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8.11 NUTRIENTS AND SOIL AMENDMENTS

Following final grading test samples will be taken to represent
Table 8.11-1

Additional
samples will be taken in the event that the initial sample

each of the reclamation areas shown on Plates 8-5.
shows the sample frequency for each reclamation area.
indicates unsuitable material. Composite samples will be taken
from 0 to 2 ft and from 2 ft to 4 ft at each sample location.

Chemical analysis for micronutrients will be conducted by
testing soil extracts from the redistributed material as outlined
in Table 8.9-1.
compounds will be applied according to the results of the soil

All necessary fertilization and/or neutralizing

sampling and analysis program approved by the division.

8.11-1 Final Grading Test Sample Density
SAMPLE
MARK | DESCRIPTION Acreage | FREQUENCY |
TS=-1 Ball Park Topsoil Pile 1.27 1
f TS-2 Lower Haul Road 1.65
I TS-3 Sed Pond B & Scale Office Pad 2.56
TS-4 Sed Pond A 0.75
TS=-5 Main Pad Area 1236
TS=6 Portal Access Road 2;6§§QJL:'&\;':fli:>EEE)
TS=7 Blind Canyon Seam Portal Area 1L 70 ';:’ :
TS-8 Upper Storage Pad 074 AR 49 00z
TS-9 Shower House Pad 1. 84 1
TS-10 Tank Seam Access Road 2'%§ﬂnﬂwruuﬂﬁzmmaw MG
TS-11 Tank Seam Portal Pad q%46 1 n !
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for reclamation. The proposed topsoil pile location is shown on
Plate 2-4B. Proposed designs and cross sections are shown on Plate

8~3.

The topsoil stockpile will be surrounded with a containment
berm and protected as stated in Section 8.8.2.3. An as built
survey will be made of the stockpile and submitted to the Division

as Plate 8-3 upon completion.
8.9.5 eam ss Road an

A survey of topsoil material was performed in the area of the Tank
Seam access road and portal pad area in 1992. Four sites were
sampled and the soil was analyzed. These sites are designated on
Plate 8-5E as TSA-1, TSA-2, TSA-3 and TSA-4 (See Appendix 8-A for
test results). Results indicated highest organic matter
accumulations in the top 0-6 inches. Test results also indicate
that the material tested is suitable for final reclamation material

at all depths. See discussion in Appendix 8-E. Soil depths were

determined by the visible presence of organic matnar7apd,

goil color change. The observations indicated a v%rylng sppﬁ;

g gm DED

of 0 to 8 inches, the lesser depths being in the %teep ?hg éfg%g.
N & oI

During construction, topsoil will be stripped ﬁt depths varying

from 0 to 8 inches by visually observing the dept
Y Y g pth at, which organ AsANDNhMNC
material is found in the soil. The estimated vvlume ofukopsoll
Son SETR

which will be recovered and placed in the deSLQnatmﬂmaMWEage area

| .
is 1,100 cubic yards. ? JUL 2.9 5

B.C. 8-36 ST 710722793



Topsoil will be recovered on the access road area during
construction and relocated to the topsoil stockpile areas shown on
Plate 8-5E. Plate 8-6 shdws the details of the proposed topsoil
stockpiles. Upon completion of the topsoil recovery and storage,
the topsoil will be revegetated. A berm will be maintained around
the piles to totally contain runoff from the piles. Typical
dimensions of the berm are shown on Plate 8-6 and described in
Appendix 7~K, BTCA area "P". An as-built survey will be made of
the stockpile and submitted to the Division as Plate 8-6 upon

completion.

8.9.6 Topsoil Summary

The following table summarizes the information discussed in the

previous Sections:

Table 8.9-3 Summary Table

escripti cu_yd
Main Topsoil Pile 1,480
Ball Park Topsoil Pile g s
Shower House Pad Topsoil Pile ! \)HJ“)4im;%g .E)EEI)
Tank Seam Road Topsoil Storage Areas EFRRIO0/E.
Totaﬁ. 7,680
On-site Material .,asmfgciu&ﬁ%f:

r Urram Diivision O, (Gas AND MINING

R
a‘}'-‘;&; . N o M .b:}..al P
PRANIY !"u;lVE

[T s ST, 00 L 1
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8.9.4 Shower House Topsoil Pile

A survey of topsoil material was performed in the area of the
shower house pad and Sediment Pond "C". Three sites were sampled
and the soil was analyzed. These sites are designated on Plate 8-
5B as REF-1, REF-2 and REF-3 (See Appendix 8-A and 8-E for test
results). Results indicated organic matter accumulations in the
top 4 inches of REF~1 and REF-3 and the top 8.inches of REF-2, A
field sufvey was conducted to verify the depths. Soil depths were
determined by the visible presence of organic matter and a distinct
soil color change. Field observations showed so0il depths of 5
inches for REF-1, 8 inches for REF~2 and 7 inches for REF-3. Other
sites were excavated and observed visually throughout the area.
The observations indicated a varying soil depth of 6 to 8 inches,
the lesser depths being in the vicinity of REF-1. Soil depths
averaged 8 inches in the vicinity of REF-2 (0.47 acresg), 7 inches
in the viecinity of REF-3 (0.69 acres) and 6 inches in the vicinity

of REF-1 (0.68 acres).

| ‘T» 2 Y
Prior to construction on the shower ho%ee§9¥ﬂ tég%ﬁﬁﬁgﬂépﬁi

"EFFECTIVE:
material will be salvaged at these approx1&ate depths and

anéUQtQQiﬁgg

out depths throughout the area to facilitate excavation activities.

3 s . . i Uran Division Oiz, Gas AND MINING
Vegetation will be removed which could 1nterfére with topsoil

stockpiled. Topsoil salvage will consist of conf'

salvage operations. Shrubs and herbaceous vegetation will be
salvaged along with the topsoil material to enhance the quality of

the salvaged material. Salvaging the mateiidi MW& h%s
mentioned previously will result in approx 1;700kdu yakang BRdosmiaiion Fian
B.c. 8-35 wwproved, bivision of Oil, Gag ﬁbyiinén@
QIH d@ﬁécZ/‘?/SE3
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8.9 SELECTED OVERBURDEN MATERIALS OR SUBSTITUTES

There were approx 17 acres disturbed (pre-1977 disturbance) in Bear
anYon prior to time Co-Op Mining Company started its operation in
1981; See Plates 2-4. App:ox 1.5 acres of this area are below the
gate outside of the permit area. These acres were disturbed duriﬁg
mining activities that had terminated some 30 years prior. Because
of this pre-law disturbance and construction of access roads,
topsoil was only recovered from some areas and substitute plant
growth material will have to be used over much of the reclaimed

areas. Areas are summarized in Table 8.9-1.

Table 8.9-1 Disturbed Area Summar¥

mﬂ DESCRIPTION :ztﬂz R:G:rl"let:fl ) P;:rlgy a':.ﬁ:s
'75:1 | Ball Park Topsoil Pile 1.27 1.27 -0- e
T$-2 Lower Haul Road 1.6 1.6 1.6 -0-
75-3 Sed Pond B & Scale Office Pad 2.56 2.56 1.23 1.33
15-4 Sed Pond A o 0.75 0.75
13-5 Main Pad Area 12.30 9.50
75-6 Portal Access Road 2.62 2.62
78-7 Bl.'ind.Canyon Seam Portal Area 1.70 1.50
T5-8 Upper Storage Pad , 0.74 0.70 j
78-9 Shower House Pad 1.84 1.84 3
75-10 | Tank Seam Access Road 2.25 2.25
15-11 Tank éeam Portal Pad 0.68 0.46
TOTAL -{.28.31 25.05
Notes: 1. See Plates 8-5. N T
2. See Plates 2-4. i KZJ”’F‘AHF%NW m@xzﬁi Cas Anp Mining

I e TR 3 A

o
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BTCA Area J - LOWER TANK SEAM ACCESS ROAD CUT SLOPE ABOVE D-16U

This area, which is approx 0.026 acres, includes the cut slope
ajacent to ditch D-16U (Plate 7-1E). The total runoff volume from
this area is estimated to be 0.003 acre-ft. The slope consists
primarily of bedrock outcrop, minimizing the potential erosion on
the slope. Areas where the slope demonstrates a high potential for
erosion will be covered with erosion control matting, which will be
maintaine@. Sediment and runoff will be controlled by the
placement of a silt fence in ditch D-16U as shown on Plate 7-1E.
Undisturbed drainage from area AU-2C and road drainage will also
pass through the silt fence, with a maximum flow of 0.25 cfs. A

typical silt fence installation is shown in Figure 7.2-15.
BTCA Area K - OUTSLOPE OF FILL AREA AROUND C-16U

This area is approx 0.23 acres, and includes the fill outslope of
the lower Tank Seam Access Road around culvert C-16U (Plate 7-1E).
The estimated volume of runoff from this area is 0.029 acre-ft,

with a maximum slope length of 90 ft. Erosion and runoff will be

controlled by the placement of erosion contfaiv Lepriigals)) | ¥
e p TR SEPRED
slope, which will be maintained. To prevent! excess EWhEeFom

crossing or saturating the fill slope, a bermiwill beA@G;pgq§@§

along the outer edge of the road, and the roa&vwillm$ﬁLﬁ§ngggﬁ

20 e I
R 1.\.’5.

. h,;“.'» PR * N .
drain water away from the slope. L P, TAS|AND MINING

bistabende o b e d

(UL S E

e i mamusr AT
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BTICA Area 1. — LOWER TANK SEAM ACCESS ROAD CUT SLOPE ABOVE D-17U

This area, which is approx 0.019 acres, includes the cut slope
ajacent to ditch D-17U (Plate 7-1E). The total runoff volume from
this area is estimated to be 0.002 acre-ft. The slope consists
primarily of bedrock outcrop, minimizing the potential erosion on
the slope. Areas where the slope demonstrates a high potential for
erosion will be covered with erosion control matting, which will be
maintained. Sediment and runoff will be controlled by the
placement of a silt fence in ditch D-17U as shown on Plate 7-1E.
Undisturbed drainage from area AU-1B and road drainage will also
pase through the silt fence, with a maximum flow of 0.43 cfs. A

typical silt fence installation is shown in Figure 7.2-15.
BTCA _Area M - OUTSLOPE OF FILL AREA AROUND C-17U

This area is approx 0.048 acres, and includes the fill outslope of
the lower Tank Seam Access Road around culvert C-17U (Plate 7-1E).
The estimated volume of runoff from this area is 0.006 acre-ft,

with a maximum slope length of 50 ft. Erosiq "

by the placement of erosion control mattingjon

will be maintained. To prevent excess watler frem crossing or
AUG 1.9 198¢

saturating into the slope, a berm will be Faint ined along the

outer edge of the road above the slope and the road will be sloped
Uran Dirvision O, Gas AND MiNING

to drain water away from the fill slope.

B.C. 7R=10 . T 4720794



BICA Area N - CUT AND FILL SLOPES IN AREA AU-1C

This area, which is approx 0.12 acres, includes the cut slope
ajacent to ditch D-18U and the cut and £ill slopes in the three
switchbacks of the Tank Seam Access Road (Plate 7-1E). The total
runoff volume from this area is estimated to be 0.015 acre-ft. The
cut slopes consist primarily of bedrock outcrop, minimizing the
potential erosion on the slope. Areas where the cut and fill
slopes demonstrate a high potential for erosion will be covered
with erosion control matting, which will be maintained. Sediment
and runoff will be controlled by the placement of a silt fence in
ditch D-18U as shown on Plate 7-1E. Undisturbed drainage from area
AU-1A, AU-1C and road drainage will also pass through the silt
fence, with a maximum flow of 0.65 cfs. A typical silt fence
installation is shown in Figure 7.2-15. In order to prevent water
from saturating or crossing the fill slopes, berms will be placed
along the outside edge of the road and the road will be sloped to

drain water away from the fill slopes.

BICA Area O - OUTSLOPE BELOW FIRST TANK SEAM ROAD SWITCHBACK

SUPERSEDED

Fé?rPE{VE
This area is approx 0.04 acres, and includes thewoutstfpe of the

éeé%im%@egqg

volume of runoff from this area is 0.005 acre-ft} with a maximum

Uress Dvizion 01, (a3 Avp MINING
slope length of 15 ft. Erosion will be controlled by the placement

first Tank Seam Access Road switchback (Plate 7-1E). Th

of erosion control matting on the slope, which w1ll be ma;@tgfned.

[ —

K2 “:.

To prevent water from crossing or saturating the »ﬂVw will
be placed along the road, and the road sloped td didip water _way
from the £ill slope. - _ :

B.C. 7K-11 4/20/94



BTCA Area P - TANK SEAM ACCESS ROAD TOPSOIL STOCKPILE

This area is approx 0.06 acres (Plate 7-1E). The estimated volume
of runoff from this area is 0.008 acre-ft., Erosion and sediment
will be controlled by a berm placed to totally contain runoff from
the pile. The berm along the base of the pile (approx. 80 ft
distance) will be a minimum of 2 ft high, with the ditch between
the berm and topsoil pile a minimum of 2 ft bottom width, assuming
1H:1V side slopes. This will allow the berm to contain a volume of
0.011 acre-ft at the base of the pile, providing adequate

protection for the topsoil.
BTCA Area Q - UPPER TANK SEAM ACCESS ROAD CUT SLOPE ABOVE D-21U

This area is approx 0.053 acres. It includes the cut slope ajacent
to ditch D-21U (Plate 7-1E). The total runoff volume from this
area 1is estimated to be 0.007 acre-~ft. The slope consists
primarily of bedrock outcrop, minimizing the potential erosion on
the slope. Areas where the slope demonstrates a high- p@ﬁ?ﬂﬁ@ﬁ&:ﬁ@$MWMMWMMM
erosion will be covered with erosion control mattlnb““whié%‘Lﬁa%gggbzzﬂj

maintained. Sediment and runoff will be c&ntrolred by the

placement of a silt fence in ditch D-21U as shoWn onhPlat ;3%%%

Undisturbed drainage from area AU-1A and road _alnage will also
¢ Elram Dhvissow On, Gas AND MINING

pass through the silt fence, with a maximum ﬁlow of 0.14 cfs.

Runoff will also pass through the silt fence ad1§¢§n; to cu&gegt C-

170 prior to entering the natural drainage cha '2“” - Yﬁjcal!
8ilt fence installation is shown in Figure 7.2-1 JUL 22 |

B.C. 7K~-12 4/20/94



BICA Axea R = UPPER TANK SEAM ACCESS ROAD CUT SLOPE ABOVE D=-22U

This area is approx 0.06 acres. It includes the cut slope ajacent
to ditch D-22U (Plate 7-1E). The total runoff volume from this
area is estimated to be 0.008 acre-ft. The slope consists
primarily of bedrock outcrop, minimizing the potential erosion on
the slope. Areas where the slope demonstrates a high potential for
erosion will be covered with erosion control matting, which will be
maintained. Sediment and runoff will be controlled by the
placement of a silt fence in ditch D-22U as shown on Plate 7-1E.
Undisturbed drainage from area AU-1 and road drainage will also
pass through the silt fence, with a maximum flow of 0.72 cfs. A

typical silt fence installation is shown in Figure 7.2-15.
BTCA Area S -~ OUTSLOPE OF FILL AREA AROUND C-23U
This area is approx 0.07 acres, and includes the £ill outslope of

the upper Tank Seam Access Road around culverts C-22U, C-23U AND C-

24U (Plate 7-1E). The estimated volume of runoff from this area is

e
0.009 acre-ft, with a maximum slope length of 3{ &H' J,iﬁﬁ qeszL)

runoff will be controlled by the placement o;

ero &gW@%
matting on the slope, which will be malntalned.;‘To pilwﬂ@@fbﬁdé@@

water from crossing or saturating the £ill slope, a %ermwwr&i

maintained along the outside edge of the road add‘EH&*&%&E”%&E@SﬁQHWWWG

: W
s,»wim o

sloped to drain water away from the fill slope. g JVE:
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BTCA Area T -~ UPPER TANK SEAM ACCESS ROAD CUT SIOPE ABOVE D-23U

This area is approx 0.02 acres. It includes the cut slope ajacent
to ditch D-23U (Plate 7-1E). The total runoff volume from this
area 1is estimated to be 0.0025 acre-ft. The slope consists
primarily of bedrock outcrop, minimizing the potential erosion on
the slope. Areas where the slope demonstrates a high potential for
erosion will be covered with erosion control matting, which will be
maintained. Sediment and runoff will be controlled by the
placement of a silt fence in ditch D-23U as shown on Plate 7-1E.
Undisturbed drainage from area AU-2B and road drainage will also
pass through the silt fence, with a maximum flow of 0.55 cfs. A

typical silt fence installation is shown in Figure 7.2-15.

BICA Area U - TANK SEAM PORTAL PAD

This area is approx 0.43 acres. It includes the Tank Seam portal
pad and adjacent cut slope, as well as the area around the conveyor
belt and borehole structure (Plate 7-1E). The total runoff volume
from this area is estimated to be 0.05 acre-ft. Erosion and
sediment will be controlled using silt fences placed in Ditch D-14D
prior to the inlet of culvert C-12D and a silt fence placed below
the belt and borehole structure prior to the outlet of C-12D (Plate
7-1E). A typical silt fence installation is shown in Figure 7.2-

TP
15. R AN . i

HVE:

B.C. 7R=-14 4/20/94
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TC "Y' - Tank Seam Pad Outslope and Point Downsglope

This area is approx. 0.22 acres. It includes the outslope of the
Tank Seam portal pad and the slope South of the portal pad (Plate
7-1E;j The” total runoff vglume from this area is'estimated at
0.0275 acre-ft. Erosion and sediment will be controlled by the use
of erosion control matting, which will be maintained. To prevent
excess water in crossing or saturating the slope, a berm will be

maintained along the outside edge of the pad to prevent water from

flowing onto the slopes.

; MFF““’F("TWE

- > PERSEDED
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BTCA Area H - TANK SEAM ACCESS ROAD CUT SLOPE ABOVE D-15U

This area, which is approx 0.028 acres (Plates 7-1C and 7-1E),
includes the cut slope of the Tank Seam Access Road adjacent to
ditch D-15U. The total flow from this area is 0.0035 acre-ft. The
slope consists primarily of bedrock outcrop, minimizing the
potential erosion on the slope. Areas where the slope demonstrates
a high potential for erosion will be covered with erosion control
matting, which will be maintained. Sediment and runoff will be
controlled by a silt fence placed in ditch D-15U as shown on Plate
7-1C. Undisturbed drainage from area AU-3 and road drainage will
also pass through the silt fence, with a maximum flow of 0.33 cfs.

A typical silt fence installation is shown in Figure 7.2-15.

BTCA Area I ~- OUTSLOPE OF LOWER TANK SEAM ACCESS ROAD NEAR D-15U

This area, approx 0.048 acres (Plates 7-1C and 7-1E), includes the
minimal amount of disturbed fill on the outslope of the lower Tank
Seam Access Road across from D=-15U and D-16U. The estimated volume
of runoff from this area is 0.006 acre~ft, with a maximum slope
length of 10 ft. Erosion will be controlled by the placement of
erosion control matting on the slope, which will be maintained. To

prevent excess water from crossing or saturating the £ill, a berm

will be maintained along the outer edge of the roa ﬂ%ifw

SEITED

sloped away from the fill material. o ’{ ?W?QWWFVE
T i TR T, m:: '
AT 1151996
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Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow
Worksheet Name: DITCH D-17U
Comment: MIN AND MAX SLOPE
Solve For Depth

Given Input Data:

Bottom Width..... 0.00 ft
Left Side Slope.. 1.50:1 (H:V)
Right Side Slope. 1.50:1 (H:V)
Manning's nN...eee 0.030
Channel Slope.... 0.1000 ft/ft
Discharge........ 0.43 cfs

Computed Results:

Depth...vvveeanns 0.28 ft
Velocity.oeeveeen 3.72 fps
Flow Area....«.«.. 0.12 sf
Flow Top Width... 0.83 ft
Wetted Perimeter. 1.00 ft
Critical Depth... 0.35 ft
Critical Slope... 0.0300 ft/ft

Froude Number.... 1.76 (flow is Supercritical)

1
v

Use Minimum Depth = 1 ft
Velocity <« 5 fps =>

P T

Open Channel Flow Module, Version 3.3 (c¢) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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Trapezoidal Channel Analysis & Design
Open Channel = Uniform flow
Worksheet Name: DITCH D-18U
Comment: MIN AND MAX SLOPE
Solve For Depth

Given Input Data:

Bottom Width..... 0.00 ft

Left Side Slope.. 1,50:1 (H:V)

Right Side Slope. 1.50:1 (H:V)

Manning's n...... 0.030

Channel Slope....- 0.1300 ft/ft -
Discharge..... ‘oo 0.65 cfs

Computed Results:

Depth..cee.. ceene 0.31 ft

Velocity...eeovens 4.55 fps

Flow Area...... .o 0.14 sf

Flow Top Width... 0.93 ft

Wetted Perimeter. 1.11 £t

Critical Depth... 0.41 ft

Critical Slope... 0.0284 ft/ft

Froude Number.... 2.04 (flow is Supercritical)

Use Minimum Depth = 1 ft => Min Freeboard = 0.69 ft “
Velocity < 5 fps ) i ) ] i :

E—AUG 1919%

Umqumm@nihMWDMmmG

Open Channel Flow Module, Version 3.3 (c) 1991“
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708

B.C. ' 7G-111 10/22/93




Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: DITCH D-19U
Comment: MIN AND MAX SLOPE
Sglve For Depth

Given Input Data:

Bottom Width.....
Left Side Slope..
Right Side Slope.
Manning's N......
Channel Slope....
Discharge...ceve.

Computed Results:

Depth.....covvven
Velocity.eesoooeoon
Flow Area..cesoee
Flow Top Width...
Wetted Perimeter.
Critical Depth...
Critical Slope...
Froude Number....

Use Min. Depth =
velocity < 5 fps

0.00
1.50:
1.50:
0.030
0.120
0.20

0.20
3.29
0.06
0.60
0.73
0.26
0.033
1.82

ft
1 (H:V)
1 (H:V)

0 £ft/ft
cfs

ft
fps
sf
ft
ft
ft
3 ft/ft
(flow is Supercritical)

Min Freeboar

Open Channel Flow Module, Version 3.3 (¢) 1991 "

e

rm_se 19 1996
-

Grar Dervinn O, Gag AND MiNiNG

Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708

7G-112 10/22/93



Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow
Worksheet Name: DITCH D-20U
Comment: MIN AND MAX SLOPE
Solve For Depth

Given Input Data:

Bottom Width..... 0.00 ft

Left Side Slope.. 1.50:1 (H:V) ’
Right Side Slope. 1.50:1 (H:V) e
Manning's N...... 0.030

Channel Slope.... 0.1100 ft/ft

Discharge....s.e. 0.17 cfs

Computed Results:

Depth.veeeeens oo 0.19 ft

Velocity.seees oo 3.05 fps

Flow Ared..cevees 0.06 sf

Flow Top Width... 0.58 ft

Wetted Perimeter. 0.69 ft

Critical Depth... 0.24 ft

Critical Slope... 0.0340 ft/ft

Froude Number.... 1.73 (flow is Supercritical)

Use Min. Depth = 0.5 ft => Min Freeboard = 0.31 ft

Velocity < 5 fps => No rip-rap reguired

SLPERSELDED

AUG 19 1996

i Aot T

P e T T
13

Urar Diiviigion O, {348 AND MINING
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Open Channel Flow Module, Version 3.3 (c¢) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow
Worksheet Name: DITCH D-21U
Comment: MIN AND MAX SLOPE .
Solve For Depth

Given Input Data:

Bottom Width..... 0.00 ft
Left Side Slope.. 1.00:1 (H:V)
Right Side Slope. 1.00:1 (H:V)
Manning's n...... 0.030
Channel Slope.... 0.1000 ft/ft
Discharge...voe.. 0.14 cfs

Computed Results:

DEePth..eeeeeeeens 0.22 ft
VeloCity.eeeeoosos 2.86 fps
Flow Area........ 0.05 sf
Flow Top Width... 0.44 ft
Wetted Perimeter. 0.63 ft
Critical Depth... 0.26 ft
Critical Slope... 0.0411 ft/ft
. : Froude Number.... 1.52 (flow is Supercritical)

Min Freeboard = 0.78 £
No rip-rap required

Use Minimum Depth = 1 ft
Velocity < 5 fps

ERSEDED
ijVE

Open Channel Flow Module, Version 3.3 (c) 1991 raw Phyiscey O, Gas AND MINING
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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Trapezoidal Channel Analysis & Design

Worksheet Name: DITCH D-22U

Comment: MIN AND MAX SLOPE
Solve For Depth
Given Input Data:

Bottom width.....
Left Side Slope..
Right Side Slope.
Manning's n..
Channel Slope....
Discharge... )

LR B N

Computed Results:

Depth....
Velocity..eeeenns
Flow Area........
Flow Top Width...
Wetted Perimeter.
Critical Depth...
Critical Slope...
Froude Number....

Open Channel - Uniform flow

0.00 ft
1.00:1 (H:V)
1.00:1 (H:V)
0.030

0.0400 ft/ft
0.72 cfs

ft
fps
sf
ft

0.49
3.06
0.24
0.97
1.37 £t

0.50 ft

0.0330 ft/ft

1.09 (flow is Supercritical)

Use Minimum Depth = 1 ft
Velocity < 5 fps

Min PFreeboard =
No rip-rap requi

Open Channel Flow Module, Version 3.3 (c)%%ﬂsi

“Femmr
7
L
RS

=%
e
M

RSEDED

TTVE:

AUG 191996

l’ . .
o Urar Deviziow O, £9AS AND MINING

‘Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708

7G=115 10/22/93



Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: DITCH D-23U
Comment: MIN AND MAX SLOPE
Solve For Depth

Given Input Data:

Bottom Width..... 0.00 ft
Left Side Slope.. 1.50:1 (H:V)
Right Side Slope. 1.50:1 (H:V)
Manning's n...... 0.030
Channel Slope.... 0.0600 ft/ft
Discharge........ 0.55 cfs
Computed Results:
Depth.veseveeannn 0.34 ft
Velocityeeeeeeon. 3.26 fps
Flow Area.....ss. 0.17 sf
Flow Top Width... 1.01 ft
Wetted Perimeter. 1.21 ft
Critical Depth... 0.38 ft
Critical Slope... 0.0291 ft/ft
Froude Number.... 1.40 (flow is Supercritical)

Open Channel Flow Module, Version 3.3 (c) 1991

Use Minimum Depth = 1 £t =>
Velocity < 5 fps i

No rip*rap ;egg@maﬁ

Min Freeboard = 0.66 ft

RENHTEIY
o3l I

Qe

EPFECTIVE:

{ AUG 19 1996
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Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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Trapezoidal Channel Analysis & Design

Open Channel =« Uniform flow

Worksheet Name: DITCH D=-15U
Comment: MIN AND MAX SLOPE
Solve For Depth

Given Input Data:

Bottom Width..... 0.00 ft

Left Side Slope.. 1.50:1 (H:V)
Right Side Slope. 1.50:1 (H:V)
Manning's n...... 0.030
Channel Slope.... 0.1300 ft/ft
Discharge........ 0.33 cfs

Computed Results:

Depth.veevesenves 0.24 ft

Velocity.:..o... .o 3.84 fps

Flow Area...... ‘e 0.09 sf B

Flow Top Width... 0.72 ft

Wetted Perimeter. 0.86 ft

Critical Depth... 0.31 ft

Critical Slope... 0.0311 ft/ft

Froude Number.... 1.95 (flow is Supercritical)
Use Minimum Depth = 1 ft => Min Freeboard = 0.76 ft
Velocity < 5 fps => No rip—rag required

Open Channel Flow Module, Version 3.3 (c)
Haestad Methods, Inc. * 37 Brookside Rd

B.C. 7G-108
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Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow
Worksheet Name: DITCH D-16U
Comment: MIN AND MAX SLOPE
Solve For Depth

Given Input Data:

Bottom Width..... 0.00 ft
Left Side Slope.. 1.50:1 (H:V)
Right Side Slope. 1.50:1 (H:V) REI Oy e
Manning's N.:.... 0.030 Al e (VB
Channel Slope.... 0.1200 ft/ft ° B T i
Discharge........ 0.25 cfs ' wrd
TR AR A
Ul e
Computed Results: v -
) Mmmﬂ”‘“"
Depth.eeeecennnnes 0.22 ft neT
Velocity....... o 3.47 fps
Flow Area..... oo 0.07 sf
Flow Top Width... 0.66 ft
Wetted Perimeter. 0.79 ft
Critical Depth... 0.28 ft
Critical Slope... 0.0323 ft/ft
Froude Number.... 1.85 (flow is Supercritical)
Use Minimum Depth = 1 ft => Min Freeboard = 0.78 ft
Velocity < 5 fps =>  No rip-rap reguired

Open Channel Flow Module, Version 3.3 (c) 1991

Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708

B.C. 7G-~109

10/22/93



Trapezoidal Channel Analysis & Design

Worksheet Name: DITCH D-8U
Comment: AV. SLOPE
Solve For Depth

Given Input Data:

Open Channel - Uniform flow

Bottom Width..... 2.00 ft
Left Side Slope.. 1.50:1 (H:V)
Right Side Slope. 1.50:1 (H:V)
Manning's N...... 0.033
Channel Slope.... 0.0600 ft/ft
Discharge........ 5.04 cfs

Computed Results:

Depth...... cesene 0.39 ft
velocity..covenos . 4.93 fps
Flow Ar€a.ccceses 1.02 sf
Flow Top Width... 3.18 ft
Wetted Perimeter. 3.42 ft
Critical Depth... 0.51 £t
Critical Slope... 0.0241 ft/ft
. Froude Number.... 1.53 (flow is Supercritical)

SLAPRRY

T T

| 15-1.9-1996

|

——

EFTECTIV

Open Channel Flow Module, Version 3.3 (cC) 1991 1jras Devision Ow, GAs AND MINING
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708

- B.C. 7G=-94
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Trapezoidal Channel Analysis & Design

Open Channel - Uniform flow

Worksheet Name: DITCH D-8U
Comment: MAX SLOPE

Solve For Depth

Given Input Data:

Bottom Width.....
Left Side Slope..
Right Side Slope.
Manning's n......
Channel Slope....
Discharge........

Computed Results:

Depth.vevevrveaans
Velocity.veveovee
Flow Area....s«..
Flow Top Width...
Wetted Perimeter.
Critical Depth...
Critical Slope...
Froude Number....

2.00

1.50:
1.50:
0.033

ft
1 (H:V)
1 (H:V)

0.3100 ft/ft

5.04

0.25
8.63
0.58
2.74
2.89
0.51

cfs

ft
fps
sf
ft
ft
ft

0.0241 ft/ft

3.30 (flow is Supérbﬁitlf

e 5

;' X .l-.f r‘ Dfl@
&?W?WMF '

i T

% meMAmﬂmmm

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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Trapezoidal Channel Analysis & Design

Open Channel - Uniform flow

Worksheet Name: DITCH D=-8U
Comment: MIN SLOPE
Solve For Depth

Given Input Data:

Bottom Width..... 2.00 ft
Left Side Slope.. 1.50:1 (H:V)
Right Side Slope. 1.50:1 (H:V)
Manning's n...... 0.033
Channel Slope.... 0.0200 ft/ft
Discharge........ 5.04 cfs
Computed Results:
Depth...cceeeeennn 0.54 ft
Velocity...eov.onn 3.35 fps
Flow Area@..cceees . 1.50 sf
Flow Top Width... 3.61 ft
Wetted Perimeter. 3.93 ft
Critical Depth... 0.51 ft
Critical Slope... 0.0241 ft/ft
Froude Number.... 0.92 (flow is

| “J t I? szz?‘gi = )f[:ﬂ:)

%’ubcrlf i W )E«m?m E’ ,

AUG 13199

Urary Dhiyvision O1n, Gas AND MINING

Use Min. Depth = 0.67 ft =>
Velocity < 5 fps =>
At steep slope 31% =>

Min Freeboard = 0.13 ft
No rip-rap required typ
Use Dggo= 6"

v‘. W WY ('9‘3' Ch
!\‘ - sl e i s s
N W e
1 Vh
L,l- Lt \JL

ok S Y = T AT

TSRS
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o

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708

B.C. 7G=-93
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Trapezoidal Channel Analysis & Design
Open Channel -~ Uniform flow

Worksheet Name: DITCH D-14D

Comment: MIN AND MAX SLOPE
Solve For Depth
Given Input Data:

Bottom wWidth..
Left Side Slope..
Right Side Slope.
Manning's Nesesss
Channel Slope....
Discharge...

- »

Computed Results:

Depthecovveeeee.s
Velocity..
Flow Area.....
Flow Top Width...
Wetted Perimeter.
Critical Depth...
Critical Slope...
Froude Number....

0.00 ft
1.50:1 (H:V)
1.50:1 (H:V)
0.030

0.0500 ft/ft
0.54 cfs

0.34
3.03
0.18
1.03
1.24 ft
0.38 ft

ft
fps
sf
ft

|

0.0291 ft/ft . .- =T
1.29 (flow is Su éqp%%k%&ggmgﬂ
EG‘@LCTA 2%

AUG 19 199"

. e T

Hmﬂﬁmw”ﬂ

Use Min. Depth = 0.67 ft
Velocity < 5 fps

i, Gas AND BATNG

T K) !

Eopins

=> Min Freebod®d = 0

; E 733 ft
=> No rigﬂrap required :

oI

-
R1VES

1

Lrgﬁﬁun VB

e T e ARG Wﬁ
i

29104 |

. T TR AT
i, . TSR,

L

Open Channel Flow Module, Version 3.3 (¢) 1991

Haestad Methods, Inc.

* 37 Brookside Rd

* Waterbury, Ct 06708
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Trapezoidal Channel Analysis & Design

Open Channel - Uniform flow

. Worksheet Name: DITCH D-9D
- Comment: MAX SLOPE
Solve For Depth
Given Input Data:

Bottom Width.....
Left Side Slope..
Right Side Slope.
Manning’s n......
Channel Slope....
Discharge........

Computed Results:

Depth.......cue..
Velocity.........
Flow Area........
Flow Top Width...
Wetted Perimeter.
Critical Depth...
Critical Slope...

. Froude Number....

Open Channel Flow Module, Version 3.3 (c)

0.00

1.00:
1.00:
0.030

ft
1 (H:V)
1 (H:V)

0.1000 ft/ft

1.25

0.50
4.95
0.25
1.01
1.42
0.63

cfs

ft
fps
sf
ft
ft
ft

0.0307 ft/ft
1.74 (flow is Supercritical)

SUPERSEDED i

‘é« M‘”f-"*’%:,f’TW B
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Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: DITCH D-9D
Comment: MIN SLOPE
Solve For Depth

Given Input Data:

Bottom Width..... 0.00 ft

Left Side Slope.. 1.00:1 (H:V)
Right Sside Slope. 1.00:1 (H:V)
Manning’s n...... 0.030
Channel Slope.... 0.0400 ft/ft
Discharge........ 1.25 cfs

Computed Results:

Depth..eevennnnn. 0.60 ft
Velocity......... 3.51 fps
Flow Area........ 0.36 sf
Flow Top Width... - 1.19 ft
Wetted Perimeter. 1.69 ft
Critical Depth... 0.63 ft
Critical Slope... 0.0307 ft/ft
. Froude Number.... 1.13 (flow is Supercritical)

Use Minimum Depth = 1 ft =3>  Min Freebqard

Velocity < 5 fps =2>  No rip-rap j 3 TE ]‘[\)\)T@ “)@
EFFECTIVE:
AUG 19199

ran Diviseon (L, Gas AND MINING

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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DITCH CHARACTERISTICS (cont)

PITCH CHANNEL CONTRIRUTING PEAK ' MANNING'S
SLOFE % WATERSHED 0(ets) BANK AND BOTTOM DESC. pla)
o -
D-1U 2 Min, 8 Max AU-3, AU=-5 2.51 Dgy=2", D, =4" 0.03
D-2U 7 Min, 10 Max AU-6, AU-11 0.48 Rocky Soil 0.03
D-30 4 Min, 18 Max AU-8 0.72 Rocky Soil 0.03
D-4U 1 Min, 10 Av, AU-10 4,05 Rocky Soil 0.03
18 Max
D=-5U 4 Min, 13 Max AU=15 0.13 Rocky Soil 0.03
D=-6U 3 Min, 6 Max AU-14 0.35 Rocky Soil 0.03
D=7U 1 Min, 16 Max AU-12 0.34 Rocky Soil 0.03
D-8U 2 Min, 6 Av AU~1 5.04 Soil 0.033
31 Max Den=6"
D-9U 1 Min, 6 Max AU-16 4.92 D=4 " 0.03
D-10U 3 Min, 10 Max AU=17 3.29 Dgy=4" 0.03
D~11U 3 Min, 8 Max misc. road 1.0 Soil 0.03
drainage
D=-12U 3 Min AU-18 4.0 0.03 ‘
9 Max - ] ;
| - ® | OELITRLD) §
D-13U 2 Min, 6 Av, 23 misc. road 1.0 i S et
Max drainage i E: E
D-14U 6 Min, 66 Max Outlet of Sed 8.6 | DE =4" 0.o3 §
Pond A ! ,
pppa A L LR R |
AD“'7’ AD”Q' A-D— :" t.,. = 1
9, AD-10, AD- /
11'AD-12' AD-14 ”i vy "
;J‘ LN T 1) il ?\J!\,B A D WIINI‘NC“
D-15U 11 av AU=-3 0.33 | s0il 0.03
D~-16U 12 AV AU-2C 0.25 gsoil 0.03
D-17U 10 AV AU-1B 0.43 soil 0.03
D-18U 13 AV AU-1A, AU~-1C 0.65 soil 0.03
D=19U 12 AV AU-1A, AU~1C 0.20 soil 0.03
partial
D-20U 11 AV AU~1A, AU-1C 0.17 soil - 0.03
partial
D~21U 10 av AU-1A 0.14 soil 0.03
D-22U 4 AV AU-1 0.72 soil 0.03
k]
D-23U 6 AV AU-2B 0.55 soil 0.03
e e —

(a) BASED ON TABLES FROM BARFIELD ET AL(1981) AND THE EQUATION q = .0395(1)50)"/6,(0

in ft)
(b) PEAK Q FOR MISC ROAD DRAINAGE ASSUMED TO BE 1.0 cfs BABED. ON simm D1STURBED
AREAS e ok KVF

—ﬂl’-zf!!f'}

(¢) SEE TABLE 7.2-10 FOR SUMMARY OF DIVERSION DITCH CALCUL

i
{
Jureg it

B.C. 7G-47 T 5/16/94




DITCH CHARACTERISTICS

DITCH CHANNEL T CONTRIBUTING PEAK MANNING'S
SLOPE & WATERSHED Qcts) BANK AND BOTTOM DESC. nla
L - -
D-1D 2 Min, 11 Max AD-3A 0.23 Rocky Soil 0.03
D=-2D 6 Min, 20 Max AD~3A, AD-5 0.53 Rocky Soil, 0.03
Bedrock
pP-3D 2 Min, 6 Av AD-3A, AD-5, 2.36 Soil, grouted 0.03
14 Max AD-7 half round
culvert
D-4D 2 Min, 7 Av AD-14 0.05 Soil 0.03
17 Max
D-5D 4 Min, 10 Max AD-9 0.23 Soil 0.03
D=-6D 2 Min, 4 Max AD-3Aa, AD-5, 3.61 Rocky Soil 0.03
AD-7,AD-9,AD~10
AD-12, AD-14
D-7D 2 Min, 6 Av AD-1A, AD~1B, 4.46 Soil, D50=3" 0.03,
55 Max AD-2A, AD-2B, 0.033
AD-2C, AD-3B'
AD~4 ,AD-6,AD-8
D-8D 2 Min, 7 Max AD-13 1.23 Soil 0.03
D-8D 3 Av. AD~13 1.23 Sﬂii OﬂPB
Water Bar ECEN
D-9D 4 Min, 10 Max AD-15 1.25 Solil 0.03
-0 G0
D-10D 7 Min, 50 Max AD-6, AD-3B, 0.93 Dggt4" 00T -o0d55°
AD~2C ’
D-11D 41 Min, Near TIPPLE WASH 0.25 | Grouted fip-rap P -Muw
Vertical Max HOSE :ﬁ?& 'N‘%‘
D-12D 81 Av. TIPPLE WASH 0.25 Grouted 0.03
HOSE
D=-13D 0.5 Av. AD~6 Partial 0.23 So0il 0.03
Water Bar
D—-14D 0.05 Av. AU-4A 0.54 Soil 0.03

/" \{

JPERSEDED.

]
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_ Circular Channel Analysis & Design
‘" Solved with Manning's Equation

Open Channel - Uniform flow

Worksheet Name: CULVERT ADEQUACY
Comment: CULVERT C-11D
Solve For Actual Depth

Given Input Data:

Diameter..... NP 1.00 £t
Slope........ seens 0.0100 ft/ft
Manning's n....... 0.015
Discharge......... 0.54 cfs
Computed Results:
Depth......... N 0.28 ft
Veloecity.oeveuo.n. 2.95 fps
Flow Area....... o 0.18 sf
Critical Depth.... 0.31 ft
Critical Slope.... 0.0075 ft/ft
Percent Full...... 28.30 %
Full Capacity..... 3.09 cfs
OMAX @.94D........ 3.32 cfs
. Froude Number..... 1.16 (flow is Supercritical)
: g i
o SR, ) R R i
SEDED
Open Channel Flow Module, Version 3.3 (c) 1991 . AUG 191936
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ft 06708
:‘4 LRV

i
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Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel ~ Uniform flow

Worksheet Name: CULVERT ADEQUACY

Comment: CULVERT C-16U
Solve For Actual Depth

leen Input Data:
Diameter........e.
Slope..eeitscsecnn
Manning's Neeeeess
Discharge......s..

Computed Results:
Depthecevevecccnns
Velocity..ooeveoes
Flow Area@...ccooee
Critical Depth....
Critical Slope....
Percent Full......
Full Capacity.....
OMAX @.94D..vev v
Froude Number.....

Minimum required riprap conditions = 30" m.d. riprap at outlet

1.50 ft
1.0000 ft/it
0.024

1.50 cfs

0.17 £t

13.86 fps

0.11 sf

0.46 ft

0.0167 ft/ft

11.18 %
56.90 cfs

61.21 cfs

7.22 (flow is Supercrltlcal)
oS J..L
UU\IL VE-

r-qm- ey I L7 TR

_\«\.J

o TR

NOTE: At slope = 0.05 ft/ft, Flow depth = 0.35 ft.

Open Channel Flow Module, Version 3.3 (c¢) 1991 | JGJGgJ%QS

Eprnurm\ B AL

Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct

7G-38D

j SR,

i Wrar Devigiow T, GAS AND MINING
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Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel - Uniform flow

Worksheet Name: CULVERT ADEQUACY
Comment: CULVERT C-17U
Solve For Actual Depth

Given Input Data:

Diameter.......... 1.25 ft
SlOPE€.cercarnans .. 1.0000 ft/ft
Manning's n..... .o 0.024
Discharge....... .o 1.37 cfs
Computed Results:
Depth...... N 0.17 £t
Velocity...... RPN 13.81 fps
Flow Area...... voe 0.10 sf
Critical Depth.... 0.46 ft
Critical Slope.... 0.0180 ft/ft
Percent Full..... . 13.51 %
Full Capacity..... 34.99 cfs - PR
QMAX €.94D...... .o 37.64 cfs SRl
Froude Number..... 7.15 (flow is Qﬁﬁe{pmmnl ML_
e
Jip e e 1,4 %

Minimum required riprap conditions = 30" m.d. riprap at outlet

NOTE: At slope = 0.05 ft/ft, Flow depth = 0:35°F

SUPERSEDED

TIVE:
f
L

L TRV TR

UG 18199

Open Channel Flow Module, Version 3.3 (¢) 1991 Uran Duvimen O, Gas AND MINING
Haestad Methods, Inc. * 37 Brookside Rd * Watgﬁggrthg§306708
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Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel - Uniform flow

Worksheet Name: CULVERT ADEQUACY
Comment: CULVERT C-18U
Solve For Actual Depth

Given Input Data:

Diameter.....esess 1.00 ft
SlopE.ceseresnnans 0.2400 ft/ft
Manning's N..e.oo. 0.024
Discharge......... 0.20 cfs
Computed Results:
Depth.vevveveecene 0.10 ft
Velocity.vveroossne 4.85 fps
Flow Area......... 0.04 sf
Critical Depth.... 0.18 ft :
Critical Slope.... 0.0199 ft/ft
Percent Full...... 10.06 %
Full Capacity..... 9.45 cfs
OMAX €.94D....0s0 10.17 cfs .
Froude Number..... 3.26 (flow is Supercritical)y,: |

B T
o Sl e .
' poECsiVES

- R W 2

i
Rt |

.
K, A
e

Minimum required riprap conditions = 3" m.d. riprap at outlet

AUG 191998

i

TIrak Divvirsson
Open Channel Flow Module, Version 3.3 (c) 1991 ‘
Haestad Methods, Inc. * 37 Brookside Rd * Wat&FBULY Ct06F08wmmmm.i

B LS S —
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Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel - Uniform flow

Worksheet Name: CULVERT ADEQUACY

Comment: CULVERT C-19U
Solve For Actual Depth

Given Input Data:

Diameter.......... 1.00 ft

Slope.ieseveevenes 0.2400 ft/ft

Manning's n....... 0.024

Discharge......... 0.17 cfs

Computed Results:

Depth....vvveveesn 0.09 ft

VeloCityeveeoresas 4.62 fps

Flow Area...veesos 0.04 sf

Critical Depth.... 0.17 ft

Critical Slope.... 0.0202 ft/ft

Percent Full...... 9.31 &

Full Capacity..... 9.45 cfs

" QMAX @.94D..... ‘e 10.17 cfs

Froude Number..... 3.23 (flow is Supemqriglbél4

Q\ \! gbn v.b

BTy
IR

Minimum required riprap conditions = 3" m.d., riprap at outlet

e CL L PR

Uraws Dwvisiow ¢ ML, Gas AND MINING

b
Lus:'_-:;'.\. R I,

Open Channel Flow Module, Version 3.3 (c¢) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel - Uniform flow

Worksheet Name: CULVERT ADEQUACY
Comment: CULVERT C=-20U
Solve For Actual Depth

Given Input Data:

Diameter.......... 1.00 ft
SlOPE.srsicansenas 0.2400 ft/ft
Manning's n....... 0.024
Discharge..... ceoe 0.14 cfs
Computed Results:

' Depth.veeeeeeesns 0.08 ft
Velocity.eoeovesen 4.35 fps
Flow Ared.seeseees 0.03 sf
Critical Depth.... 0.15 ft
Critical Slope.... 0.0206 ft/ft
Percent Full...... 8.50 %
Full Capacity..... 9.45 cfs
OMAX @.94D...cc.u. 10.17 cfs
Froude Number..... 3.19 (flow is Supercritical)

Minimum required riprap conditions = 3" m.d. riprap at outlet

Open Channel Flow Module, Version 3.
Haestad Methods, Inc. * 37 Brookside

TJran Dyvision O, Cias Ann MINING

B.C. 7G-38H  5/16/94



Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel - Uniform flow

Worksheet Name: CULVERT ADEQUACY
Comment: CULVERT C-15U
Solve For Actual Depth

Given Input Data:

Diameter.......... 1.00 £t
Slope..veesss e e 0.2000 ft/ft
Manning's Deeeeooes 0.024
Discharge....ceee. 0.25 cfs
Computed Results:
Depth..veveveeeven 0.12 ft
VeloCitYeesvooeose 4.86 fps
FlOW Are@..ooovese 0.05 sf
Critical Depth.... 0.21 ft
Critical Slope.... 0.0196 ft/ft
Percent Full...... 11.69 %
Full Capacity..... 8.63 cfs
OMAX @.94D...0cc0 9.28 cfs
Froude Number..... 3.03 (flow is Supercrltlmalp ﬁ'
-ﬂ el il
. Bab b CVVB s
‘QL o '334 !

Minimum Required riprap conditions = 3" m.d. riprap at outlet

SUP

PERSED
F F‘&*Ff TEVE:

ED

i

AUG 19 19¢r

Open Channel Flow Module, Version 3.3 () 1991

Haestad Methods, Inc. * 37 Brookside Rd *Vwaterbury, (QtAQ67Q8

4

B.C. 7G-38C
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Circular Channel Analysis & Design
Solved with Manning’s Equation

Open Channel - Uniform flow

Worksheet Name: CULVERT ADEQUACY
Comment: CULVERT C-8U
Solve For Actual Depth

Given Input Data:

Diameter.......... 1.50 ft

Slope....cevveeen 0.1300 ft/ft

Manning’s N.oveeeoe 0.015

Discharge......... 0.35 cfs

5 O%

Computed Results: o QJPY¢P

Depth........ e 0 gxﬁﬁﬂnj

VeloCityiveeweoons 6.08 fp

Flow Area....ccs.. 0. 06 St

Critical Depth.... 0.22 ft

Critical Slope.... 0.0071 ft/ft

Percent Full...... 7.27 %

Full Capacity..... 32.82 cfs

OMAX @.94D........ 35.31 cfs

Froude Number..... 3.94 (flow is Supercritical)

SUPERSE

EFFECTYVM

ED

AUG 19 189

Tirap Division O, Gas AND MINING

Open Channel Flow Module, Version 3.2 (¢) 1990

Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708

8.¢.

11/91



Worksheet Name:

- Comment:

Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel - Uniform flow

CULVERT C-1U

Solve For Actual Depth

Given Input Data:

Computed

Open Channel Flow Module, Version 3.3 (c¢) 199ﬂ

Haestad Methods, Inc. * 37 Brookside Rd * Wate@bu&ywuatm06zaammmmemmmu

Diameter..........
Slope.iiiasecncnns
Manning's N..essen
Discharge.....ve..

Results:

Depth...iveeeeeens
Velocity.eeivennn
Flow Area.....ee..
Critical Depth....
Critical Slope....
Percent Full......
Full Capacity.....
OMAX @.94D........
Froude Number.....

CULVERT ADEQUACY

2.50 ft
0.7300 ft/ft
0.024

3.81 cfs

0.25 ft

15.33 fps

0.25 sf

0.64 ft

0.0142 ft/ft

9.81 %
189.83 cfs
204.20 cfs

6.61 (flow is Supercritical)

5y e

AKHL”;

han"'VE

—

Job

|

7G-27

22 168 ﬂ

| = u-'

AUG 191896

Urarn Nevinon O, Gas AND MINING
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CULVERT CHARACTERISTICS

I! Culvert Dia Type . Contributing Peak Slope Outlet
5 (in.) Watersheds Q(cfs) (fL/ft) Condition
Cc-1u 30 CMP AU-3, AU-4, 3.81 0.12 Bedrock
C=-2U 12 CMP AU-11 0.09 0.08 Soil
Cc=-3U 12 CMP AU-6, AU-7, 2.20 0.05 4" rip-rap
AU-11 ’
C=4U 12 CMP AU-8, AU-9 1.32 0.05 4" rip-rap
AU-15
C-6U 12 CMP AU-6, AU-7, 2.65 0.05 4" rip-rap
AU=-11, AU-13,
AU-14
C=70 12 CMP AU-12 0.34 0.05 6" rip-rap
c=-80 18 Flexible AU~2, AU-3 4.00 12" rip-rap
CMP, RCP AU-4, AU-5 0.13 .
C=9U 60 stl pipe Bear Creek(P 108.53 0.06 48" rip-rap
Cc-10U 60 RCP Bear Creek(P) 108.53 0.06 48" rip-rap
C-11U 18 CMP AU-16 4.92 0.10 6" rip-rap
C-12U0 24 CMP AU-17 3.29 0.04 6" rip-rap
C-13U 15 CMP misc. road 1.00; | 0.08;<|. 43" rip-rap
C-13aU drainage S PN el v
e e e T Y
c-14u 60 CMP Bear Creek 108.53 0. 06 44" rip-rap
c-15U 12 CMP AU-2C 0.25 ||.iibad 14 _?:Bedrock
Cc-16U 18 CMP AU~1B, AU-2 1.50 - Q== 136" m.d. Rock
flexible AU-2A, AU-2B 1.00_ |, in Channel
c-170 15 CMP AU=~1,. AU=-1A 1.37 0.05 Bedrock
flexible AU-1C 1.00
Cc-18U 12 CcMP AU-1A, AU-1C 0.20 0.24 3" rip-rap
partial
C=-19U 12 CMP AU-1A, AU-1C 0.17 0.24 3" rip-rap
partial
c-20U0 12 CMP AU-1A 0.14 0.24 3" rip-rap
c-21U 12 CMP AU-1 0.72 0.06 42" m.d. Rock
c-220 15 CMP AU=-2 0.30 0.05 96™ m.d. Rock
flexible B I« - i e 5. & LT 1
) ‘.&Q) 3@@
Cc-23U0 15 CMP AU-2A oy iLAny Rack
flexible G wiE-in Channel
Cc-24U0 15 CMP AU-2B 18" hn.d. Rock “
flexible : QQQ!"“ Channel

7G—-24A

F L
Utap INVISION O, Ceas

AND MINING
5/16/94




PEAK
HYDROGRAPH GENERATION PROGRAM

INPUT SUMMARY FOR W.S.: AU-4

Precip. Depth = 1.50 in
Duration = 6.00 hr

STORM: WATERSHED:
Distribution = SCS Type ‘B’ Curve Number = 76
Precip. Depth = 1.50 in Time of Conc. = 0.0930 hr
Duration = 6,00 hr Area = 7.52 ac
OUTPUT SUMMARY
Runoff depth = 0.1873 in
Initial Abstraction = 0.6316 in
Peak Flow = 0.97 cfs (0.1273 iph)
At T = 2.53 hrs
R
s ”‘;“ T
L““w*iwmww
| ARV
INPUT SUMMARY FOR W.S.: AU-4A
STORM: WATERSHED:
Distribution = SCS8 Type ‘B’ Curve Number = 83

Time of Conc. = 0, Qé&ﬂmh

OUTPUT SUMMARY

Runoff depth = 0.3788 in

Initial Abstraction = 0.4096 in

Peak Flow = 0.54 cfs
At T = 2.51 hrs

- —

Anp MINING

13-;6-631\ s‘tﬁrh”ll Gas

-—-—-—q-—-n—w-—-—_———m-——m——q——

7G~15A

10/22/93



PEAK
HYDROGRAPH GENERATION PROGRAM

INPUT SUMMARY FOR W.S.: AU-3

STORM: WATERSHED :
Distribution = SCS Type ‘B’ Curve Number = 76
Precip. Depth = 1.50 in Time of Conc. = 0.0350 hr
Duration = 6.00 hr Area = 2.17 ac
OUTPUT SUMMARY
Runoff depth = 0.1873 in
Initial Abstraction = 0.6316 in
Peak Flow = 0.33 cfs (0.1509 iph)
At T = 2.51 hrs
e e S e e S - - = ST o s e
EYU S P A Y
T i VES

INPUT SUMMARY FOR W.S.: AU-3A

STORM: WATERSHED:
Distribution = SCS Type ‘B’ Curve Number = 76
Precip. Depth = 1.50 in Time of Conc. = 0.0150 hr
Duration = 6.00 hr Area = 0,27 ac

OUTPUT SUMMARY

Runoff depth = 0.1873 in e
Initial Abstraction = 0.6316 in {
Peak Flow = 0.04 cfs (0.1605 iph) |
At T = 2.50 hrs : i

Theas Dvisiom Ohs, Gas AND MINING

AR L

B.C. 7G-15 10/22/93



PEAK
HYDROGRAPH GENERATION PROGRAM

INPUT SUMMARY FOR W.S.: AU-1B

STORM: WATERSHED:
Distribution = SCS Type ‘B’ Curve Number = 83
Precip. Depth = 1.50 in Time of Conc. = 0.0270 hr
Duration = 6.00 hr Area = 1.14 ac

OUTPUT SUMMARY

Runoff depth = 0.3788 in
Initial Abstraction = 0.4096 in

Peak Flow = 0.43 cfs _ (0.3741 iph)

per-2so0bwes oo __“i_‘LﬁggﬁLf;
(ORI Vb

W TTERTOT YT T 7 {2 P

JOLE 91T P

Pt .. AL R85 i .

INPUT SUMMARY FOR W.S.: AU-1C

STORM: ‘ WATERSHED.
Distribution = SC§ Type ‘B’ Curve Number = 83
Precip. Depth = 1.50 in Time of Conc. = 0.0350 hr
Duration = 6.00 hr Area = 1.37 ac . . ..
‘““‘““'“"““““T:?TTTI““”WT*

\\_4,/ K\_ JJ Ft

OUTPUT SUMMARY :--AQEQLgQggB

Runcoff depth = 0.3788 in L
Initial Abstraction = 0.4096 in \ B
Peak Flow = 0.51 cfs (0.3696 ‘iigghwwmw 1., Uias AND MINING
At T = 2.51 hrs -

]

i i Gl e

B.C. 7G-14A 10/22/93



PEAK
HYDROGRAPH GENERATION PROGRAM

INPUT SUMMARY FOR W.S.: AU-1D

STORM: WATERSHED:

Distribution = SCS Type ‘B’ Curve Number = 90
Precip. Depth = 1.50 in

Time of Conc. = 0.0170 hr
Duration = 6.00 hr Area = 0. 07 ac

OUTPUT SUMMARY

Runoff depth = 0.6835 in
Initial Abstraction = 0.2222 in
Peak Flow = 0.05 cfs

At T = 2.50 hrs

INPUT SUMMARY FOR W.S.: AU-2

STORM: WATERSHED‘

Distribution = SCS Type ‘B’ Curve Number = 76
Precip. Depth = 1.50 in

Time of Conc. = 0.0750 hr
Duration = 6.00 hr Area = 2.23 ac

OUTPUT SUMMARY

Runoff depth = 0.1873 in
Initial Abstraction = 0.6316 in

Peak Flow =0.30 cfs (0.1345 iphi ISR —
At T = 2.52 hrs :

———————————————— -;—-:&Hmpgy#ﬁaw.@&,im-ﬂﬂﬂ MINING

- e R TR TR
A I T T = o

b R LR S L e TR

7G-14B 10/22/93



'~ PEAK
HYDROGRAPH GENERATION PROGRAM

INPUT SUMMARY FOR W.S.: AU-1

STORM: WATERSHED'
Distribution = SCS Type ‘B’ Curve Number = 76
Prec;p Depth = 1.50 in Time of Conc. = 0.0840 hr
Duration = 6.00 hr Area = 5.49 ac
" OUTPUT SUMMARY
Runoff depth = 0.1873 in
Initial Abstraction = 0.6316 in
Peak Flow = 0.72 cfs (0.1305 iph)
At T = 2.53 hrs
S ReELeL
ULLLDVB‘ _
i
JUL 22 17
L— . NI
INPUT SUMMARY FOR W.S.: AU-1A
STORM: WATERSHED.
Distribution = SCS Type ‘B’ Curve Number = 76
Precip. Depth = 1.50 in . Time of Conc. = 0.0600 hr
Duration = 6.00 hr Area = 1.02 ac
OUTPUT SUMMARY N
Runoff depth = 0.1873 in S X ﬁf L)ka[j
Initial Abstraction = 0.6316 in o Ty
Peak Flow = 0.14 cfs (0.1398
At T = 2.51 hrs i .
S foBE- 181895

Twags Ciryezeem T2, Z3a8 AND MINING

B.C. 7G-14 Py vy



khkdhhkhkhkkhhhhhhhkdhhhhrkrhhhkhhhk

* EARTHFAX ENGINEERING, INC.
*

*
L3
* HYDROGRAPH GENERATION MODEL *
*  USING SCS CURVE NUMBER *
*
*

i * METHODOLOGY
******************************

IDENTIFICATION: AD~15

INPUT SUMMARY:
FhkddkhhhhhhhdhhhhhhhhdhhhhhhhhhhhhhhhkRrkhhh kb hkdkhhhhdddh itk

STORM: WATERSHED:
DIST. = SCS TYPE B AREA = 0.003 SQ. MI.
DEPTH = 1.50 IN. CN = 90.0
DURATION = 6.0 HR. TIME QF CONC. = 0.09 HR.

************************************************************
************************************************************

OUTPUT SUMMARY: ‘
************************************************************
TOTAL RUNOFF DEPTH = 0.6835 INCHES
INITIAL ABSTRACTION = 0.2222 INCHES
PEAK FLOW = 1.25 CFS ( 0.6458 IN/HR)
TIME TO PEAK = 2.50 HOURS

. RUNOFF VOLUME CHECK = 0(.6848 INCHES
.*********************************************************

SN by

S TET] W SR ;e
MOVEL viming £ Reg

APEroved, Division of (i

T
. ) v’ oy ___@ JH ‘\:3;' E}‘:wé‘j} -I g

. B.C. 7G¢-13a
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Summary of Peak Flows for
e - o)

P=1.5"

(SCS type B distribution)

Tr—
DN e _}D

FROTIVE:

AUG 19 18G:

: 0472, mrvsinn hL, Cias Anp MINING

0.10 Md*“"

Watershed Peak O (cfs)
AD-1A 0.48
AD-1B 0.29
AD-2A 0.15
AD-2B 0.41
AD-2C 0.10
AD-3A 0.23
AD-3B 0.12
AD-4 0.03
AD-5 0.30
AD-6 0.81
AD-7 1.83
AD-8 2.07
AD-9 10.23
AD-10 0.62
AD-11 0.65
AD-12 0.35
AD-13 1.23
AD-14 0.05
AU-1 0.72
~ AU-1A 0.14
AU-1B 0.43
AU-1C 0.51
AU-1D 0.05
AU-2 0.30
AU-2A 0.22
AU-2B 0.55
AU=-2C DB .
AU-2D 1.92
AU-3 033
AU-3A 10.04
AU-4 0.97
AU-4A :0.54
AU-5 2.51
AU-6 0.39
AU=7 1.72
AU-8
AU-9 0.
AU-10 il G
AU-11 0.09
AU-12 0.34
AU-13
AU-14 0.35
AU-15 0.13
AU-16 4.92
AU-17 3.29
AU-18 ~ 4.00
BEAR CREEK 108.53

7G-3

10/22/93
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Appendix 7-G

DIVERSION ADEQUACY CALCULATIONS
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culverts C-18U, C-19U and C-20U. Riprap will be placed at these
three outlets as shown in Table 7.2-11. The other culverts along
the road will not require any disturbance at the outlets, but will

use the premining conditions which exist.

The reclaimed channel designs for the Tank Seam Access Road
are described in Appendix 7-H, and reflect the premining channel
conditions. Premining channels consisted of eroded channels
passing over large boulders embedded into the soil and/or bedrock.
Reclamation activities for the channels will involve excavating the
channel back to the premining configuration. The majority of the
boulders in the premining channels will remain as markers which can
be excavated back to. Photographs 6f the premining channels are
contained in Appendix 7-H, and the profiles on Plate 7-8C reflect

the premining profiles and descriptions.

. A o UM T, T ST e e

Tirap Diyresop
[ Rl

¢ Qaaﬁhi

'»CI*H‘L,.“&?%WP?E MiNING

i ]

.
i P

S At
[LPRTS (i iVE
==

JuL 22 i

| =
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Due to the remote location of the Tank Seam Portal Pad with respect
to the sedimentation ponds, drainage from the portal area will be
controlled using silt fences as shown on Plate 7-1E (BTCA Area
“U*). The area, approx. 0.43 acres, will be used only for mine
access and portal structures, and will not be used for storage.
Ditch D-14D will convey the drainage from AU-4A, which includes the
portal pad, to culvert C-12D. Two silt fences will be located
prior to the inlet of C-12D. A third silt fence will be located at
the base of the disturbed borehole area on each side of culvert C-
12D above the outlet and will treat the area containing the

enclosed belt and borehole structure.

Runoff will be conveyed past the Tank Seam Access Road via
ditches and culverts (See Plates 7-1C and 7-1E). Runoff from the

disturbed slopes and cut faces along the access road, designated as

BTCA areas "H" through "T*, will be treated with-stit—fences giic

IR TR

R Al‘

bl |

erosion control matting as described in App%ndfﬁ*
;

i R a——

: N L AUG 191998
Culvert outlets will be located in places w&ere the outlet

“

conditions meet or exceed the minimum requirements, which are shown
Timan Deviziom O, (Gas AND MINING

in Appendix 7-G. Table 7.2-11 shows the acﬁgg&mgygiggwdﬁwwi_ﬂmwﬂ

which will exist for each culvert. These conditions reflect

existing conditions within the premining channels at the points

where the culvert outlets will be located, with-ﬁﬂe’%géﬁ?x h

JUL 22 1534 |

i

B.C. 7-104A e 16794




Table 7.2-11 CULVERT CHARACTERISTICS (con’t)

_ — e o
Culvert Dia Type Contributing Slope Outlet
(in.) Watersheds (ft/ft) Condition
e ————T1 e ——
¢-1D 15 CMP, AD-6, AD-3B 1.00 24" rip-rap
flexible
c-2D 15 CMP, RCP, AD-2B, AD-2C, 0.40 10" rip-rap
flexible AD-3B, AD-4,
AD-6
Cc-3D 20 stl pipe AD-3A 0.03 4" rip-rap
C-4D 21 CMP AD-3A, AD-5 0.18 9" rip-rap
AD-7 '
C~5D 18 CMP AD-9 0.08 soil
C-6D 12 CMP AD-10 0.48 9" rip-rap
C=7D 18 CMP Abandoned In Place
C=8D 18 CMP AD-3A, AD-5 0.05 3" rip-rap
AD-"7
C~9D i8 CMP See C-8D 0.05 3" rip-rap
c-10D 18 CMP TIPPLE WASH 0.03 3" rip-rap
: HOSE
c-11D 12 stl pipe AU-4A part 0.01 Soil
¢-12D 12 cMP AU-4A 0.05 Grouted
flexible 0.72
— -~ s T re— T —
;
d
;
{r:‘
]
B.C. 7-89Aa 5/16/94
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Table 7.2-11

Culvert Charateristics

_r o
Culvert Dia Type Contributing Slope Outlet
( in.) Watersheds (£t/£t) Condition
C-1U 30 CMP AU-3, AU-4, 0.12 Bedrock
flexible AU-4A, AU-5 0.73
C-2U 12 stl pipe AU-11 0.08 Soil
C~3U 12 CMP AU-6, AU=-7, 0.05 4" rip-rap
AU-11
“ C~4U 12 CMP AU-8, AU-9 0.05 4" rip-rap
C-5U 12 cMP AU-8, AU-9, 0.05 4" rip-rap
AU-15
I C-6U 12 CMP AU-6, AU-7, 0.05 4" rip-rap
14
C¢=70 12 CMP AU-12 0.05 6" rip-rap
c-8U 18 Flexible AU-2, AU-3 12" rip-rap
CMP, RCP AU-4, AU-5 0.13
C—-9U 60 stl pipe Bear Creek 0.06 48" rip-rap
C-~10U 60 RCP Bear Creek‘®) 0.06 48" rip-rap
c-11U 18 cMP AU-16 0.10 6" rip-rap
C-120 24 CMP AU-17 0.04 6" rip-rap
c-13U0 15 CMP misc. road 0.06 3" rip~rap
C=13aUu drainage
C-14U 60 CMP Bear Creek 0.06 48" rip-rap
C=15U 12 CMP AU-2C 0.20 Bedrock
|| Cc-16U 18 CMP AU-1B, AU-2 008 | 'vvaggqgwﬁgu
flexible AU-2A, AU-2B 2.00, 1+ |1 1 un rohapnE]
c-17U 15 cMP AU-1, AU-1A 0.05 HFPECTE Erock
flexible AU-1C 1.00¢
c-18U 12 CMP AU-1A, AU-1C 0.24: AUG 1% 129p-xrap
partial !
o
C-19U 12 cMP AU-1A, AU-1C 0.24 3" rip-rap
partial T e N A r WA
): LA N R e A RN S o e TR S R A E PR L LA
C-20U 12 CMP AU-1A :
| c-21u 12 cMP AU-1 .
R AN 2 Kk - .
C-22U 15 CMP AU-2 g 0.95. 4\~ m.d. Boulder
flexible . in 10 annel
C-230 15 CMP AU-2A \ 0.05 |, yast II!Ed. Rocks
flexible * 1.00° 7 in Channel
: roer—
Cc-24U 15 CMP AU-2B 0,05 .18" m.d. Rocks
flexible ~1.00~ "I "7 in Channel
— ..o — — e
B.C. 7-89 5/16/94
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Table 7.2-10 Summary of Diversion Ditch Calculations (cont)

DITCH BOTTOM Top DEPTH | TYP SIDE AV. CONTRIBUTING REQ'D AV.
WIDTH WIDTH (FT) SLOPE MEASURED WATERSHED RIP-RAP SIZE
(FT) (FT) H:V SLOPE % (IN.)
— o —
D-1U 2 3.33 0.67 1:1 2 Min AU-3, AU-5 Soil
8 Max
D-2U 0 1.33 0.67 1:1 7 Min AU~6, AU-11 Soil
10 Max
D-3U 1 2 0.5 1:1 4 Min AU-8 Soil
, 18 Max
D-4U kY 4 1 1.5:1 1 Min AU-10 Soil
I 10 Av. Soil
18 Max D, 6"
D~5U o) 1 0.5 1:1 4 Min AU-15 Soil
13 Max
D-6U 0 1.33 0.67 1:1 3 Min QU Jﬁv_ww Soil
é..h
& Max, L g
) "f.a
D-7U 0 1.33 | 0.67 1:1 1 Min Jﬁ;ﬂ *ﬁﬁffgﬂi Soil
16 Ma &
‘ A A
D-8U 2 4 0.67 | 1:1 6 Av.\ L e fagay Soil
e
= )
D--9U 3 5 1 1:1 1 Min | aU-16 Soil
Il 6 Max. . . Den 4"
D-10U 3 4 0.5 1:1 3 Min AU-17 Soil
10 Max
D-11U 0 2 1 1:1 3 Min misc. road Soil
8 Max drainage
D-12U 0 3 1 1.5:1 3 Min AU-18 Soil
9 Max Dgn 4"
D-13U 0 2 1 1:1 2 Min misc. road Soil
23 Max drainage
D-14U 4 5.5 0.5 1.5:1 6 Min Sed Pond A Outlet Dgy 4"
66 Max . Depy 10"
D-15U 0 3 1 1.5:1 13 Av ﬁﬁhu - Soit
—TT T
D-16U 0 3 1 1.5:1 | 12 av Cat-2E N
D-17U 0 3 1 1,5:1 10 av ‘ AU-1B...
D-18U 0 3 1 1.5:1 13 Av AU-1A, AUF1C. . | ...S0f1
[RATEX R L BRI
D=-19U 0 3 . 1,.5:1 12 Av AUa-lA, AUmlc part Soil
D-20U 0 3 - 1.5:1 1l Av AU*lA, AU*lC part Soil
i p-21v 0 3 1.5:1 | 10 av FTAGLIR TN T e AggMiNing
“ D-22U 0 3 1 1.5:1 4 av et o T Serit
“ D-230 0 3 1 1.5:1 6 Av AU-2B Soil "
e — e o
Notes: 1, Dimensions given indicate minimum requirements. Actual

o
.

dimensions may vary.

maintained.
The use of riprap to line drainage ditches is required when

flow velocities exceed approximately 5 feet per second.

rap may be installed where not required.

7=-87A

Minimum required cross section will be

Rip-

10/22/93




Table 7.2-10 Summary of Diversion Ditch Calculations

L
DITCH BOTTOM ToP DEPTH | TYP SIOE | MEASURED CONTRIBUTING REQ‘D AV.
WIDTH WIDTH (FD) SLOPE SLOPE % WATERSHED RIP-RAP SIZE
(FT) (FT) H:V (IN.)
D-1D 0 1.33 | 0.67 1:1 2 Min AD-3A Soil
11 Max
p-2D 0 1.33 0.67 1:1 6 Min AD-3A, AD-5 Bedrock
20 Max
D-3D 0 2 1 1:1 2 Min AD-3A, AD-5 Soil
6 Av. AD-7 Soil
18 Max Grouted
D-~4D 0 2 1 1:1 2 Min AD-14 Soil
6 Av. Soil
17 Max Dy 6"
D~5D 0 1.33 | 0.67 1:1 4 Min AD-9 Soil
10 Max
D-6D 0 3 1.5 1:1 2 Min AD-3A,AD~5,AD~7, Soil
4 Max AD-9, AD-10,
AD-12, AD-14
D-7D 2 3.5 0.75 | 1.5:1 2 Min AD-1A,AD-1B,AD- Soil
6 Av. 2A,AD-2B,AD-2C, Soil
55 Max AD-3B,AD-4,AD-6, Dy, 6"
AD-8
D-8D 0 2 1 1:1 2 Min AD~13 Soil
7 Max
D-8D 0 2.67 | 0.67 2:1 3 Av. AD-13 Soil
Water Bar
D~9D 0 2 1 1:1 4 Min AD-15 Soil
10 Max
D-10D 1 3.33 | 0.67 | 1.5:1 7 Min AD-6,AD-3B, (part) Depd?vip
50 Max AD-2B, AD-2¢
D-11D 0 1 0.5 1:1 41 Min TIPPLE WASH HQSE Grouted
Near Vert Rip-rap {7
D-12D 0 1 0.5 1:1 81 Av. TIPPLE WASH HOSE
D-13D 0 6 0.5 10:1 0.5 Av. AD:6 P :t@ag g
Water Bar 231 ‘3 \\,; \\ J il S
U‘ Y.‘x-.?“‘é'\ P CHA R
D-14D 0 1.33 | 0.67 | 1.5:1 | 0.05 Av ! AU~4A 58T
. 1005
Notes: 1. Dimensions given indicate mlnlmum fe@dﬁ éﬁ%ﬁt@.
Actual dimensions may vary. Mlnmmum r?qulred Cross

section will be maintained.

2. The use of riprap to line dral angﬁmﬂAﬁﬂWmmG
required when flow velo@@%&es'extégagipﬁfox;matély

5 feet per second. Rlpkrap“may‘be .n&t&L&e@w
not required. :

4 i

] Aruyr'l\

: | ()
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Table 7.2-9

Summary of Storm Runoff Calculations for
10 Year 6 Hour Storm (cont)

, WATERSHED CURVE TIME OF DRAINAGE PEAK
NUMBER CONCENTRATION (Hr) AREA DISCHARGE
. (N (At:re::)“== (CFS)
AD-1A 76 0.09 3.70 0.48 h
AD-1B 76 0.037 2,12 0.29
Ab-~2a 76 0.04 0.97 0.15
AD-2b 83 0.025 1.08 0.41
AD-2¢ 83 0.012 0.25 0.10
AD-3a 76 0.034 1.49 0.23 |
AD-3b 76 0.034 0.78 0.12 "
AD-4 83 0.011 0.08 0.03 "
! AD-5 76 0.056 2.13 0.30
] AD-6 90 0.220 1.39 0.81
AD-7 90 0.145 2.95 1.83
AD-8 upper 90 0.021 0.70
AD-8 lower 90 0.247 2.79 2.07
AD-9 90 0.069 0.35 0.23
AD-10 upper 90 0.026 0.30
AD-10 lower 90 0.078 0.65 0.62
AD-11 95 0.011 0.69 0.65
AD-12 upper 90 0.020 0.22
AD-12 lower 90 0.076 0.34
AD-13 91 0.106 1.78 i M _
AD-14 90 0.009 0.08 501008 R
AD-15 90 0.09 2.1 .

i
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Table 7.2~9

Summary of Storm Runoff Calculations for
10 Year 6 Hour Storm

APPROVED Mining & Reclamation Plan

o R i R

LN T T T

WATERSHED CURVE TIME OF DRAINAGE PEAK
NUMBER CONCENTRA- AREA DISCHARGE
CN TION (Hr) (Acres) (CFS)
AU~1 76 0.167 34.92 3.68
AU~2 76 0.011 0.22 0.03
AU-3 76 0.053 1.43 0.21
AU-4 76 0.085 8.86 1.16
AU-5 76 0.104 20.14 2.51
AU-6 76 0.058 2.73 0.39
AU-7 76 0.094 13.46 1.72
AU-8 76 0.050 4.95 0.72
AU-9 76 0.100 4.77 0.60
AU-10 76 0.137 35.52 4,05
AU-11 76 0.045 0.62 0.09
AU-12 76 0.050 2.33 0.34
AU-13 76 0.022 0.66 0.10
AU-14 76 0.050 2.43 0.35
AU-15 76 0.058 0.91 0.13
AU-16 76 0.152 44.93 4.92
AU-17 76 0.152 30.10
AU~18 76 0.152 36.55
BEAR CREEK 76 0.60 1,728 .
b b Ve LA
y
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s Sediment Ponds "A" and "B

Sediment pond sections show adequate volume of material available for
recovery. See Section A-A for sediment pond "B" and Section B-B for sediment
pond "A".

Upper Storage P

Sections €-C, D-D, and J-J (upper storage pad area) indicate enough
material to recover approx. twenty ft. of highwall. The cut and fill areas of
sections C-C and D-D are basically balanced. As seen in section J-J some
additional material will need to be hauled from below for complete highwall
recovery.

Additional material required from below:
(388 sq ft ~ 250 sq ft) x (320 ft) = 44,160 cu ft = 1636 cu yd

Construction of the Tank Seam Access Road will result in placement of
additional material on the storage pad (section 0+00, 1400, 2+00 and 3+00,
Appendix 3-H). This material will be used for reclamation of the Tank Seam
Access Road, and will not influence the upper storage pad reclamation.

Portal Pad Area and Road

Sections E-E and F-F (portal pad area & road) show enough material for
approx. twenty five ft. of recovery. Section F-F is basically balanced. As seen
in section E-E some additional material will need to be hauled from below for
complete highwall recovery.

Additional material required from below:
. (350 sq ft — 250 sq ft) x (340 ft) = 34,000 cu ft = 1260 cu yd

Portal Access and Tipple Access Roads

Sections G-G and H-H (typical road profiles). show enough material to
recover approximately ten ft. of highwall. Section G-G is basically balanced.
In the area of section H-H the highwall varies from O to 35 ft with an average
of 16 ft. as shown on page 3L-23. Section H-H shows typical reqoveﬁy'ﬁffé"ls ft
(average) highwall. oy R W .

Hoa Nl ek e

Additional material required from below:
(165 sq ft - 140 sq ft) x (1500 ft) = 37,500 cu f

Total volume required from below:
1636 + 1260 + 1389 = 4285 cu yd N NG, !
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available from below equal to 4,120 cu yd (see table 3L-2 page 3L-334§ ich i
approx. equal to that required above. The cut and fill 2&31&&@#& b Pagied
slightly to provide the required material for highwall recovery above.

Tank Seam Access Road and Portal Pad
. Cias AND MINING

Appendix 3-H presents cross sections 0+00 th¥éugh 30400 ~ for the
_construction of the Tank Seam Access Road and portal pad. ReglamatioRuwdrdsd-rs-
involve restoring the road and pad area approximately “to the premining cross
section (designated as "existing” in Appendix 3~-H). The total volume of fill
material to be replaced in the road and pad area si 20,551 cu yd. This volume
was determined using Quicksurf v. 4.0, a 3-D modeling software program. 13,288
. cu yd will be hauled from the f£ill area at section 8+00 and 9+00 and the upper

storage pad to reclaim the upper section of the road and the portal area.

B i

v
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meet the design specifications of the permanent ditches will be
maintained along the pilot road, with silt fences placed just above
the culvert inlets treating any runoff. Approximate\eilt fence
locations are shown on Plates 7-1C and 7-1E. Upon completion of
construction, final as-built contours will be submitted to the

Division. \

Final crowning of the road and installation of permanent
ditches will be completed following initial road and pad
contouring. The approximate proposed road and pad contours are

shown on Plates 2-4C and 2-4E,

A slope stability analysis of the cut slopes and fill areas,
as well as some discussion on the construction methodology, is on

page 3H-44 following the cross sections.

Upon completion of regrading activities, interim stabilization
of the cut slopes will be accomplished through hydroseeding as
described in Appendix 3-G. Cut slopes will be seeded using the

seed mix and mulch described in Tables 3G-1 and 3G-2. Downslopes

will be seeded by hand prior to the placementmof erosion—controi—

R

Dhdd |

geed mix will be used in order to establ;sh sﬁrubs as well as

| AUG 19199

e DRk OA8 AND MnNING

p o)
matting using the permanent Seed mix showd xﬂ‘&é

grasses to aid in interim stability.
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Tipple Access Road

This road is 600 ft long, and was constructed to provide access to
the Coal Preparation Facility. The road has an overall slope of

approx 12 pct, and does not exceed 25 pct at any point.

Shop Road

This road is 160 ft long, and provides access to the Shop Pad. The
road has an overall slope of approx 1 pct, and does not exceed 5

pct at any point.
Tank Seam Access Road

This road is approx 3,000 ft long, and provides access to the Bear
Canyon #2 Mine, located in the Tank Seam. The road has an overall
slope of‘apprbx 9 pct, and does not exceed 16 pct at any point.

Construction of this road is discussed in Appendix 3-H.

The Tank Seam Access Road will be maintained in accordance
with the requirements of this Appendix. During snow storms, snow
will be plowed to and stored agalnstMthﬁwgngwﬁAgpgmgimthe road

along the ditches, in order to prevent,sﬁﬁ_ &tibm;@@ﬁgﬂg) Quﬁqlgggs
along the road due to snow melt. J _BSFECTIVE: _ ErinLpVE:
! o
* {\ AUG 19 100d i 29 1A ]
ANCILLARY ROADS E"” . o

P

i

P Eivar Dhrigsion 07, \lAﬁ‘AND‘MIN[NG
The only Ancillary Road on the permlt area is a jeep trailithat was

N

constructed pre-law, probably as a cattle trail. This road is
shown on Plate 2-4C. The road is blocked off, is not within the
disturbed area, and is not used; therefore, no maintenance or

reclamation plan is proposed for this trail.

B.C. 3D=7 4/720/94



UNDER CONSTRUCTION

Photo #19 Tank Seam Fan

UNDER CONSTRUCTION

Photo #20 Tank Seam Boreho]

e

3A-18

. - 8
.‘::. [- - T'f"\ ey _?.1—_—\-\ (\(:Tv\ T!:_Z\ e x
CSUPERSEL |
i FFFRECTIVE: |

% | !

o Rl

| hug 19 19% K

| ,

- Upean Devason O, Gas Anp MuaNs
8 (= A i

JUL 22 134 §

T M i e

10/22/93



ettt e o A

Photo #9 Cross Conveyor
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EXISTING STRUCTURES

Table 3A-1 1lists each structure and construction dates.

Reclamation is expected in 2014.

Table 3A-1 Existing Structures

Construction Dates

Fuel Tanks 10/83 6/84 2
Truck Loading Facility 9/82 4/83 3
Shop ~ Bathhouse - Warehouse 10/83 9/84 4
Added Machine Shop t 11/89 12/89 5
0il Slack Loading Facility 4/83 7/83 3
Storage & Stacking Facility 6/80 4/84 3
Coal Processing Facility 4/80 12/85 6
Non~Coal Storage Yard 3/80 9/84 7
Transformer Sub-Station 4/80 6/80 8
Conveyor Structures 3/80 6/80 3
Cross Conveyor 7/89 9/89 9
Sales Receiving=-Scale Office 6/84 %8;3% 2%%322 %}) F1913A-1
Coal Storage Bin 4/87 10/87 11
Powder Magazine 9/82 containgrizedmwv 7
Lump Coal Facility 10/83 12/85 1o
Water Tanks & System i 8/82 11/82 ?
Mine Fan i 9/82 11/82 j
Lump Coal Storage Pad] 8/92 10/92 ? / AUG q 9590, ;
Equipment Wash Pad | 8/92 10/92ﬁ wwwwwwmm&QMMm f
Shower House 5/93 7/9§Lm;iffi BN Ny (%ZANDAhMNG g
Antifreeze Storage Tank 12/93 1/94 *qummW&magmmmwmmmmg
Tank Seam Fan 7/95 E ﬂ?J ““\@«hxw\f_ﬁ}ﬁ]QLh
Tank Seam Borehole Structure 7/95 $/95 BFFECTIVE: 20
RECEVED - = i : ’ »J
O\é DEC 18 1985
S ¢ IR o
= U B ey es




The location of each of the listed structures is shown on
Plates 2-4, Surface Facilities. Co-Op has sought interim approval
for each structure in the course of construction, the hydrologic
safequards have been implemented, topsoil removed and stored,
interim revegetation completed where earthwork is at final grade,

and health and safety standards implemented as per MSHA standards.

All of the structures are to be reclaimed durihg reclamation
(year 2012) and are detailed in Section 3.6.6 and 3.6.7. 1In order
to consolidate all previous plan submittals, current photographs
were taken 5/90 and are attached herein. A brief description of

each facility follows under "Facility Description".
FACILITY DESCRIPTIONS

1. Sales - Receiving - Scales Office. Containing parts

warehouse, parts receiving, scale offlce,mmlne offlces, and

T

security gquard quarters. See Figure 3A-l: 9ndehQEQ\\ﬂ} L)ﬁ;j:)

FFM« C“*“WE

4

2. Fuel Tanks. There are three - 10,000 gal fuel/ﬁppqqgﬁﬂ?a ks
installed at the downslope of the shop grea LThesemmangs

contained within a natural berm of the sﬁopéwwmﬁhth@w93$¥m

access by way of the disturbed drainage-diQGﬁmfgga?ﬁﬁ“ﬂTfﬁtt&ymmm

j¢9§m&m_~ar4y
Helio s (Ve
spillage which could foreseeably occur. [~Phre-ares Will be

to the sediment pond. The pond is designed tc

posted " No Smoking " and fire extinguishexs~§§eLiﬁ‘Biﬁc i, all

MSHA safety standards will be adhered to. See Photo #2.

B.C. 3A-3 10/22/93




Truck Loading Facility. The truck loadout is a conveyor

system designed to load tractor-trailer trucks from any of the
storage areas. It is electrically manipulated so as to
minimize spillage. As each unit is loaded, the area is
cleaned of spilled coal on a daily basis, and all runoff is

contained. See Photo #3.

Shop - Bathhouse - Warehouse. The shop building with attached

bathhouse is for servicing of both underground and surface
equipment. Major and minor repairs are implemented and it is
used to inventory parts to be utilized on a continual roll
over basis. The buildings are heated with a coal furnace and
are equipped with standard heavy equipment handling implements
such as wenches, welders, etc. See Photo #4. A new machine
shop (30 ft by 40 ft) was added in 1989 to better facilitate

mine related repairs. See Photo #5.

0il Slack Loading Facility. The oil slack loadout is designed
to handle oiled stoker coal, primarily for non-commercial

clients, it maintains a 20,000 ton storage bin with an

Erchaa gl v s T

electrical controlled auger to load small tqnpageséxvl

E- WY s j \SM/J.L&JJ) @
is fed via of a hopper and conveyor which is l@&@ﬁﬁ@hyyway (]

E

an end loader. See photo #3. 3 :
P | AUG 19 1998
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yard (Phase 1) is equipped with a syst&mﬂe{hﬂonveyamammhanein_ﬁ

coal can be segregation according to size aﬁh'k_ ofya{ngrt
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term nature where the piles are constantly being consumed and
replenished. The area also contains two 6,000 gal oil storage
tanks which are used to store oil for stoker coal. All
run-off is controlled, and passes through the primary sediment
pond. See Photo #3. A seasonal coal storage area (approx .5
acres) is located east of the Sales Office. See Photo #15.

Run-off flows to sediment pond "B".

Coal Processing Facility. This facility is primarily a coal
segregation site where the various sizes of coal can be
gseparated and then stacked in the designed locations. This

area is controlled run-off and is passed through the sediment

pond. See Photo #6.

Non-Coal Storage Yard. This area is utilized for all material

which is in storage on the property with projected use and or
salvage value. Historically, the site has been utilized for
this purpose and is designed with hydrologic safeguards to
protect for this purpose and is designed with hydrologic

safeguards to protect the watershed. See Photo #7.

Transformer Substation. This facility is the concern of the
mine’s power supplier, Utah Power & ng#t.{mHGWBVQmeCQ_QP

_:"_2.’ i

3L 3 ;')
does maintain the fence, and enforces heal&h\z éngirbpm&nﬂgidJ

safeguards. The structure is plctqged on thgl# A
Bl \,.M: ARG 9 1995

e o i

]
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10.

11.

12.

13,

14.

15.

B.C.

Conveyor Structures. These conveyors are the route by which
the coal exits the mine to the storage piles and loadouts.

Photo #3 pictures the conveyors and load out facilities from

‘below.

Cross Conveyor. In order to reduce problems encountered with
the use of the Coal Recovery bin (i.e. fires and coal fine
movement) a crbss-_-over belt from the Blind Canyon Seam
conveyor to the Hiawatha Seam conveyor was installed in 1989,

bypassing the bin. See Photo #9.
REMOVED'

Caretakers Residence. There is not a caretakers Residence in

the Permit area at the Present time.

Mm_ﬂin. Comsists of 20 ft X 20 ft surge bin to

receive coal from the underground conveyors prior to traveling

T AP e

to the crusher. See Photo #11.

BFFECTIVE.

Powder Magazipe. Consists of a storat;:je She;h/.\uﬁefg% %%m $7.
e

i

{
‘ 11ity. Consists of [Sﬂ@tﬂ@&{ Rdmy, &, A’Nlﬁﬁrmm

SUPERSEDED |

onveyor. See Photo #6. R R
R T [ INCORPORATED

EFFECTIVE:

RECEIVED - | -; m{)\\‘ DEC 18 1995 |
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le6.

17,

18.

19,

" 20.

21.

22.

23.

24.

Removed

Water Tanks. Surge tanks - part of bathhouse water supply
system. See Photo #13.

Mipe Fan. Mine Ventilation fan - MSHA approved has safety
guards in place. See Photo #14.

Lunp Coal Storage Pad. Consists of a concrete pad and misc.

concrete retaining walls. See Photo #15

Equipment Wash Pad. Consists of a concrete pad with a grease

and oil trap.

Shower Houge. Consists of a two story masonry block structure

that houses employee showers, training classrooms and offices.

See Photo #16. The waste disposal system ip discusgeddin

Appendix 3-J.

Antifreeze Storage Tapk. Consists of 2,000 gal s

i 0
AS & MINING PRICE UTAH

Antifreeze solution is used to spray truck Eeppgraﬁuuxlng
Lr

eezing in

periods of cold weather to prevent coal--from.,

transit. Tank is enclosed by a metal strUCtﬁre:tﬂ

Tank Seam Fan. Tank Seam Ventilation Fan - M$HA approvéﬁ has

safety guards in place. See photo #18' Hra D o
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Tank Seam Borehole Structure. Metal structuz&.fm,,em%&g,

borehole and conveyor - conveys coal from Tank Seam mine to: .|

the Blind Canyon Seam Mine. See photo #19. {mjﬂfﬁgifﬁl_w
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Using the bucket of the backhoe, the surface will then be
ripped and scarified, creating horizontal pockets approx. 8 to 12
inches deep to aid in water retention for revegetation. The bucket
will also spread the topsoil at the top of the cut in a manner to

blend the reclaimed slcpe with the natural slope above.

As backfilling progresses down the road, seed and mulch will
be placed on the completed slopes behind backfilling in accordance
with Section 3.6.5.1. following mulching, erosion control matting
gimilar to Excelsior S-2 or equivalent will be placed on the slopes

by hand, and stapled to the reclaimed surfaces.

Reclamation will progress in this manner to the bottom of the

Tank Seam Access Road.
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The
and

Revegetation

Drill Seeding (Section 9.5)

16 acres x $891.00/acre $14,256.00
. Hydroseeding (Section 9.5)

9.7 acres x §1,667.00/acre _ $16,169.90

Riparian Area Planting (Section 9.5)

1l acre x $2,210.00/acre $ 2,210.00

Install Matting (Section 9.5)

3.7 acres x $3,103.75/acre . 811,483.88

Cost Total  $44,119.78

Monitor Well Plugging
Approx. 4 in diam x 40 ft deep

1l yds cement @ $51.00/yd S 51.00
4 hrs labor @ $15 83/hr | S 63,32
Cost Total $ 114.32

Maintenance and/or Monitoring for Vegetation, Erosion, and
Subsidence
(Bond for 10-year bond liability period)
Vegetation - field survey, sampling, analysis and report
writing €@ $1,000.000/day + $80.00/day vehicle
expense (Mt. Nebo Scientific), 3 days/yr $3,240.00/yr
Erosion - 1 day to field suy %ﬂ-m e, VAL« 44 /YT

Subsidence , J I D, ‘
2 day field survey @ $ 4f)gi) lfik LfL)Llil)

1 day certified surveypr @ $258VHECTIVE:
Subtotal +$3,914.32/yr
Cost Total 10 r£g§$%?§@g“3 $39,143.20

Hydrology Monitoring, Quartperly

Labor - 4 days annually @ GMBEVday(wL(msAwnmhmm§

Laboratory work - per Commer ial Testing and Engineering
Huntington, Utah ($87.73/8ample ) {7 Bampr ey ——s

--$§614.11/quarter x 4 ~2.456.44/vx
' _ Subtotal $2,963.00/yr
éost Total . 10 yrs x $2,963.00_= $29,630.00
Supervision - 21.0 weeks € $707.20/week $14,851.20
Mobilization and Demobilization of A g)gg -
equipment € $500 each H§€€S Eﬂ%igﬁgé 'Eg%E%O
iste clude reclamatiok costg added betweeh 1985
the latestyinodificaion. 06“] DEC 18 1995
JAN - 9 |9% UraH DIVISIOIN O, Gas 1
3~105 Price Fierb Oppﬁ?}g 5 y 35
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SOIL PLACEMENT

Earth Equipment Time

Areas Moved Cu Yds Used. Cost /hr (hrs) Cost

Tank Seam Access Road Cut 20,551 BH~235 $§104.45 62.28 § 6556.15

& Portal Pad Fill 20,551
Hauled 13,288*

Upper Storage Pad Cut 6,447 BH-235 $104.45 24.49 § 2,951.%8
Fill 8,083 .

Portal Pad Area & Road Cut 6,648 BH=-235 $104.45 23.96 § 2,9R.
Fill 7,908

Portal Access Road Cut 7,778 BH-235 $104.45 27.78 § 2,906
Fill 9,167

Lower Road to Switchback Cut 4,028 BH-235 $104.45 12.21 $ L2B.3
Fill 4,028

Tipple Access Road Cut 1,167 BH-235 $104.45 3.54 § 3B
Fill 1,167

Coal Storage Pad Cut 19,453 BH-235 $104.45 58.95 § 6,157.33
Fill 19,453

’ Excess Cut 4,120

Scale House Cut 711 D9 Cat $118.97 1.38 § 1418
Fill 711 .

Sediment Pond "A" Cut 1,556 D9 Cat $118.97 3,02 § 32
Fill 1,556

Sediment Pond "B" Cut 1,167 D9 Cat $118.97 . 2.27 $ 2Z0.B
Fill 1,167 '

Sediment Pond "C" Cut 324 D9 Cat $118.97 0.63 & .95
Fill 324 e

CoS T YT BRI NTiR

Shower House cut 3,426 | M\Db\}fﬂczlétﬁw-}i\x@l D j,gg $ s

Fill 3,426 | EPFECTIVE:
Totals Cut 77,376 227.16 £3,99.4

Fill 77,541 AUG 19 1998 | (28.44 days)

*see Appendix 3-L and the following page. i

* ; :
Excess Cut will be hauled from the Coal Storage Pad Lo, the Upper Srorgge d, Pdrtal Pad Area
& Road, and Portal Access Road, as discussed in Aﬁpeﬁdfxpg &ZE"' n PEQF RS Fiito

AL ! I e AR

“\i! «:M kS
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Hauling ] _ \
Where possible 10 yd dump trucks will be loaded with the 980 loader,
otherwise they will be loaded with the BH-235.

Round trip time for 1 truck = (load time) + (dump time) + 2(haul time):
980 Loader load time = 2 cycles/(106 cycles/hr) = 1.13 min.
BH-235 load time = 5 cycles/(165 cycles/hr) = 1.82 min.
Average truck dump time = 4,75 min.

- Round trip time (with 980 Loader):

= 1,13 + 4.75 + 2(haul time)
Round trip time (with BH235):
= 1.82 + 4.75 + 2(haul time) = 6.57 min. + 2(haul time)

5.88 min. + 2(haul time)

Of the total soil to be moved (20,551 cu yd) 13,288 cu yd will need to
be hauled from one part of this area to another as needed.

Approx. 70% will be loaded with the 980 Loader and 30% with the BH-235.
Avg. Distance = 0.26 miles € Avg. speed of 7 MPH; haul time = 2.23 min.

Round trip time for 1 truck load (with 980 Loader):
= 5,88 + 2(2.23) = 10.34 min.

Round trip time for 1 truck load (with BH-235):

6.57 + 2(2.23) = 11.03 min.

Number of loads = 13,288 cu yd/10 cu yd truck = 1,329 loads

980 Loader time = (10.34 min.)(hr/60 min)(0.7x1,329 loads)/3 trucks = 53.44 hrs
= 6.68 days (concurrent with soil placement)

BH-235 time = (11.03 min)(hr/60 min)(0.3x1,329 loads)/3 trucks = 24,43 hrs

Excess Cut From Coal Storage Pad to Upper Areas:

3.05 days
980 Loader cost = (102.11/hr)(53.44 hrs) = 5,456.76
BH-235 cost = (104.45/hr)(24.43 hrs) = 2,551.71
Dump Truck cost = (43.30/hr)(53.44 hrs + 24.43 hrs)(3 trucks) = 10,115.31
DED

;':.1. ! ) .
Avg. Distance = 0.7 miles @ avg. speed of 7 MPH; haul time = 6.0p min.
Round trip time for 1 truck load (980 Loader): COAUG 1 8 1885
= 5.88 + 2(6.00) = 17.88 min. ,

2 e —

Number of loads = 4,120 cu yd/10 cu yd truck = 412 loads
Hauling time = (17.88 min.)(hr/60 min) (412 load8y/Itilicks '&s40R ¥atrs
= 5,12 days (concurrent with soil placement)

980 loader cost
Dump Truck cost

(102.11/hr)(40.93 hrs) = % 47179.36
(43.30/hr) (40.93 hrs)(3 trycks)=' ‘i fHu5.3, 1
o ke dCUVES 9,496,17

AT ST T P T

cone Banpray ygppess s

AT S Mt o 825

B.C. 3-101 3/01/94



1 Material to Fill P hol
10,560 cu yd will need to be hauled from the Blind Canyon Seam portal.

Round trip time:
Loader haul time = 0.3 miles @ 7 mph x 2 loads = 5,14 min. to haul
Loader cycle time = 2 cycles/(106 cycles/hr) = 1.13 min. to load
Truck haul time = 1.1 miles @ 7 mph = 9.43 min.
Total cycle time = 15.70 min.

Number of loads = 10,560 cu yd/10 cu yd truck = 1,056 loads

980 Loader time = (15.7 min)(hr/60 min) (1,056 loads)/3 trucks = 92.1 hrs.
= 11.5 days (concurrent with soil placement)

980 Loader cost (102.11/hr)(92.1 hrs) = 9,404.33

Dump Truck cost (43.30/hr)(92.1 hrs)(3 trucks) = 11,963.79
$21,368.12

Cost Total $21,368.12

Time Total 11.5 days

Ripping (Cat - D9)

Rip top 14 in of soil to prepare for revegetation.
Area to be ripped (See table 8.9-1) = 22.34 - 1.27 (ball park) = 21.07 acres
+ 2.7 (new road, etc. for tank seam) = 23.77 acres

Volume = (23.77 acres) (43,560 sq ft/acre)(14/12)(cu yd/27 cu ft) = 44,740 cu yd

Time = 44,740 cu yd/(1,610 cu yd/hr) = 27.8 hrs = 3.47 days
Cost = (27.8 hrs)($125.21/hr) = $3,480.84

Soil Placement Cost Subtotal = $ 23,929.41
Hauling Excess Cut Cost Subtotal = $ 27,619.95
Filling Borehole Cost Subtotal = ... $ 21,368.12

Ripping Cost Subtotal = g

AT

N T
o 3QU47
Time Total

B.C. 3-101Aa 6/24/94



Soil Placement and Ripping

Soil Placement Volume Summary:

Tank Seam Access Road & Portal Pad
See Appendix 3-L.

- Cut Subtotal
Fill Subtotal

Upper Storage Pad

See Appendix 3-L, Cross Sections c-C, D-D and J-J.

Section C~C Cut (250 sq ft)x(130 ft)=32,500 cu ft=
Fill (250 sg ft)x(130 ft)=32,500 cu ft=
Ccut (513 sg ft)x(120 ft)=61,560 cu ft=
Fill (513 sq ft)x(120 ft)=61,560 cu ft=
Cut (250 sq £t)x(320 £t)=80,000 cu ft=

Fill (388 sq ft)x(320 ft)=124,160 cu ft=

Section D=-D
Section J-J

Cut Subtotal
Fill subtotal

Portal Pad Area & Road

See Appendix 3-L, Cross Sections E~-E and F-F.
Section E-E Cut (250 sq ft)x(340 £t)=85,000 cu ft=
Fill (350 sq £t)x(340 £t)=119,000 cu ft=

Cut (450 sq ft)x(210 £ft)=94,500 cu ft=
FPill (450 sg ft)x(210 £ft)=94,500 cu ft=

Section F=-F

Cut Subtotal
Fill subtotal

Portal Accesgs Road R
...... \ Nx,“

See Appendix 3-L, Cross Ssmtabm_ﬂﬁﬁg)ﬂdm. QJE)
EFFECTIVE:

Cut (140 sgq ft)le 500 y =210, 000 cu” fit=
Fill(165 sq ft)x(l 500} ﬁﬂjﬁ41 éqgg gu |ft=

}
ac g‘

E Lw‘.‘. ; s.}q‘.k.'"ﬁmli
See Appendix 3-L, Cross Seqt@panv51¢kégy%§mmf

Section H~H

to

Cut (75 &g ft)x(1-450 - )=

i o
Fill(75 sq ft)x(1,450 ft)=1 873?E B ft- {

Section K-K

iR

Roa e P
See Appendix 3-L, Cross Section G-~G.

Section G-G Cut (63 sq ft)x(500 £t)=31,500 cu ft=

Fill(63 sq ft)x(500 £t)=31,500 cu ft=

3-98

i

20,551 cu yds
20,551 cu yds

[4

0 O -F‘I\JNNHH
Q MONNDKN

% 95

23 gagsg

778 cu
9,167 cu

~J
-

4,028 cu yds
4,028 cu yds

~

:
[

1,167 cu yds

3/01/94



Cost Subtotal $7,406.55
Time Subtotal 7.53 days

020-604-0500 (Steel Building, includes disposal)
Volume = (12 ft)(12 ft)(12 ft) = 1,728 cu ft

Cost = (0.923)(0.16/cu ft)(1,728 cu ft) = $255.19
Time = 1,728 cu £t/(14,800 cu ft/day) = 0.12 days

Cost Subtotal $255.19
Time Subtotal 0.12 days

Remove Structures Cost Total = | $63,815.97
Remove Structures Time Total = ' 38.3 days

T D T TN T
CSUPERSEDED
| BFFECTIVE:

L1 AUG 191935

g
\ Tlrap Typasom O, (Gas AND MINING ©
L. B s - )
INCORPORATED
RECENVED EFFECTIVE:
AN 9 199 \0\6\] DEC 18 1995
DIVISION OF OlL ‘ s Axty MINING
H ¢ Division O, GA
GAS & MINING PRICE UTA Utan 10N O, G2 A

. B.C. : 3-97 12/02/95



a. Seal Portals and Backfill

b. Removal of Structures

c. Soil Placement and Ripping

d. Channel Restoration

e. Revegetation

£. Monitor Well Plugging

45,500.00
63,815.97
76,398.32
51,045.00
44,119.78

114.32

“ W W W W W

g. Maintenance and Monitoring of Subsidence,
Vegetation and Erosion (10 yr bond liability Period) $ 39,143.20

h. Hydrology Monitoring (10 yr bond liability period) $ 29,630.00
i, Supervision (21.0 weeks) $ 14,851.20
j. Mobilization and Demobilization $_2,500.00

c
1991
1992
1993
1994
1995

1996
1997
1998
1999
2000

$ 367,117.79

5.1% Reclamation Management Cost § 18,723.01

10 pct contingency

(1990 dollars)

es
427,919
437,376
448,485
457,500
466,696

476,076
485,645
495,407
505,365
515,522

S 36,711.78
$ 422,552.58

i T 20 01%  (€8%)

2,018 (est)

A bond in the amount of $525,000 was posted on July 31, 1995.

gt e RECEVED ¢ ni

AN =919

DIVISION OF OIL

PR H”‘"MG?R’C"&UT,‘\H

A

3-86

DEC 181995
oo

O, Gas Ane MINING
P D CHFICE

A 12 /02 /95



. 30'3‘14

The surface acreage within the disturbed area boundaries of the

mine operation are shown on Plates 2-4 and summarized as follows:

.
L

Table 3.3-1 Surface Disturbance Summary

DESCRIPTION - . Total acres | Pre-1977 acres | New acres
Ball Park Topsoil Pile. .~ 1.27 -0~ : 1.27
Lower Haul Road 1.6 1.6 0.0
Sed Pond B & Scale Office Pad ' 2.56 - 1.23 1.33
Sed Pond A 0.75 -0- 0.75
Main.Pad Area 12,30 8.86 3.44
Pdrtal Access Road 2.62 0.01 2.61
B't'in'd Canyon Seam .Portal Area 1.70 0.51 1.19
Upper Storage Pad 0.74 -0- 0.74
Shm;r;ar House Pad 1.84 ~Q- 1.84
. Tank Seam Access Road 2.25 -0- _2.25
. Tanl.c Seam Portal Pad 0.68 -0- 0.68_
. TOTAL 28.31 12.21 16.10

el |
There are approx 17 total acres oﬁ P?ﬁrﬁg”%'%Vﬂﬁggﬁéh 3&55 ?n

the permit area. Additional 1nformét10n COEE’“

\
i

acreage is found in Section 8.7.

AT T

| AUG 19 1096

IEPLY il

T

o

0 3.3.15 iled structio o O, GiAs Anp MINING %\

Tiran VTV

i U

iR E

1, Appendix 3-A. NGO
EFFRCTIVE
:
; DEC 2 61995 |
. ‘ | a5 T
_ y _
' \ ' o 5’ Bimese Do T T Ay WIINING '
B.C. 3-10 5 6/06/95



3.3.3 Surface Buildings and Structures

surface structures consist of; shops, parts warehouse, bath house;
truck scales, weighman office, mine offices; caretaker dwelling,
mine run coal receiver bin, crushing and sizing structure, truck
load out bins, stockpile towers, and conveyors to carry coal to
storage and load out sites, etc. A complete list of surface

buildings and structures is in Appendix 3-A and shown on Plate 2-4.

3.3.4

Coal carried from the mine by conveyor,belt to a receiver bin,
conveyed to the sizing and crushing plant, the lump removed and
diverted to the lump bin or seasonal storage area, the rest of the
oversized crushed, and the coal sized- tegwmee§ﬁ~

requirements of the different customers, then’doﬁ&ggg By = By o

AUG 191596

load out bins, or the stockpile area. * E

,1 x

| ——————_ AU

l

Coal will be transferred from the Tank Seam through a 4 foot

-f; T v O, C3AT AND MINING

drop tube to the Blind Canyon Seam of the! Bear Canyon No. 1 _Mine

ot RIS 10 2o A AR

through a borehole. The borehole will be approximately 8 f£ft
diameter, bored from the surface adjacent to the portal. The
conveyor from the portal and the drop tube structure will be

enclosed. Vibrators will be placed on the outside of the drop tube

-'IF Qa}) Q\A““:&l\lﬂdw 4

» » .'.:\;t- k
to prevent the wedging of coal in the tube. L gAruuﬂVb- 4

B.C. 3-3 10/22/93
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CO-OP MINING COMPAN’

Office (B01) 687-2450
FAX (801) 687-5238
Coal Sales (801) 687-5777

P.O. Box 1245
Huntington, Utah 84528

March 26, 1996

Peter Hess - “1
Utah Division of 0il, Gas & Mining " RECEVED
C.E.U. Box 169, 451 East 400 North
Price, Utah 84501-2699
%/f VAR 2 8 1996
F oL
Mr. Hess, Q [{ %/ oS gmﬁ&%gmw UTAH |

Re:' Tank Seam/Bathhouse As-Builts, Bear Canyon ACT/015/025, Emery
County, Utah

Enclosed are copies of an amendment to the Bear Canyon MRP.
The amendment includes pages and plates which have been updated to
reflect the as-built contours and facilities for the Tank Seam
Access Road and Portal Pad and the Bathhouse Pad and Structure.
The amendment also includes revisions to the drainage structures
for the Tank Seam Access Road. Changes to the text have been shown
using a redline/strikeout format to aid in the review. Pages and
plates have been marked DRAFT to distinguish them from previously
approved pages and plates.

Upon approval, 3 finalized copies will be sent to the
Division. If you have any questions, please call Charles Reynolds
at (801) 687-2450.

Thank You,

a

o 77
A e e
JQ/J&MJQZ%' O 'u%ﬂ\
Wendell Owen,
Resident Agent
Enclosure (s) -



Form | "IGM - C1 (Last Revised 6/73)

File Folder # 3

APPLICATION FOR PERMIT CI&VGE

Title of Change:

7:4K gﬁm/@ﬂ/é[vwﬁ ,%wéo/f/’ff

Permit Numbcr:44¢7'/ /& 1025

Miie: ’%& Ca_d%n e

Permittee:Z—(Pg /L?M é’:é‘;@!

L

inchuds reason for chunps and tUming required to tplement:

L

PR 3ty opdate  fhe

(2k Soam Rand/Pod _aid A Beothpe Ld 4]

D Yes wo

1.

Change in the size of the Permit Area?

acres O increase O decrease,

. Change in the size of the Disturbed Area? 0, 71?

| X Yes [ ONo | 2 acres A increase O decrease.
O Yes g No 3. Will permit ch‘fnge include operations outside the Cumulative Hydrologic Impact Area?

O Yes é@) 4. Will permit change include operations in hydrologic basins other than currently approved?”

O Yes Kﬁo 5. Does permit change result from cancellation, reduction or increase of insurance or reclamation bond?
__E.J“.‘./_es m 6. Does permit change require or include public notice publication?

0 Yes L'—X’NO 7. Permit change as a result of a Violation? Violation #

D Yes M\Io 8. Permit change as a result of a Division Order? D.O.#

O Yes Mo 9. Permit change as a result of other laws or regulations? Explain:

0 Yes Kﬁlo 10. Does permit change require or include ownership, control, right-of~entry;'oq' compliance information?
D Yes )&o 11. Does the permit change affect the surface landowner or change th> post mi'ning land use?

a Yes Kﬁo 12. Does permit change require or include collection and reporting of anir baseline information?:

O Yes MJO 13. Could the permit change have any effect on wildlife or vegetation outside the current dlsturbed area?
O Yes Rﬁo 14. Does permit change require or include soil removal, storage or placement?

O Yes }E:,ﬁq 15. Does permit change require or include vegetation monitoring, removal or revegetation activities?

Q Yes %o 16. Does permit change require or inclide construction, modification, or removal of surface facilities?
)6% o I;Io 17. Does permit change require or include water monitoring, sediment or drainage control measures?
h{Y es | O No | 18. Does permit change require or include certified designs, maps, or calculations? |

D Yes kﬁo 19. Does permit change require or include underground design or mine séquence and timing?
O Yes Mo 20, Does permit change require or inciude subsidence control or monitoring?
xé es | ONo [ 21. Have reclamation costs for bonding been provided or revised for any change in the reclamation plan?
O Yes &;69 22. Is permit change within 100 feet of a public road or perennial stream of 500 feet of an occupied dwelling?
0 Yes MTO 23. Is this permit change coal exploration activity O inside O outside of the permit arca?

ot

ch 3 complete copies of proposed permit change as it would be incorporated into the Mining and Reclamation Plan.

T hereby centify that I am a responsible official of the applicant and that the information contained in this
application is true and correct to the best of my information and belief in all respects with the laws of Utah in
reference to commitments, undertakino«. and obligations. herein. -

1y :

- Signed - Name - Position - Date

ASW 4/22_’/?5

mﬂ——"ﬂ_mzﬁ_t'&;“::b'%“"
LEANNKE STONE

My Commission Expires:
Atteat; -STATE OF
COUNTY OF

Mnummhmnyi.ﬂmor “72”1’(%21 ,19 ]

Notary Public

. 19

PO. L3

i
i
i
!
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H
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Form 106 - C2 (1 sst Reviacd 640)

Fike Folder #3

Detailed Schedule of Changes to the Permit

Application for I’ermit Change

Tide of Change:

Tdﬂk /E’am/&ﬁ#‘[‘”“ﬂ’ /4§~_[7u7/75"

Permit Number: _,4(/‘77 oLs 102.5°

Minz: !kg: s in von A TMe
Pérmittee: 2 ;-@o /"7,\..,;‘9 (‘;,

Provide a detailed listing of all changes to the mining and reclamation plan which will be required as a result of this proposed
permit change. Individually list all maps and drawings which are to be added, replaced, or removed from the plan. Include
changes of the table of contents, section of the plan, pages, or other information as needed to specifically locate, identify and revise
the exiting mining and reclamation plan, Include page, section and drawing numbers as part of the description.

-} DESCRIPTION OF MAP, TEXT, OR MATERIALS TO BE CHANGED

,ﬁ‘m’u\cn

0 ADD O REMOVE Ffdﬁf 2-4B, Z.J(é 2% E sfrvée yauy e (s Vpl.,@/

O ADD Mﬁruca 00 REMOVE fa, T-7 " _&Tf,mn o 66,4,/ AMJAW WW

0 app | XREPLACE | O REMOVE p’, ’}-—p 4 Tl 3 3/ //,_Ag, A L2 a&SW acveage |
‘0ADD | DefEPLACE | O REMOVE p jzp.f '}-?7 -7, 3100, 2»10/ 3*-/0/,4 3~ [05 > [2nd W..L_thL_

O ap> | ACREPLACE | O REMOVE N/ Y4 e ot ed.

o aop | K¥eriace | 0 remove 7 242, '3,4-'3 34’7 '2,4—5 244 34~734 ZP 34"/49 .

0 ADD | O REPLACE | O REMOVE {‘U/-ﬁce e /%df’ L rar—/pv%n ¢ pet/;cec/ )

0 ADD ,Esﬁsru\cs 00 REMOVE f LD-T [/~ [ﬂ 2L~ f‘f) T K (&,M (Lo ZrfPmorthn Cpptond]
Mm €1 REPLACE | O REMOVE p ’%{._’%/ 3(4/-'72 Y Aoboibt Lo AT Lo fimer /4944"’/

0 ADD hﬁm’u\ca, O REMOVE ﬂ/,#; ‘3_.2 § ?ﬂi —-ZE_ ;:é_izézk’/ égm"é"f l /ocfﬂ-*g_c(_

0 ADD }(m-:puscn O REMOVE (7/‘* < | Ae —Jﬂ [ QQAJ;‘ Slon on awé?

oapp | A(RerLace | o remove |77, 7,?_5‘ 71?5:4 ZE7,2 y‘7,4 'Z‘P?‘ ‘7_6:?,4 Lhdabsy Tebds

O ADD }iﬁaruca O REMOVE 7, 7;,4'9. 7;-2 "7[—24 74 -—Z 7{-/3,4 "7&'-/// 7/-/‘5’4 ! 7/*/78

0app | OrerLace | Oremove | "7/ — /; N 7{-/5‘,4 '7/ Z# T L 24‘,4 ; 7{*27 74"3‘/ 7/ -F ]

O ADD | 0 REPLACE | U REMOVE 7; Z,C’D 7@ —WE ‘7& ,ZP}-— 75 —Sf’é 7&"3? // 7,{-4K‘E 754

0 App’ | O RepLACE | O remove | DL ~47 74{? Té¢" ‘/7 76-77, 7&-—77 76-7¢ 7{-—9_5‘ ZE~10F,

0 app | o rerLace | @ remove | L~ /109 T4/ 0 T4/ '7/—-//2 7&-—//} 7&‘//4 74 --'/(f S Hopdre bs 4

0 ADD | O REPLACE | O REMOVE éz[ﬁj,ﬁ,,, ¢ (/,;M?*

O ADD | O REPLACE xgmiova pg TE- el 7@-—/‘,'0 vd4 —}PI 7{-1?{)’ 7L }ff 74~ }fz 7/‘4’57:

0 ADD | O REPLACE ~ | O REMOVE '7(—-/// ﬂ'g;g A ﬁ A [s,\ lo {d.’u[,,pp,,;

© won_|Meriacs | 0 weove (74 G Ty, Al ZE—12, 213 TR, A4

O ADD | O REPLACE | D REMOVE ,4/54 ,45,‘_ ﬂéi@’b%ﬂ' s W—/aoé S -p@r /r-—[a /,%

O ADD ,\( REPLACE | O REMOVE f / 7~ B, <, 7)€ '7—_-5', C/paé,éf./ AR /4 b o

Any other specific or special instructions required for insertion of this propusal into the Muum, and Reclamation Plan?

*‘m& 7€-2,7¢(-24 boplce ol 7.4—24 ¥ TL-2B. Tt 7204 replee ol TELNA + F2E
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Application for I’ermit Change

. Detailed Schedule of Changes to the Permit

Tithe of Change:

Permit Number:FCT [ OZ{ 1328

. _ . Mine: , 4“1/3;-/ A
T;q K %’7 / @#—( [og(g /%'Tél//# ( C‘W’\f> Permiufséa——é'p /%/b:? g

Provide a detailed listing of all changes to the mining and reclamation plan which will be required as a result of this proposed
permit change. Individually list all maps snd drawings which are to be added, replaced, or removed from the plan. Include
changes of the tablo of contents, section of the plan, pages, or other information as needed to specifically locate, identify and revise
the exiting mining and reclamation plan, Include page, section and drawing numbers as part of the description.

e, R

DESCRIPTION OF MAP, TEXT, OR MATERIALS TO BE CHANGED

0 app | Sg-rErLACE | O REMOVE (5. f‘v‘-Z{ W 2N ol’}ﬂrié’f pcremae  (fodortd

0 ADD A:Ii'l-:puca 0 REMOVE |f ~-3& e ; é’ﬁ N4 I«E@:gm%nl ¢ Daé"‘é’a{
oao |freracs | onevove |[Ple ¢ | 5B, Pst, 27 (le Cpbid @ At
oawn | Saracs |owemove | L, P8 @7 A bty oo/ Ceklpile Choen
O ADD | O REPLACE | O REMOVE

O ADD | O REPLACE | O REMOVE

0 ADD | O REPLACE | O REMOVE

O ADD | O REPLACE | O REMOVE

O ADD | O REPLACE | O REMOVE

0 App | O REFLACE | O REMOVE

O ADD | O REPLACE | O REMOVE ;

O ADD | OREPLACE | O REMOVE !

O app | O repLacE | O REMOVE

0 ADD | D REPLACE | O REMOVE :

O ADD | O REPLACE | O REMOVE -

o ApD | O REPLACE | D REMOVE

O ADD O REPLACE ) REMOVE .

O ApD | O REPLACE | O REMOVE

QO ADD | O REPLACE O REMOVH

0 ADD | D REPLACE 0O REMOVE '

D ADD | O REPLACE | O REMOVE

O ADD | O REPLACE | O REMOVE

O ADD | O REPLACE | O REMOVE

Any c‘xhcr specilic or special instructions required for inedion of this proposal into the Mining and Reclamation Plan?

e v —
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May 6, 1996

Utah Division of 0il, Gas and Mining

Price Field Office \0
c/o College of Bastern Utah \G
451 BRast 400 North \4
Price, Utah 84501 6

Mr. Joe Helfrich, Permit Supervisor
Utah Division of 0il, Gas, and Minin
3 Triad Center, Suite 350

Salt Lake City, Utah 84180-1203

Dear Joe:

RE: Amendment 96A, Tank Seam As-Builts, Bear Canyon Mine, CO-0OP
Mining Company, ACT/015/025-96A, Folder #. , Emery County, Utah

I have reviewed the portions of the aforementioned which I feel I
am competent to review. Mr. Charles Reynolds and I have already
made what changes I felt were necessary and included these in the
three submitted copies. The pages which I have approved include
the following; 3-3, 3-10, 3-86, 3-97, 3-98, 3-100, 3-101, 3-101A,
3-105, 3-111, 3A-2, 3A-3, 3A-4, 3A-5, 3A-6,3A-7, 3A-8, 3A-13, 3A-
18, 3D-7, 3H-10, 3H-71, 3H-72, and 3L-14. I have also reviewed
the material submitted for BTCA areas H through V, and pages 8-
26, 8-35, 8-36, 8-37, and 8-43. All are adeqguate with regard to
the R645 regulations.

I would appreciate it if you would have one of the personnel
trained in hydrology review that portion of this amendment which
pertains to same. These include the following pages; 7-85, 7-
85A, 7-87, 7-87A, 7-89, 7-89A, Appendix 7-G from pages 7G-2
through 7G-115. . -

Thank you for your immediate attention in this matter. Should
any questions surface, please have the reviewer feel free to
contact Mr. Charles Reynolds at (801) 687-2450, or myself at
(801) 637-5806.

Sincergfy,

V7779,

Peter Hess
Reclamation Specialist III




Michael O. Leavitt

Governor

Ted Stewart
Executive Director

James W, Carter
Division Director

Stage of Utah ¢

DEPARTMENT OF NATURAL RESOURCES
DIVISION OF OIL, GAS AND MINING

355 West North Temple

3 Triad Center, Suite 350

Salt Lake City, Utah 84180-1203
B801-538-5340

801-359-3940 (Fax)
801-538-5319 (TDD)

July 10, 1996

Charles Reynolds

Co-Op Mining

P.O. Box 1245

Huntington, Utah 84528

Re: Approval of Amendment 96A. Tank Seam As-Builts, Co-Op Mining Corporation,

Bear Canyon Mine, ACT/015/025-96A . Folder #2. Emery County. Utah

Dear Mr. Reynolds:

In concert with Pete Hess’s Recommendation for approval, hydrologist’s Steven
Johnson and Sharon Falvey have concurred with the approval of the tank seam as-builts,
effective July 5, 1996.

Please submit 3 finalized copies of text and maps for incorporation into the
appropriate mining and reclamation plans. One copy will be stamped approved and
incorporated and will be returned to you for incorporation into your permit.

If you have any questions please call Pete Hess or me.

blb
cc: Pete Hess

Py

#
Qﬁé@ ;

Smcerely,

iﬂ/ (/
Joseph C. H

Permit Supervisor
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@ State of Utah

DEPARTMENT OF NATURAL RESOURCES
DIVISION OF OIL, GAS AND MINING

355 Wast North Temple
3 Triad Center, Suite 350

Ted Stewart Salt Lake City, Utah 84180-1203
Executive Director | 801-538-5340

James W. Carter 801-359-3940 (Fax)
Divizion Director # 801-538-5319 (TDD)

Michael O. Leavitt
Governor

July 1, 1996
TO: File
THRU: Joe Helfrich, Inspection Supervisor a
FROM: Sharon Falvey, Senior Reclamation Specialist %}:

RE: 96A, Tank Seam As-Builts, Bear Canyon Mine, CO-Op Mining Company,

T1/015/025-96A, Folder #2, Emery County, Utah

Synopsis:

The Permittee has submitted some changes in the drainage and routing of the Tank Seam
Amendment 96 A on 3-28-96 which was routed to the SLC office on 5/7/96 and routed to me
sometime after 5/6/96. The drainage features presented in this submittal should be inspected
against in the field. It is recommended that the submitted changes be approved and incorporated
into the plan. '

Analysis:

The general concepts that were applied in the original approval were applied in this
submittal. Therefore no review of the hydrologic input values used in the original approval were
conducted. A few of the changes were calculated to test values presented and were determined to
be reasonable. Text changes and methods used in Alternate Sediment Control areas were
reviewed and found to be similar to earlier approved methods.

A couple of technical issues were noted. The silt fence design diagram do not have a
spillway notched into the structure. Without a low point for the water to discharge the water will
tend to back up and circumvent the structure sometimes resulting in a widened channel the
channel where this occurs. It is recommended that the operator adjust the silt fence where
constructed in drainages. Another engineering standard that was not followed was a minimum
of a 0.3 foot freeboard. This standard is less critical where drainage reports to a sedimentation
pond. However, where undisturbed drainages and alternate sediment control measures using
drainage conveyance structures are emplaced these practices should generally be followed.
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Findings:

The hydrologic changes presented in this “as-built submittal” meet the general design
criteria and methods employees with the original submittal. A cursory review of the Technical
Analysis completed for the Tank Seam Amendment indicate no TA changes are required by this -
amendment,
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July 5, 1996

TO: File

S

r
THRU:  Joe Helfrich, Permit Supervisok

FROM: Steven M. Johnson, Reclamation Hydrologist gf)’nj_’_

RE; Tank Seam As-Builts, Bear Canyon Mine, CO-OP Mining Company, ACT/015/025-
96A., File #2, Carbon County, Utah

SYNOPSIS:

The Division has received an amendment to the Mining and Reclamation Plan (MRP)
for Bear Canyon Mine. The amendment is the as-builts for the Tank Seam facilities area. This
memorandum address the hydrologic design and construction as shown in the as-builts. The as-
builts have been analyzed assuming that the sight inspector, Mr. Peter Hess, has accepted the
information as being true to the site condition. The hydrology has been analyzed only for
regulatory adequacy.

OPERATIONAL HYDROLOGY

R645-301-742
Analysis:

The as-builts show several changes over the originally approved designs. These
changes predominately reflect modification made in the field which resulted in the removal of a
culvert and the combination of a few watersheds. Plate 7-1B, C and E shows the hydrologic
conditions as constructed in the Tank Seem project. Tables 7.2-9, 10 and 11 show the resulting
watershed criteria, diversion calculations, and culvert characteristics, respectively. Appendix 7-
G includes the diversion calculations.

The channels and culverts have been constructed with conservative dimensions.
Most channels are allowed 0.2 feet to 1 foot of freeboard. Almost all culverts are designed to
run less than 50-percent of capacity.
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ACT/015/025-96A
July 5, 1996

Findings:

Co-Op, though making some significant changes to the facilities designs, has met the
requirements of the regulations. The diversions are adequately designed according to the as-
builts. This analysis includes a comparison of the as-builts to the regulations only.

RECOMMENDATION:

The hydrologic as-builts are adequate to be approved as part of the MRP. This
analysis includes a comparison of the as-builts to the regulations, only. The comparison of the
as-built to field conditions should be made by the site inspector.

cc: Pete Hess (PFO)
0:\015025.BCN\DRAFT\TANKHYDR.SJ



May 6, 1996

Utah Division of 0il, Gas and Mining

Price Field Office dﬁ
c/o College of Eastern Utah \
451 East 400 North \’\
Price, Utah 84501 A

Mrx. Joe Helfrich, Permit Supervisor
Utah Divisgion of 0il, Gas, and Minin
3 Triad Center, Suite 350

Salt Lake City, Utah 84180-1203

Dear Joe:

RE: Amendment 96A, Tank Seam As-Builts, Bear Canyon Mine, CO-OP
Mining Company, ACT/015/025-96A, Folder # , Emery County, Utah

I have reviewed the portions of the aforementioned which I feel I
am competent to review. Mr. Charles Reynolds and I have already
made what changes I felt were necessary and included these in the
three submitted copies. The pages which I have approved include
the following; 3-3, 3-10, 3-86, 3-97, 3-98, 3-100, 3-101, 3-101A,
3-105, 3-111, 3A-2, 3A-3, 3A-4, 3A-5, 3A-6,3A-7, 3A-8, 3A-13, 3A-
18, 3D-7, 3H-10, 3H-71, 3H-72, and 3L-14. I have also reviewed
the material submitted for BTCA areas H through V, and pages 8-
26, 8-35, 8-36, 8-37, and 8-43. All are adequate with regard to
the R645 regulations. ‘

I would appreciate it if you would have one of the personnel
trained in hydrology review that portion of this amendment which
pertains to same. These include the following pages; 7-85, 7-
85A, 7-87, 7-87A, 7-89, 7-89A, Appendix 7-G from pages 7G-2
through 7G-115. '

Thank you for your immediate attention in this matter. Should
any questions surface, please have the reviewer feel free to
contact Mr. Charles Reynolds at (801) 687-2450, or myself at
(801) 637-5806.

Sincergly,

.,

Peter Hess
Reclamation Specialist III




May 6, 19296

Utah Division of 0il, Gas and Mining
Price Field Office

c/o College of Eastern Utah

451 East 400 North

Price, Utah 84501

Mr. Joe Helfrich, Permit Supervisor
Utah Division of 0il, Gas, and Mining
3 Triad Center, Suite 350

Salt Lake City, Utah 84180-1203

Dear Joe:

RE: Amendment 96A, Tank Seam As-Builts, Bear Canyon Mine, CO-0OP
Mining Company, ACT/015/025-96A, Folder # , Emery County, Utah

I have reviewed the portions of the aforementioned which I feel I
am competent to review. Mr. Charles Reynolds and I have already
made what changes I felt were necessary and included thege in the
three submitted copies. The pages which I have approved include
the following; 3-3, 3-10, 3-86, 3-97, 3-98, 3-100, 3-101, 3-101A,
3-105, 3-111, 3A-2, 3A-3, 3A-4, 3A-5, 3A-6,3A-7, 3A-8, 3A-13, 3A-
18, 3D-7, 3H-10, 3H-71, 3H-72, and 3L-14. I have also reviewed
the material submitted for BTCA areas H through V, and pages 8-
26, 8-35, 8-36, 8-37, and 8-43. All are adeqguate with regard to
the R645 regulations.

I would appreciate it if you would have one of the personnel
trained in hydrology review that portion of this amendment which
pertains to same.  These include the following pages; 7-85, 7-
85A, 7-87, 7-87A, 7-89, 7-89A, Appendix 7-G from pages 7G-2
through 7G-115.

Thank you for your immediate attention in this matter. Should
any questions surface, please have the reviewer feel free to
contact Mr. Charles Reynolds at (801) 687-2450, or myself at
(801) 637-5806.

Since v,

Peter Hess
Reclamation Specialist IIT
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QO-OP MINING COMPAN’

Office (801) 687-2450
FAX (801) 687-5238
Coal Sales (801) 687-5777

P.O. Box 1245
Huntington, Utah 84528

March 26, 1996

Peter Hess
Utah Divisicn of 0il, Gas & Mining RECEIVED 1
C.E.U. Box 169, 451 East 400 North
Price, Utah 84501-2699
MAR 2 8 19%
IVISION Of OiL

Mr. Hess, C?(?}%%’ msfmmmcmmmnm

Re: Tank Seam/Bathhouse As-Builts, Bear Canyon ACT/015/025, Emery
County, Utah

Enclosed are copies of an amendment to the Bear Canyon MRP.
The amendment includes pages and plates which have been updated to
reflect the as-built contours and facilities for the Tank Seam
Access Road and Portal Pad and the Bathhouse Pad and Structure.
The amendment also includes revisions to the drainage structures
for the Tank Seam Access Road. Changes to the text have been shown
using a redline/strikeout format to aid in the review. Pages and
plates have been marked DRAFT to distinguish them from previously
approved pages and plates.

Upon approval, 3 finalized copies will be sent to  the
Division. If you have any questions, please call Charles Reynolds
at (801) 687-2450.

Thank You,
. ,} Pl
co A
N v/jw{?'/ (_"W’Z/\
Wendell Owen,

Resident Agent
Enclosure(s)



Title of Change:

Tl Son ) Budle A boiles

Fike Folder # 3

Inchuds moasan for chanes and timing required 1o Implerment:
2://"(02 3 Ao opdate fhe MRP T

J{ow 7‘25 Aeboitr X 4—/'-7465».
_?:,{( )/&w\ /24,,‘4/}21 and ‘7‘4 547‘440-@ /Z‘/%w

1. Change in the size of the Permit Area? acres O increase D decrease.

2. Change in the size of the Disturbed Area? A/ d acres Xincrease O decrease.

. Will permit cﬂgnge include operations outside the Cumulative Hydrologic Impact Area?

O Yes é@) . Will permit change include operations in hydrologic basins other than currently approved?
E 0 Yes | 5cfio
¥ o ves «ﬁ) - Does permit change require or include public notice publication?

- Permit change as a result of a Violation? Violation #

3

4

5. Does permit change result from cancellation, reduction or increase of insurance or reclamation bond?
6

7

8

No
u O Yes o . Permit change as a result of a Division Ordes? D.O.#
H 0 Yes [ 9. Permit change as a result of other laws or regulations? Explain:
ﬂ O Yes Xﬁo 10. Does permit change require or include ownership, control, right-of—entry; or compliance information?
l O Yes )&o 11. Does the permit change affect the surface landowner or change th> post mmmg land use?
O Yes 12. Does permit change require or include collection and reporting of any baseline information?

13. Could the permit change have any effect on wildlife or vegetation outside the current disturbed area?

14. Does permit change require or include soil removal, storage or placement?

15. Does permit change require or include vegetation monitoring, removal or revegetation activities?

16. Does permit change require or inclide construction, modification, or removal of surface facilitios?

17. Does permit change require or include water monitoring, sediment or drainage control measures?

2 |2 PP

18. Does permit change require or include certified designs, maps, or calculations?

19. Does permit change require or include underground design or mine sequence and timing?

20. Does permit change require or inciude subsidence control or monitoring?

21. Have reclamation costs for bonding been provided or revised for any change in the reclamation plan?

22. Is permit change within 100 feet of a public road or perennial stream or 500 feet of an occupied dwelling?

23. Is this permit change coal exploration activity O inside O outside of the permit area?

Attach 3 complete copies of proposed permit change as it would be incorporated into the Mining and Reclamation Plan.

, I hereby centify that I am s responsible official of the applicant and that the information contained in this i K
# application is true and correct to the best of my information and helief in all respects with the laws of Utah in -

| reference to commitments, undertakines and obligations, herein.
J /’— 2 / 7L

1y oer Mo Ginn

L ™
Signed - Name - Position - Da.l:.__.ﬂ_u_...__-—u--

RecelvedhyOll. Gas & Mining

|
|
|
l
!
i
i
\

ke P T )

- S T T
; Mﬂmwhmvjzma 7, 1,19 ’é ST L_(v\r")- ICHE | .
P TYP4 7 ' .
; Notary Public i S ‘ R _
[} My Commisslon Expirea: 192 o T e 1 i
| Avew:  sTATEOF e A St it f
, COUNTY OF gt WAL SR | “
L Lo
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Form DOGH - €2 0 ast Revinnd $4Y)

File Foler #)

(] e

I .

Detailed Schedule of Changes to the Permit

Application for I'ermit Change

Titde of Change:

Tdﬂk /gﬂf" / g':%l‘ lw;/)? Af - -L ‘/F/ 75 H ::::ltee: i f-@vp /"7:\\»:72;

H Permit Number: ,46‘77 oLs IOLE"_

Provide a detailed listing of all changes to the mining and reclamation plan which will be required as a result of this proposed
permit change. Individually list all maps and drawings which are to be added, replaced, or removed from the plan. Include
changes of the table of contents, section of the plan, pages, or other information as needed to specifically locate, identify and revise
the exiting mmmg and reclamation plm Include page, section and drawing numbers as part of the description,

. J DESCRIPTION OF MAP, TEXT, OR MATERIALS TO BE CHANGED

O ADD Zdarucn O REMOVE gé-ﬁ-i 2-4B 2L Z-kg i fc/mﬁe Lo lae 8% Vp.L,a/
0 ApD REPLACE | OREMOVE | gy 2.2 ° ﬂ:rcwmn & Cm/ A_‘L.//g WJ—)éﬁ(

0 ADD REPLACE | O REMOVE | g, 3--b - (bl 3 3-/ ,A,_.(.*_J Lo éxw aweage |
0 aop EPLACE | 0 REMOVB V 37,@/ 3-97 -7 ‘5-/00 ’,’-10/ 3-/0/.4 T~ 105 . Bﬂv‘! Cfﬂnéze_;L_
0 ADD REPLACE | D remove /N A sed.

0 aop | K¥eriace | o remove % 24-2, ',7,,4-3 34"’/ 14—5' 146 14‘*7 34{’ 34 "/f ’

0 ADD | O REPLACE | O REMOVE U/-A;:e Lo /,;;dp e cecepAbag reV&eo/ ‘
O ADD ,R'—ﬂr;?u\ca O REMOVE f TD-T i~ (0 3L~ /‘f) Ten K Qﬂm (ond Zfomimrtton V.Lul

ADD | O REPLACE | O REMOVE p 3//-.’7’/ '3//-72 /%m-[w W (el M/c/qg_ /4544"/

0 ADD A@Emca O REMOVE p/eﬁ:f 3,2 B Z’i '}-»26' lm{i_& Ly /Acfagi_
O ADD kusru\ca 0O REMOVE ;7/4 3¢ ;A ity Q,éc/f Soun_0n £ -w(v

oapp [ A(REPLACE | O REMOVE 29_5‘ @54 Z£7,24 y7,4 2.}‘7, 28973 kol Tobl, ZAK@(
0 aop | Jsierace | O rzvove 75.0 74_2 '7/ﬁ24 74-3 7{-/% "7{*/41 7{-/4’4,7/-/1/4
O ADD | O REPLACE | O REMOVE "74 /; \ 7{-—/},‘,4 74 24’ '7/*24’,4 74{-27 76~ ?/ TL-FC
D ADD | O REPLACE | O REMOVE '74-pr 7 ~-3FE, 7& ,?[- 74 "Ilf’; 7635 A, 7/(‘" 7€

O AbD | O REPLACE | O Remove | "4~ 7 7{-{:?’ 7{-/‘7 7{-'77 7{-73' 767 7{-75‘ 7E108,

O ADD | O REPLACE | O REMOVE '7{-/0?‘ 7&~lo TEL/] ‘7/ - /Z 74{—//3 7&“//1/ 74 -//_S‘ L. dre by 4
oaop | oreracs | 0nemove | Gl fmne L) M*

O ADD | O REPLACB XRBIOVB % - 16C, ‘7&-/70 74 --}PI 74~ :Q’J 7- Jéf 74~ }fZ TS, |
0 ADD | D REPLACE | D REMOVE "7{—-//{ ﬂ#f n'/- nedod 53 Celce :éﬁma

Qb _|AReriace | O Remove [740 7K-‘7 2K, KA 7K=12 , D~13 TK-1Y, TKAYA

O ADD | OREPLACE | O REMOVE /,?Z A ,4;,,; @é‘,p,%., - w_/,,é S .‘Q,. e [V S

0 App  LXREPLACE | O REMOVE f/ 7B e, 2t E, 75:, (/paéé./ Ao~ A= b ot

Any other specific or special lnstructivns required for insertion of this proposal into the Mining aml Reclamation Plan?

*-}z/ak: 7€-2,7¢-24 Coplee oll 76-24 + 7£-28, T2 + Th-244 replee ol 76204 + T2
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File Foller #)

Application for ’ermit Change
Detailed Schedule of Changes to the Permit

Tuls of Changs:

Provide a detailed listing of all changes to the mining and reclamation plan which will be required as
permit change. Individually list all maps and drawings which are to be added, replaced, or removed from the plan. Include
changes of the table of contents, section of the plan, pages, or other information as needed to specifically locate, identify and revise
the exiting mining and reclamation plan, Include page, section and drawing numbers s part of the description.

DESCRIPTION OF MAP, TEXT, OR MATERIALS TO BE CHANGED

) REMOVE

n Permit Number:oAAL T / ok 2.

{‘7,' .

. (o tp (Puiey Co

a result of this proposed

( pdootedl

I3 P2l P43 diprlel acremse

{ oaoo | Aserace | oremove 362y 37 " T/ L&\E,qml Cplated,
D ADD REPLACE | OremovE |/ e - /]_ ’,F—s‘g} f‘«;’(_, ﬁg"e/';' ?ﬂ,&- _Q—,ﬁ-é-:?/-@» bo £
o woo | iriace | armovs | fle -3 £d; Adate Tori! Soncllpile o
O ADD | OREPLACE | O REMOVE ” ’ '

0 ADD | O REPLACE | D REMOVE

01 ADD | O REPLACE | O REMOVE

D ADD | O REPLACE | O REMOVE

0app | ORertace | O RemovE

O ADD | OREPLACE | O REMOVE

O ADD | O REPLACE | O REMOVE ,
D ADD | O REPLACE | D REMOVE ’
D ADD | O REPLACE | O REMOVE

D app | ORrErLACE | O REMOVE .

D ADD | O REFLACE | O REMOVE -

O ADD | O REPLACE | O REMOVE

O app | G REPLACE | D REMOVE \

O ADD | O REFLACE | O REMOVE

0 ADD | O REPLACE 0 REMOVE

I O App | O RerLAce | O Remove
DAbD | OREPLACE | O REMOVE
0 aop | O RerLacE | O REmovE
O App | O REPLACE | D rEMOVE

Any t'uhu specific of special instructions required for insertion of this proposal into the Mining and Reclamation Plan?

[OR——



P.O. Box 1245
Huntington, Utah 84528

; o
QO-OP MINING COMPANY®

Office (801) 687-2450
FAX (801) 687-5238
Coal Sales (801) 687-5777

March 26, 1996

Peter Hess 1
Utah Division of 0il, Gas & Mining RECEIVED
C.E.U. Box 169, 451 East 400 North A
Price, Utah 84501-2699
MAR 2 8 19%
TON Of Ol

Mr. Hess, q & A/ CAS 3? ‘»Xlﬁma PRICE UTAH |

Re: Tank Seam/Bathhouse As-Builts, Bear Canyon ACT/015/025, Emery
County, Utah

Enclosed are copies of an amendment to the Bear Canyon MRP.
The amendment includes pages and plates which have been updated to
reflect the as-built contours and facilities for the Tank Seam
Access Road and Portal Pad and the Bathhouse Pad and Structure.
The amendment also includes revisions to the drainage structures
for the Tank Seam Access Road. Changes to the text have been shown
using a redline/strikeout format to aid in the review. Pages and
plates have been marked DRAFT to distinguish them from prev1ously
approved pages and plates.

Upon approval, 3 finalized copies will be sent to the
Division. If you have any questions, please call Charles Reynolds
at (801) 687-2450.

Thank You,

,.‘7

Wendell Owen,

Resident Agent
Enclosure (s)



File Foller 73

Application for I'ermit Change
Detailed Schedule of Changes to the Permit

Tide of Change: Permit Number: ,4677 743 /02,;

—Enk gsam/'g"fl‘ o ’4§’ L‘/’H/ﬂ ::i::uu % i-@p /‘z;;":?;:

Provide a detailed listing of all changes to the mining and reclamation plan which will be required as a result of this proposed
permit change. Individually list all maps and drawings which are to be added, replaced, or removed from the plan. Include
changes of the table of contents, section of the plan, pages, or other information as needed to specifically locate, identify and revise

»
Form DOGH - €2 (1 aet Riniard £9Y)

the exiting mining and reclamation plan. Include page, section and drawing numbers as part of the description.

: AR I S (DESCRIPTION OF MAP, TEXT, OR MATERIALS TO BE CHANGED

O ADD zsruca O REMOVE m! - 1{5 2-1(6 2~ £ gf/“’ée F;c,éﬁly/‘}ﬂr Vpl-.ﬁ/
0 ADD REPLACE | O REMOVE o 7-7 ° _ﬂgfc,,mn &L Cm/ AMJ/&J UPJ_%/

O ADD REPLACE | O REMOVE p‘L 3-p - JoA '33 / //4.44-/ Sor c&}ﬁ/v-&c/ acreage
O apD EPLACE | O REMOVE gg?p{ '3-9‘7 2-73 3100, 7-/0/ 3- /0/4 I- 105"' (Y rnégﬂ:L
a apv REPLACE | 00 REMOVE /7 AVA N o sed,

0 abp | R¥erLace | 0 remove O 3A4-2, ';,4-3 }4—7 ?//—5 344, 347 341? M-/og .

0 ADD | O REPLACE | O REMOVE f(//-ﬁa faes /»7“:/’ - fmpr‘ma ¢ rel/n?cec/

O ADD &'REPLACB 0 REMOVE g TD-T L~ /0 2L~ /‘f} T K Qﬂ__ﬂ Qa,/ Tokdmanion CoLnd

Nm O REPLACE | O REMOVE | ) ‘5{4{..’7{/ ‘3//-—72‘ Aebeitt (ke £ Lo line ALlf

0 abp | &GErLace | o remove p’/ﬂef ‘3..23 'Z-—Q ‘}-ZE' Jmm_t_%_agL
O ADD knerucn O REMOVE 57/44 < | A .A -l Quac/f Stow

0 apb L A(RepLacE | O rEmove f. ’,Z,P; 71395:4 7_,;’7 24 y7,4 ’,ZP?, "7-4:?,4 ,l/y.é.lfy Todd.

D ADD )l(ﬁapucn O REMOVE ‘Zf.-o 74-2 '7[—24 P - 7 7{'/344 "7&'/4‘ 7/—/?4,7/-/’/
O ApD | OREPLACE | OREMOVE | “74~ /;_‘ 7{—/;,4 ‘7/ 21/ 7{—-2‘?,4 7{-27 76~ 3"’ 7/ -¥c
0 app | O rerLace | 0 remove | 74— ;g’p 74-3:?5 7{ -, 7&-3}’4 7@"3?,4/ 7,{»4'5—5 7&
O App | O RepLACE | O ReMove |74 -47 7{{? '7{—/7 7£-77, 7(-73' 76-7¢ 7{-7$‘ 74"/6!?
O ADD | O REPLACE | O REMOVE 7{—/07 7E~1to. 7TEA] 7/‘//2 7&‘//3 7&'//’/ 7/"”.9& //J'Lﬁ‘f
O ADD | O REPLACE | D REMOVE @[4‘,(,,,5,,{ (/ﬂJaéJ*

0 ApD | O REPLACB xgmlova [7 7L~ <, 7&-/‘,0 7& -/U:I 76~ ZFJ 7%- Jﬂ% 76 7{“‘/-‘?
0 App | O rerLACE | O REMovVE 7{-(/{ ﬂt:!_‘ ﬂﬁ neardod 53 @{:::éémﬁ

o a0 | Rerace | o sewovs {768 705 740k, U4l TK-1Z, T3, Th-1Y, K49

O ApD | O REPLACE | O REMOVE //KZJ ,42.,, mbg,%f W_/,,/, S .@,. e [c, S

O ADD ,\(REPLACB O REMOVE f/ -1 B, <. 1 E, 7{, C/M,é./ Ao~ e b (e

Any other wpecific or special instructions required for insention of this proposal into the Mining and Reclamation Plan?

*‘M’f’c T6-2,70-24 Lople, of] 7624 ¥ 7¢-28, 7N+ Te2hA reples sl 74274%‘/2%11

-~
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Detailed Schedule of Changes to the Permit

Fils Foller #3
——
|

..

Application for Iermit Change

Tk Soers [Botloe A-buit

permit change. Individually list all maps and drawings which are to be added, replaced, or removed from the plan. Include
changes of the table of contents, section of the plan, pages, or other information as needed to specifically locate, ideatify and revise
the exiting mining and reclamation plan. Include page, section and drawing numbers us part of the descriptim;

DESCRIPTION OF MAP, TEXT, OR MATERIALS TO BE CEANGED

I.@a P2l 843 dLxpded scense (plotd

0 ADD LACE | O REMOVE

Db | AWerace | O remove 952y E37 " Toms:/ m,%n’ V’pJan@L
oo |Gurace |onenovs |fLe o] PB, Pcv R0 (lee cpbet & Atk
oo |saeracs |ommova |0l P-§ Sf; Abele Tipe! Cocklple Chuvp |
0 ADD | O REPLACE | O REMOVE . ’

0 ADD | O REPLACE | O REMOVB

0 app | D rertacs | O remove

O ADD | O REPLACE | D REMOVE

D ADD | O REPLACE | O REMOVE

a AbD ) REPLACB O REMOVE

O ADD | O REPLACE | O REMOVB ;

D ADD | O REPLACE | D REMOVE ’

0 App | O rertace | O remove

0 Apb | O repLACE | O rEMOVE .

O ADD O REPLACE O REMOVE -

D ADD | D REPLACE O REMOVE

0 ADD O REPLACE O REMOVE .

O ApD | O REPLACE | O REMOVE

O AbD 0 REPLACE O REMOVE

2 ADD D REPLACE O REMOVE

0 AbD | OREPLACE | O RemovE

0 ADD | O REPLACE | O REMOVE

G ADD O REPLACRE 0 REMOVR

Any c‘uhu specific or spocial inseuctions required for insertion of this proposal into the Mining and Reclamation Plan?

s



