation. The applicant must submit a plan for temporary seal-
ing of these entries with barriers or other devices, and post to
prevent access to the mine by people (i.e. students from the Alpine
School District.) in accordance with the requirements of UMC

817.13 and 817.14.

COMMENTS

No coal will be extracted from the Utah No. 2 mine during this
five year term of permit. But, the mine will be utilized in the
future to extract coal from a federal lease. The mine has been
sealed approximately 700 feet from the portals and is being ven-
tilated and utilized for material storage. Two portals are cur-
rently in use for access to this storage area. The two remaining
portals contain the fan and the conveyor. Access to these por-
tals is restricted by locked doors.
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UMC 817.101(b) (4) (iii) BACKFILLING AND GRADING: GENERAL

REQUIREMENTS

Several cut and fill terraces adjacent to the Belina portals
exceed slopes greater than 1 vertical:2 horizontal (50 percent).
If the terraces are to remain as a function of the post-mining
land use, geotechnical analyses reports should be submitted
demonstrating that the cut and fill terraces have a minimum
static safety factor of more than 1.3, that adequate control

of erosion will be provided, and surface configuration closely
resembles the landscape prior to mining.

COMMENTS

Results of the geotechnical mapping and drilling program, per-
formed by Morrison-Knudsen Company (Mining Group), is included
as Appendix L. Map D-1 will be modified, if necessary, to
provide slopes of 2 horizontal:1 vertical or less and/or a
minimum static safety factor of 1.3.

As described in the revised Section 784.13, the reclaimed ter-
rain will resemble the pre-mining landscape.
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UMC 817.154, 817.164, and 817.174 SURFACING

The application does not address road surfacing of ancillary
roads within the permit area (i.e. access road to office and
warehouse and haul road at Utah No. 2). Road surfacing speci-
fications and maintenance should be provided in a description
of the roads. Provide the required information for surfacing
of primary roads in accordance with UMC 817.154, 817.164, and
817.174.

COMMENTS

Section 784.24 has been revised to incorporate the road con-
struction drawings and specifications for the haul road which
has been upgraded through the installation of a geotextile, a
base course, and a two layer bituminous surface course. The
revised text also addresses the ancillary roads which are sur-
faced with a base course of eight inches of minus two inch rock
‘and a surface course of four inches of minus 3/4 inch rock.





