
Table 2-3 Avallable Substitute Topsoil Material

Location Drill Hole
Drill
Denth (in)

Area
(acres)

Volume
Available (cu.
vd\

Minimum Cut
Denth (in)

TS.3 SEDB.l 24 .09 296 13

TS-3 SEDB.2 48 .09 602 13

TS.3 SHP-1 60 1.34 10,797 13

TS.3 SHP-2 60 .81 6,533 r3

TS-3 Totals 2.33 18,228

TS-4 SEDA.l 24 .24 777 2.5

TS.4 SEDA.2 24 .20 64r 2.5

TS-4 Totals .44 1,418

TS.5 SP.1 18 .69 1,680 18

TS.5 SP.2 24 .36 1,150 24

TS-5 CSP.T 96 .95 Lffi12.002 30

TS-5 CSP.z 84 r.32 14p{H_ 14.883 27

TS.5 CSP.3 72 .25 w2.414 27

TS.5 CSP.4 60 r.67 t#7713,437 27

TS.5 CSP.5 72 3.03 29.325 27

TS-5 Totals 8.28 1#86 74.891

T5-6 PAR.l 84 2.62 29,589 t2

TS.7 LHP-1 96 1.73 22,329 t2

TS.8 USP-1 120 .87 14,036 T2

TS.9 REF-1 36 .26 1,253 18

TS-9 REF.2 36 .tl 31413 18

TS-9 REF-3 36 .23 trl22 r8

TS-9 Totals t.20 5,788

3122106
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Table 2-7 Reclamation Area Summarv

MARKI DESCRIPTION
Total
ac.''''3

Re-contour
acrestu'

Pre-1977
acres'

New
acres

TS.1 Ball Park Topsoil Pile 1,.27 0.0 -0- t .27

TS-2 Lower Haul Road 1 . 6 0.0 1 . 6 -0-

TS-3 Sed Pond B & Scale Office Pad 2.60 t .4 r t .23 t .37

TS-4 Sed Pond A 0.75 0.75 -0- 0.7 5

TS.5 Main Pad Area 11+?
12.37

9 .41 8 .89 3+t
3 .48

TS.6 Portal Access Road 3 .25 3.25 0.02 3.23

TS.7 Blind Canvon Searn Portal Area 1 . 8 1 1 . 8 1 0 . 5 1 1 . 3 0

TS.8 Upper Storage Pad 0.87 0.83 -0- 0.87

TS.9 Shower House Pad 1 . 8 3 1 . 8 3 -0- 1 . 8 3

TS- IO Tank Seam Access Road 2 .91 2 .91 -0- 2 . 9 1

T S - 1 1 Tank Seam Portal Pad 0.66 0.59 -0- 0.66

TS. I2 Wild Horse Ridge Access Road 3.26 0.22 -0- 3.26

TS-13 Conveyor belt Access/Topsoil 1 .50 t . t 4 -0- 1 . 5 0

TS- 14 Upper Conveyor belt Access Road .96 0.66 -0- 0.96

TS-15 WHR Blind Canyon Seam Portal Area 1 . 5 8 1 . 5 8 -0- 1 . 5 8

TS.16 WHR TS Lower Portal Access Road 0.89 0.0 -0- 0.89

TS-17 WHR TS Upper Access Road and Pad 2.22 r .74 -0, 2.22

TOTAL 4+28
40.33

28 .13 t2 .25 28$3
28 .08

Notes: l .
2.
3 .

See Plates 2-3.
See Plates 5-2.
The total acres represent acreage which will be reclaimed. Some
of the acres will not require re-contouring or regrading during
reclamation. The "Re-contour acres" represent the total acres
which will require regrading. The "Total acres" shown will be
reclaimed in accordance with the reclamation plan.

2-34 3122106



The proposed substitute topsoil material will be re-tested in the final five years of

operations according to Table 5O-l and will include Total Petroleum Hydrocarbons by EPA

Methods 8015 and 418.1. The location of these samples will correlate with the areas generating

the most substitute topsoil material as described in Appendix 5-I. Following regrading, soils

remaining on the surface as substitute topsoil material will be sampled for pH, EC, and Total

Hvdrocarbons bv EPA method 8015 for diesel fuel and418.8 for waste oil.

Table 2-8 Substitute Topsoil Summary

Topsoil Amounts Required Substitute Topsoil Generated from Cuts (cu. yd.)

Location
Area
(acres)

Depth
(in.)

Volume
(cu. yd.)

Topsoil
Stockpile

Sub.
Topsoil
Generated

Sub. Topsoil
Not Regraded

Total
Topsoil

TS-3 t . 4 l T2 2,275 0 2,080 2,563 41643

TS-4 .75 l0 1,008 0 1,008 0 1,008

TS-5 9.41 T2 15,181 0
ry
21.097 4,537

w
25.634

TS.6 3.25 l2 5,243 0 7, l r l 0 7,lll

TS-7 1 .81 T2 2,920 0 4,170 0 4,170

TS-8 .83 T2 1,339 0 3,552 0 30552

TS.9 1 .83 t2 2,952 1,200 3,761 0 4,961

Total 36,452
we
51,447

2-35 3t22t06



R645-301 -527 Transportation Facilities

There are eleven primary roads in the permit area: Bear Canyon Haul Road, Portal

Access Road, Tank Seam Access Road, Shower House Road, road to Sediment Pond A, Tipple

Access Road, Shop Road, No. 3 Mine Access Road, No. 4 Mine Access Road, and the No.1 and

No.2 Conveyor Access Roads. All roads are shown on Plates 5-2. Road profiles and typical

cross sections are shown on Plates 5-4. A description of all roads is included in Appendix 5-F,

along with maintenance procedures. Construction of the Tank Seam Access Road is discussed in

Appendix 5-G. Construction of the Wild Horse Ridge road is discussed in Appendix 5-J.

Construction of the Wild Horse RidgeTank Seam Road is discussed in Appendix 5-K.

Construction of the Mohrland Road is discussed in Appendix 5-L. Construction of the No. 4

Mine Access Road is discussed in Appendix 5-K.

The mine area is approached on the Bear Canyon Haul Road. The #1 mine portal is

reached on the Portal Access Road. This road has been abandoned and is now used as a ditch.

See Chapter 7 for a discussion of ditches. The Tank Seam Portal is reached on the Tank Seam

Access Road. The Wild Horse Ridge area is accessed on the No. 3 Mine Access Road. The

WHR Tank Seam is accessed on the No. 4 Mine Access Road. Six other primary roads provide

access; to the Sediment Pond A, the coal preparation facility (tipple), the shop, the Wild Horse

Ridge conveyor belts, and to the Shower House.

The Bear Canyon Haul Road, No. 3 Mine Access Road, and part of the No. 4 Mine

Access Road are also used by customers of Sportsman's Hunting to access a hunting cabin,

which exists in the right fork of Bear Canyon. This non-mining recreational use of the road

occurs primarily from May until November, typic ally 2-3 times per week. A lease agreement

5-2 l  l 3t22t06



Primary Haul Road

The Bear Canyon Haul Road is approx 3690 ft long from the gate to the base of

the Portal Access Road and Tipple Access Road. See Plates 5-2 and 5-4. As shown on

Plates 5-2, this portion of the road is included in the Permit Area. This Primary road is

constructed approximately 30 ft wide and widens out to 80 ft in the load-out area. an$is

I t ' ssur facedwi th4 in ,min imumofasphal tM.Approx imate ly160f to f

the road adjacent to the scalehouse is to be surfaced with 6 in. of pavement. Installation

of the black top will involve hauling in a hot mix from a local asphalt plant and laying it

on the road. The road is crowned in the middle except in the load-out area where it

slopes to the center and has center drains as shown on the cross section, Plate 5-4.

Reclamation of this portion of the Bear Canyon Road will occur at approx the

same time as the final removal of the sedimentation ponds and diversions on the mine

s i te .Removalo f theasphal tonth is roadwi l lcons is to f

recycling of the material for use at Trail Canyon

The road will be narrowed in some areas, but

will remain in place for the post-mining land use in accordance with the agreement with

Emerv Countv.

B.C. 5F-5 3t22t06



Primary Access Roads

The Portal Access Road is approx 3,170 ft long. The road was originally

constructed for access to the old Bear Canyon Mine^ and has since been abandoned and is

being used as a ditch to control undisturbed drainage. For a full description of drainage

control see Chapter 7. widened and fitted rvith proper drainage eentrel^ te preteet tlre

.

The road is located along the canyon floor above the stream, and along the stable

slope leading to the portals. The overall grade of the road does not exceed l:V:10h (10

pct) and the max grade does not exceed l:V:6.5h (15 pct).

As mentioned earlier, the initial road was constructed under pre-law conditions,

using the cut and fill side-cast method. A stability analyses was performed on the road

by Dames & Moore in 1981 (Appendix 5-H). Their conclusion was that the Bear Canyon

Portal Access Road has a stability factor of safety of a minimum of 1.43, and ranges

upward to 2.15.

Shower House Road

This road is 200 ft long and is to be constructed in 1993 to provide access to the

shower house area. The road varies from a 0o/o to IIoh grade, with an average grade of

7%. The embankment of the road where it crosses Bear Creek will be constructed at a

maximum slope of lV:1.5H, or 670/o. The properties of the material to be used are

B.C. 5F-6 3t22t06



SUBSTITUTE TOPSOIL MATERIAL

The substitute topsoil material that will be used is included in the cut volumes.

Chapter 2,R645-30I-224, describes the source of all substitute topsoil and it's use during

reclamation.

CUT AND FILL VOLUMES

Areas TS-3, TS-4, and TS-9 will balance within themselves and no material will

be hauled in or out of the Areas. Fill material generated in Areas TS-5 and T5-6 will be

hauled to Areas TS-7 and TS-8 and the four areas will balance together. A total

additional volume of 14,948 cu. yd. will be needed in TS-7 and TS-8. Durine the Wild

Horse Ridge construction 1.000 cu. yd. of material was hauled to the area as described on

page 5K-7. Durins the load-out expansion an additional 500 cu. yd. of material was

hauled to the area giving a remaining volume of 13.448 cu. yd.

Cut and fill volumes were measured using "Quicksurf' Version 4.0 3-D modeling

software package, copyright L991, Schreiber Instruments, Inc. Volumes are based on the

contours on Plates 5-6 and Plates 5-2. Quicksurf was also used to generate the cross-

sections which were then used to calculate the amount of substitute topsoil that was

generated with each of the cuts.

Table 5I-1 shows the summarized cut and fill volumes for each section. The

following pages show detailed cut and fill tables as well as cross-sections for each area.

Plates 5-6 and 2-3 show the location of the cross-sections for areas TS-3 through TS-9.

R645-30I-240 describe the topsoil depths and there sources.

5r-6B.C. 3t22t06
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TS-7 Blind Seam Portal Pad

TS-7 will be reclaimed as shown on the following cross-sections in order to match

the contours shown on plate 5-6C. 11,582 cu. yd. of material from either TS-5 or T5-6

will be used here for the reclamation. Three highwalls are located in this section and all

of them will be completely covered with fill material. The highwall shown on section

3+00 is the belt entry and passes under the road before it enters the coal seam. Table 5I-6

shows a summary of the cut and fiIl volumes. 500 cu. yd. of material generated during the

load-out expansion is being stored here. This is not included in table 5I-6.

Table 5I-6 - Area TS-7 Cut & Fill Summarv

5r-61

Fill (-) Volumes (cu. yd.) Cut (+; Volumes (cu. yd.)
Volume

Cumulative
(cu. yd.)Section

Total Fill
Volume

Substitute
Topsoil

Regular
Soil

Total Cut
Volume

0+00 2,881 I ,078 I ,27 4 2,352 -529

l+00 2,633 867 718 1,585 -1,577

2+00 1,630 578 274 852 -2,355

3+00 1,356 248 248 -3,463

3+50 1,355 r37 137 -4,681

4+00 1,996 45 45 -6,632

5+00 1,703 68s 685 -7,650

6+00 696 67 67 -8,279

7+00 989 420 420 -8,848

7+50 443 0 0 -9,291

8+00 2,355 45 T9 64 -11,582

Totals 18,037 4,170 22,207 6,455

B.C. 3t22t06



Table 7-23 Summary of Storm Runoff Calculations for 10 Year 6 Hour Storm

Watershed Curve Number
CN

Time of
Concentration (Hr)

Drainage Area
(Acres)

Peak Discharge
(CFS)

AU-I 76 g$94 0.144 # 3 4 . 7 2 0*3 3.88

AU:.++ 83 0s32 w 05+

AUL+B 83 0s26 l# e44

Are +6 M +644 s5

AUt4 % 0$+5 +? H

A{+A 16 9,977 w W?

AUI4B 16 0s8+ 3=8e 0.5+

A-{H % 0$+8 3+7 w
A{+A % 0s+6 H 0$5

AU.4 76 0$93 0.I 19 7 ,97  26 . t4 *23.r2

AUL4A 83 g$29 wz B5

AU.5 76 wt 0.092 2g;4 A.r2 25r 0.60

AU.6 76 9.059 0.062 *t 4.67 B9 0.65

AU-7 76 0.094 13.46 t . 72

AU-8 76 0.0s0 4.95 0.72

AU-9 76 gJse 0.1 l 7 4,77 9.36 Ose 1.12

AU-10 76 g+34 0.r47 3# 30.93 4$5 3.43

A,H+ % gs4s w 0s9

AU-12 76 0.050 2.33 0.34

AU.1 3 76 0.022 0.66 0 .10

AU-14 76 0.050 2.43 0.35

AU. I5 76 0.058 0 .91 0 .13

AU-16 76 0 .152 44.93 4.92

AU-17 76 0 .152 30.  r0 3.29

AU- I8 76 0.152 36 .55 4.00

AU.I9 76 0.t44 36.03 4.03

7-r09 3t22106



Watershed Time of
Concentration (Hr

Drainage Area

AD-8 lower

AD- 10 upper

AD-10 lower

AD-12 upper

AD-12 lower

Table 7-23 Summary of Storm Runoff Calculations for 10 Year 6 Hour Storm (cont)

Sized for the 100 Yr - 6 hr storm event.

7- t t2 3t22t06



Table 7 -24 Summary of Division Ditch Calculations

Bottom
Width

Measured
Slope %

Contributing
Watershed

REQ'D Av.
Rip-Rap Size

6 Min
20 Max AD.3A. AD.5

2 Min
6 Av.

l7 Max

AD-3A, AD-5
AD-7, AD.9, AD-IO

AD-12. AD-14
2 Min
6 Av.

55 Max

AD-IA, AD-18, AD.2A
AD-28, AD.zC, AD.3B

AD.4. AD.6. AD.8

AD-6, AD-3B, (part)
AD-28. AD-2C

Tipple Wash Hose
41 Min

Near Vert.

Tinnle Wash Hose

AD-6 Partial
D -  I 3 D

Water Shed

0.05 Av.

0.05 Av.

AU-23. AD-20

Notes: 1. Dimensions given indicate minimum requirements. Actual dimensions may vary. Minimum
required cross-sections will be maintained.

2. The use of line drainage ditches is required when flow velocities exceed approximately 5 feet per
second. Rip-rap may be installed where not required.

7-TT3 3t22t06



Table 7 -24 Summary of Division Ditch Calculations (Cont)

Width (Ft)
Top Width Depth (Ft)

Side Slooe H:V
Measured Slope

%
Contributing
Watershed

REQ'D Av.
Rip-Rap Size (ln.

2 Min

8 Max

7 Min

l0 Max
AU-5. AU-6, A{41

4 Min

l8  Max

I Min

l0  Av.

l8 Max

4 Min

13 Max

3 Min

l6 Max

2 Min

3 l  Max

3 Min

l0 Max

Misc. road damase
3 Min

8 Max

Misc. road damase
2 Min

23 Max

6 Min

66 Max
Sed Pond A Outlet



2.

Table 7 -24 Summary of Division Ditch Calculations (Cont)

Dimensions given indicate minimum requirements. Actual dimensions may vary. Minimum required
cross-sections will be maintained.
The use of riprap to line drainage ditches is required when flow velocities exceed approximately 5 feet per
second. Riprap may be installed where not required.

Bottom
Width

Measured
Slope %

Contributing
Watershed

REQ'D Av.
Rip-Rap Size

AU. I9 ,4U.25

l3  Min.30 Max

AU.2O, AU.26

AU-26, AU-21

l2  Min.20 Max

AU-24A. C.39U

AU.23A36 Min.63Max

20 Min,45 Max

7-tts 3122106



All calculations for the diversion ditches resulted in a maximum flow velocity of less

than the maximum permissible velocity. A flow velocity of less than 5 feet per second was

considered non-erosive for those ditch sections with little or no riprap or vegetation. For those

ditch sections with an abundance of vegetation or riprap maximum permissible velocities were

based on the channel characteristics as presented in Appendix 7-G.

Fifty-three culverts have been or will be installed within the Co-Op Mine area to divert

storm runoff from the disturbed and undisturbed drainage areas. These culverts were located in

the field and are identified on Plates 7-1.

The adequacy of the culverts to pass the design flow rate was determined. Table 7-25

summarizes the culvert sizing calculations. Because the resulting HWD (headwater depth

divided by the culvert diameter) ratio is less than one for each culvert, these existing culverts will

adequately pass the design storm. Culvert calculations are presented in Appendix 7-G.

The slope of each culvert was measured in the field. Calculations were performed to

determine the exit velocities at each culvert and the required riprap. A summary of the culvert

flow velocity and riprap sizing calculations is presented in Table 7 -25. Culvert flow velocity

computations are presented in Appendix 7-G.

Where culvert exit velocities were in excess of the maximum permissible velocity,

erosion protection measures were designed. These measures are presented in Appendix 7-G.

7-tt6 3t22t06



I c"t".rt I
t-l

ffirt*l
l - l

t !d l
r VDC

I wat sh€ds I
Slope
(ftlft)

ffi
t -
I

1-'1
I  L - r u  I
t - l
I  c-2u I
t - l

I Keclallnecl
t -

I Reclaimed

C-3U Reclaimed

C-4U Reclaimed

C-5U Reclairned

C-6U Reclaimed

C-7U Reclaimed

C-8U 1 8 Flexible
CMP. RCP

AU-4
0.  r3 12" rtp-rap

C-9U 60 stl pipe Bear Creek 0.06 48" rip-rap

C - l O U 60 RCP Bear Creek 0.06 48" rip-rap

C - 1 l U 1 8 CMP AU-I6 0 . 1 0 6" rip-rap

C- I2U 24 CMP AU-17 0.04 6" rip-rap

C-  I3U
C- l3aU

1 5 CMP misc. road
drainage

0.06 Soil

C . 1 4 U 60 CMP Bear Creek 0.06 48" rip-rap

C- 15U Reclaimed

C-  I6U Reclaimed

C . 1 7 U Reclaimed

C . 1 8 U Reclaimed

C . I 9 U Reclaimed

C-2OU Reclaimed

Table 7 -25 Culvert Characteristics

3t22t06



WATERSHED CHARACTERISTICS

Disturbed Areas

Watershed CN
Area
(Ac.)

76 m 4 .21
7  6  2 . r2
7 6 0.97
83 1 .08
83 0.2s
% 14{^
%f f i

83 0.08

7  6  2 . t 3

90  1 .39

90 2.95

90 0.70

90 2.79

90 0.35

90 0.30

90 0 .65

9s 0.69

90 0.22

90 0.34

91  1 .78

90 0.08

90 1 .83

90 0.77

90 0.24

90 0.9

90  0 .15

90 0.47

Hvd
Slope length
y (%) I (ft.)
66s82. W 808

95.5 520

72 440

s9 320
64 140

n 4eg
T 440
49 100

73 760

r .7 720
8 .0  1 ,130
70 400
1.0 600
7.2 420
34 320
2.0 220
20  110
64 340
8.0 500
8.0 800
6r r20

10.5 530
22 303
27 190
3.2 77 |

49.24 109
30.48 204

P :  1 .5 "

l '8(s+1)'7
L:1900Y 5

0.95e .040

0.022

0.020

0 .015

0.007

o.0+t
0s2e
0.007
0.034
0 .131
0.087
0.013
0.148
0.042
0.01 5
0.047
0.007
0.012
0.045
0.063
0.005
0.041
0.018
0 .011
0.102
0.005
0 .0113

AD-IA

AD.18

AD.2A

AD.2B

AD-2C

A]H

A]H

AD-4

AD-5

AD-6

AD-7

AD-8 upper

AD-8 lower

AD.9

AD-10 upper

AD- l0 lower

AD-I  I

AD-12 upper

AD- l2 lower

AD-I3

AD-14

AD.15

AD-16*

AD-17x

AD- I8

AD- l9*

AD-20*

1000
S:-10 CN

3 .16

3 . t 6

3 .16

2.0s
2.0s
#6
#
2.0s
3 .16

l . 1 l

1 .1 I

1 .1 I

1 .11

1 .11

1 . l  l

1 . 11

0.53

l . l 1

l . l 1

0.99

l . l 1

l . l 1

1 .11

1 .11

1 .11

1 .11

1 .11

T:I.67L
Time of
Conc (hr)
0.09e_Q66

0.037
0.040
0.025
0.012
e434
eslt
0.01 1
0.056
0.220
0.145
0.021
0.247
0.069
0.026
0.078
0 .011
0.020
0.07 6
0.1 06
0.009
0.069
0.030
0.019
0.1 70
0.009
0.019

*Areas AD-16, AD-17 andAD-l9 are ASCA areas treated by alternate sediment controls.

B.C. 7G-3 3122106



WATERSHED CHARACTERISTICS
Undisturbed Areas

and ASCA Areas Not Reporting To Sediment Pond

Watershed CN
AU-t 76

AUr++ 83

AUL+B 83

AUL-I€ 76

AUL2 %

AUL2+ %

AUL?B %

A{ %

AU-31\ 14

AU-4 76

AUL4A 83

AU-5 7 6

AU-6 7 6

AU-7 7 6

AU-8 7 6

AU-9 7 6

AU-10 76

AUL++ +6

AU-t2 7 6

AU-13 76

AU-14 76

AU-15 76

AU-16 76

AU-17 76

AU-18 76

AU-19 76

AU-20 7 6

AU-ZT 7 6

AU-22 76

Area (Ac.)
# 34.72

w
++6
+644

*g

144

3.89

3+7
H

7,97  26 .14
gsz

zeJ4 6.12
m4.67

13.46
4.95

4,77  9 .36
3# 30.93

w
2.33
0.66
2.43
0.91

44.93
30.1  0
36.5s
36.03
20.55
9.45
12.05

Slope

v (.%\
967,1_

#
59
12
e
&

#

65

64

#^18.5

I

H53p
+0s 53.7

69.4

85.7

w4e2
7#63.r

+3+
44.1

77.5

66.7

15 .6

7r .0
7t .0
7r .0
60.5

57.6

48.4

60.3

Hvd
length
1 (ft.)

w2.333
4g

339

Leso
975

4S25

#e0
+s60
{40

35+
re1,159

?8e793
1,400
720

44e r.s02
2f80 2.312

51Q
480
240
620
300

2,590
2,580
2,580
2,190
1,990
1,360
T,T2O

7G-4

I 000
S:-1OCN

3 .16

2S5

2S5

#

H4

#

#6

#6

#

3 .16

2$5

3 .16

3 .16

3 .16

3 .16

3 .16

3 .16

#

3 .16

3 .16

3 .16

3 .  l 6

3 .  16

3 .16

3 .16

3 .  l 6

3 .16

3 .16

3 .16

P  :  1 .5 "

1'8(s+l)  i

L:1900Y 5

0$s6 .086
g$19

0s+5
g,g7z
g$45

9$46
gs49
g's+7

0$99
0$56 .07 6

go+8

0#&.055
0.035 .037

0.0s6
0.030

0.060 .070
0.083 .088

9,927
0.030
0.013
0.030
0.03s
0.091
0.091
0.091
0.086
0.078
0.066
0.051

T:1.67L
Time of
Conc (hr)

0$9.4 .r44

0$3+
gM

M

0s75

9,977

0ssr
0s+8
0$+6

0s93 .1 l9
e-pgP_

8J44 .092
0ss9 .062

0.094
0.050

O.+oe .rr7
0.+3+.147

0s45
0.050
0.022
0.050
0.058
0.r52
0.t52
0.1s2
0.144
0 .131
0 .110
0.084

B.C. 3t22106



Summary of Peak Flows for l0-year.6-hour storm P:I.5"
(SCS type B distribution)

Watershed Peak Q (cfs.) Watershed Peak O (cfs) Watershed Peak O (cfs)

AD-IA CI48 0.59 AUL+P- 0:44 AU-23 0.78

AD-IB 0.32 1\U +B 0,4 I AU-24 t.66

AD-2A 0.15 H AU-25 0.30

AD-28 0.41 H AU-26 0.10

AD-2C 0.10 W AU-27 0.03

H ' \U2B 0,50 AU-29 0.10

H ^U3 0,52 AU-29 0.29

AD-4 0.03 /\U 31\ 0,05 AU-29A 0.67

AD-5

AD-6

AD-7

0.30

0.8 r

L83

AU.3O

AU.31

AU.32

AU.33

AU-34

AU-35

AU-36

AU.37

AU.38

AU-39

AU,4O

AU.41

0.08

0.32

0.28

0 . 1 1

0.27

0 . 1 3

0 . r 2

13.64

1 . 1 5

0 . 1 8

1,5.96

r.46

AU-5

AU-6

AU-8

AU.9

AU.1O

AU-12

AU-13

AU-15

AU-16

AU. I7

AU.4 +z 3. r2
A U  1 4  0 ; 3 5

AD-8 upper 0.48

AD-8 lower 1.59

AD-9 0.23

AD-10 upper 0.20

AD- 10 lower 0.42

A D - 1 I 0.65

AD-12 upper 0.15

AD-12 lower 0.22

AD-  13  1 .23

AD.14

AD. I5

AD-16

AD.17

AD.18

AD-19

AU.1

AU-7 t.72

AU-l t  0:09

2-5+ 0.60

B 0.6s

0.72

&69 r .12

#3 .43

0.34

0 . 1 0

0 .13

4.92

3.29

AU- 14 0.35

0.05

r .20

r .24

0 .  1 6

0 .55

0 . 1 0

0*3 3.88

AU-42 0.67

AU.43 r .75

BEAR CREEK 108.18

BEAR CREEK' 4N.70AU- 18 4.00

AU- 19 4.03

AU-20 2.37

AU-21 1. 15

1 . 5 9AU-l A 0:51 AU.22

'Design flow for the 100 year,6 hour storm event.

B.C. 7G-6 3t22t06



PEAK
HYDROGRAPH GENERATION PROGRAM

INPUT SUMMARY FOR W.S.: AD-IA

STORM: WATERSHED:

Distribution: SCS Type 'B'

Precip. Depth: 1.50 in
Duration : 6.00 hr

Curve Number :76.00
Time of Conc. : eS9e 0.066 hrs
Area : tS3 4.21 ac

OUTPUT SUMMARY

Runoff  depth:0.1873 in
Initial Abstraction - 0.6316 in

Peak Flow - 0,48 0.59 cfs (S{485 0.1379 iph)
At T : Z#3 2.52 hrs

INPUT SUMMARY FOR W.S.: AD-18

STORM: WATERSHED:

Distribution: SCS Type 'B'

Precip. Depth : 1.50 in
Duration: 6.00 hr

Curve Number :76
Time of Conc. : 0.037 hr
Area :2 . t2  ac

OUTPUT SUMMARY

Runoff  depth:0.1873 in
Initial Abstraction : 0.6316 in

Peak Flow - 0.32 cfs (0.1500 iph)
At  T  :2 .51 hrs

B.C. 7G-7 3t22106



PEAK
HYDROGRAPH GENERATION PROGRAM

INPUT SUMMARY FOR W.S.: AD-2C

STORM: WATERSHED:

Distribution : SCS Type 'B'

Precip. Depth: 1.50 in
Duration: 6.00 hr

Curve Number : 83
Time of  Conc. :0 .012 hrs
Area - 0.25 ac

OUTPUT SUMMARY

Runoff depth:0.3788 in
Initial Abstraction: 0.4096 in

Peak Flow : 0.10 cfs (0.3820 iph)
A tT :2 .50h rs

rNPUT SUMMARY FER

Preeip, Depth - 1,50 in Timeef eene, - 0,034 hr
Duratien - 6,00 hr r\re+- r,49 ae

-:

i$

n,*r** rpn)
r\t T - 2,51 hrs

B.C. 7G-9 3122106



PEAK
HYDROGRAPH GENERATION PROGRAM

Distributien - SGS Tlpe 'B' eurve Number - T6

Duratier - 6,00 hr r\rea - 0,78 ae

l-

in

n.,r*t  ruo)
r \ tT -2 ,51hrs

INPUT SUMMARY FOR W.S.: AD-4
STORM: WATERSHED:

Distribution = SCS Type 'B'

Precip. Depth : 1.50 in
Duration: 6.00 hr

Curve Number: 83
Time of Conc. :0.011 hr
Area: .08 ac

OUTPUT SUMMARY

Runoff depth : 0.3788 in
Initial Abstraction : 0.4096 in

Peak Flow : 0.03 cfs (0.382a iph)
A tT :2 .50h rs

B .C . 7G- 10 3122t06



PEAK
HYDROGRAPH GENERATION PROGRAM

INPUT SUMMARY FOR W.S.: AU-l

STORM: WATERSHED:

oiritiu"iion : scs Type'B'
Precip. Depth: 1.50 in
Duration : 6.00 hr

c;; li"-ur.':'io'
Time of Conc. - 85940.144 111
Area :644-34.72 ac

OUTPUT SUMMARY

.
Runoff depth:0.1873 in
Initial Abstraction : 0.6316 in

Peak Flow : 0$&33E cfs (0J2#e 0.1 108 iph)
At T :25+2.57 hrs

INPUT SUMI\4ARY FER VA

: STERITT: WATERSHED:

;
Distributierr- SeS Type 'B' etrEre Number- 83
Preeip, Depth - 1.50 in Tirne ef eene, - 0,032 hr
Duratien - 6,00 hr Area - 1,36 ae

EUTPUT SUMI\4ARY

n.""rii.pir- : s-gie'8 i*

n,rrr3 ,un)
' 4 tT -2 ,50h rs

B.C. 7G-21 3122106



This Paee Intentionallv Left Blank
PEAJ(

HYDRECru\PH GENERATIW

INPUT SUM}4ARY FER W:

: STERM: WATERSHED:

Biri.iu*iil" - ses rip" 'e ' ' ' 
e*rrr I'i"*"b.r -'8g'

Preeip; Depth - 1,50 in Time ef eene' - 0;026 hr
Duratien - 6'00 hr r\rea - l,16 ae

EUTPUT SUMMARY

;
ift

03rr3 *Un)
z\rT - 2'50 hrs

INPUT SUMMARY FE

STERM: WATERSHED:

Birl iu*i i l*-sesrip. 'b; 
'  '  '  " 'e**LN#u"t-zs

Preeip, Depth - 1,50 ir Time ef eene, - 0;120 hr
Duratien - 6,00 hr r\rea - 16, l0 ae

OUTPUT SUMMARY

n, * **n ,Un)
l \ t T -2 ,54h rs

B.C. 7G-22 3122106



This Pase Intentionallv Left Blank
PEAK

rNPUT SUMMARY FER W

: . STERM: WT\TERSHED:

Bir t . iu* i l " -desrvp. 'b ; ' ' ' ' ' ' 'e" t "LN"*u" t - ' io '
Preeip, Depth - 1,50 in Time ef Cene , - 0,075 hr
Duratien - 6,00 hr Area - 2,23 ae

W

n.r"rii"pttt - g,isl3 irr

INPUT SUMMARY FEFW:

STERM: WATERSHED:

Biririu*iil* - ses rip. 'e ' ' ' ' 
e"r*'" N"*brr -'io

Preeip: Depth - l.5O in Time ef eene - 0;077 hr
Duratien- 6,00 hr r\rea - l-64 ae

W

n*""ri i.p*t - g, isl3 irr

n,*rrr *un)
AtT -2 ,53h rs

B .C . 7G-23 3t22106



This Paee Intentionallv Left Blank
PEAJ(

rNPUT SUMMARY FERW

STERM: WATERSHED:

Preeip, Depth - I :50 in Tirne ef eene: - 0,081 hr
Duratien - 6,00 hr- r\rea - 3'80 ae

W

in
Initial Abstraetien - 0,6316 in

P"k+'il;1tH*J0'13

INPUT SUMMARY FER-W;S.:^U3

STERM: WATERSHED:

Preeip, Depth - 1,50 ir Time ef eene' - 0,078 hr
Duratien - 6,00 hr r\rea - 3,87 ae

W

in

t '-ttt ttt)

B.C. 7G-24 3122106



PEAK
HYDROGRAPH GENERATION PROGRAM

INPUT SUMMARY FO

'  " 'B i r i r+uui i "n- 'dedrrpe 'b i ' '  "  "  "  
e* t .N**uet - lg

Preeip, Dept*r - l:50 in Time ef Cene; - 0,0tr6 hr
Dnratien - 6,00 hr Y\rea - 0,30 ae

EUTPUT SUMMARY

tn

Initial r\bstraetien - 0'6316 in

INPUT SUMMARY FOR W.S.: AU-4

STORM: WATERSHED:

Distribution: SCS Type 'B'

Precip. Depth : 1.50 in
Duration: 6.00 hr

Curve Number :76

Time of Conc. : 0'e99Q.1 19 hr
Area :7 ,97 26. I4  ac

OUTPUT SUMMARY

Runoff depth : 0.1873 in
Initial Abstraction : 0.63 16 in

Peak t'lT; 
#" ;t':*o 

I I 82 iPh)

B.C. 7G-25 3122106



PEAK
HYDROGRAPH GENERATION PROGRAM

rNPUT SUX4N4ARY FERW:

STORMi WATERSHED:

Disiribuiien - SeS Type 'B' curve Nnmber - 83
PreeiF Depth - l:50 in Tirre ef eene; - 0,029 hr
Dnratien - 6'00 hr r\rea - 0,92 ae

W

n,rrr* ruo)
/ \ t T -2 ,50h f s

INPUT SUMMARY FOR W.S.: AU-5

STORM: WATERSHED:

Distribution : SCS Type 'B'

Precip. Depth: 1.50 in
Duration : 6.00 hr

CurveNumber:76
Time of Conc. : OJSzI-0.092 fu1
Area : N444.67 as

OUTPUT SUMMARY

Runoff depth : 0.1873 in
Initial Abstraction : 0.6316 in

Peak Flow : ?'510.60 cfs (W,1277 iph)
AtT:ZS+2.53hrs

B .C . 7G-26 3t22t06



PEAK
HYDROGRAPH GENERATION PROGRAM

INPUT SUMMARY FOR W.S.: AU-6

STORM: WATERSHED:

Distribution: SCS Type 'B'

Precip. Depth: 1.50 in
Duration : 6.00 hr

Curve Number :76
Time of Conc. : &e59 0.062 hr
Area :23+ 4.67 ac

OUTPUT SUMMARY

Runoff depth : 0.1873 in
Initial Abstraction : 0.6316 in

Peak Flow : O.39 0.65 cfs (S1404 0.1391 iph)
A tT=2 .51  h r s

INPUT SUMMARY FOR W.S.: AU-7

STORM: WATERSHED:

Distribution: SCS Type 'B'

Precip. Depth: 1.50 in
Duration: 6.00 hr

Curve Number :76
Time of Conc. : 0.094 hr
Area : 13 .46 ac

OUTPUT SUMMARY

Runoff depth : 0. 1873 in
Initial Abstraction : 0.6316 in

Peak Flow : 1.72 cfs (0.1270 iph)
A tT -2 .53h rs

B .C . 7G-27 3t22t06



PEAK
HYDROGRAPH GENERATION PROGRAM

INPUT SUMMARY FOR W.S.: AU-8

STORM: WATERSHED:

Distribution : SCS Type 'B'

Precip. Depth: 1.50 in
Duration : 6.00 hr

Curve Number :76
Time of Conc. : 0.050 hr
Area : 4.95 ac

OUTPUT SUMMARY

Runoff depth : 0.1 873 in
Initial Abstraction : 0.6316 in

Peak Flow :0.72 cfs (0.1aaa iph)
At  T  :2 .51 hrs

INPUT SUMMARY FOR W.S.: AU-9

STORM: WATERSHED:

Distribution: SCS Type 'B'

Precip. Depth : 1.50 in
Duration : 6.00 hr

Curve Number :76

Time of Conc. : }. lOe 0.117 hr
Area : 4.77 9.36 ac

OUTPUT SUMMARY

Runoff depth : 0. I 873 in
Initial Abstraction : 0.6316 in

Peak Flow : OSe Ln cfs (OJlt8 0. I 191 iph)
At T : 254 2.54 hrs

B .C . 7G-28 3t22t06



PEAK
HYDROGRAPH GENERATION PROGRAM

INPUT SUMMARY FOR W.S.: AU-10

STORM: WATERSHED:

Distribution: SCS Type 'B'

Precip. Depth: 1.50 in
Duration : 6.00 hr

Curve Number :76

Time of Conc. - g+31 0.147 hr
Area :3552 30.93 ac

OUTPUT SUMMARY

Runoff depth : 0. 1873 in
Initial Abstraction : 0.6316 in

Peak Flow : 445 3.43 cfs (0*130 0.1099 iph)
At T :256 2.57 hrs

rNPUT SUMMARY FERW:
STERM: W/ TERSHED:

Distributien - SCS TypdD' eurve Nurnber - 76
Preeip: Depth - l;50 in Time ef eene. - 0,045 hr
Drratien - 6,00 hr r\rea - 0,62 ae

EUTPUT SUMMARY

t, *r- ttt)

B.C. 7G-29 3t22t06



Culvert Dia
(in.)

Type Contributing
Watersheds

Peak

Q(cfs)

Slope
(ftlft)

Outlet
Condition

C-1U 30 €lAP
Flexible

ffi
A{J5 Reclaimed

444l H
w+

Bedreek

e4 E s+l+iBe A{J-|I_Reclaimed 0s9 0$8 soil

gU E s4P @
Reclaimed m s$5 +--+ierap

e44 e €+wP AU+:+UL+Reclaimed #z Oss S€it

H E g4P W
Reclaimed

145 0$5 S€i+

H I €AAP ffi
AJJ.{3'+UL+4

Reclaimed

# 0s5

e1JJ E €A4P A{l*}Reclaimed w 0$5 6" riB-rap

C-8U 1 8 Flexible
CMP, RCP

A{J-3'+UL3+
AU.4,ATI.4A'+UL€

4J,5 3.12 0 .13 12" rtp-rap

C.9U 60 stl pipe Bear Creek 1 0 8 . 1  8 0.06 48" rip-rap

C- 1OU 60 RCP Bear Creek 1 0 8 . 1 8 0.06 48" rip-rap

C . 1 l U 1 8 CMP AU-16 4.92 0.  r0 6" rip-rap

C . 1 2 U 24 CMP AU.17 3.29 0.04 6" rip-rap

C- 13U
C- 13aU

1 5 CMP misc. road
drainage

1.00 0.06 Soil

C-14U 60 CMP Bear Creek 108 .  t8 0.06 48" rip-rap

#59 {€ €A4P
flexible

W
AJJ4FReclaimed +46 0s5

ffi
ur_r@

HU +5 qAP
flexibfe

+34 0s5
+8e

Bedreek

e-++u & s4P AULfReclairned 0s3 H8 3--+ip+ap

HU +5 €MP
flexible

A{l4Reclaimed H 0$5
w

+g-rip-rap

#g +5 el4P
flexible

AULS+FReclaimed W? gss
w5

q--+ip-rap

w +5 €MP
flexible

AUL2B-Reclaimed 050 0$5
H

+S--+ip-+ap

CULVERT CHARACTERISTICS

7G-49 3t22t06



CULVERT CHARACTERISTICS (con't)

Culvert Dia
(in.)

Type Contributing
Watersheds

Peak
Q(cfs)

Slope
(ftlf0

Outlet
Condition

€-+D +5 €MP,
fle><ibte

AD@B
Reclaimed

s93 tg Z+l-i+p+W

C.2D 15 CMP, RCP,
flexible

AD-28, AD.2C,
AD.3B, AD-4,

AD-6

r .47 0.40 10" rip-rap

H N s+f+iBe AD4+Reclaimed w 0s3 M

C.4D 2+rz CMP AryD€
AJt+AD-14,ruD

re
0 ,30

0 .18 9" rip-rap

C-5D {+ 2+ CMP AD.3A. AD-5. AD-7.
AD-14, AD-9, C-1OD

wt
2 .59

0.08 soil

C-6D t2 CMP AD-IO 0.62 0.48 9" rip-rap

C.7D l8 CMP Abandoned In Place

C-8D l8 CMP AD.3A, AD-5
AD-7

2.36 0.05 3" rip-rap

C.9D 18 CMP See C-8D 2.36 0.05 3" rip-rap

C- IOD t8 CMP TIPPLE WASH
HOSE

0.25 0.03 soil

s E €+4P
flexibte

B5 Oss
w

g--rip+ap

C.I2D 8 CMP AD. l8 0.55 0.05 soil



Worksheet
Worksheet for Circular Ghannel

Project Description

Worksheet
Flow Element

Method

Solve For

c-8u
Circular
Channel
Manning 's
Formula
Channel
Depth

Input Data

Mannings
Coefficient
Slope

Diameter
Discharge

0 . 0 1 5

0.130 fvft
000

1 8  i n
3.12 cfs

Results

Depth
Flow Area
Wetted
Perimeter
Top Width
Crit ical Depth
Percent Full
Crit ical Slope
Velocity
Velocity Head
Specific
Energy
Froude
Number
Maximum
Discharge
Discharge Full
Slope Ful l
Flow Type

0.31 f t
0.3 ft2

1 .42  f t

1 . 2 2  f t
0.67 ft
20.8 Yo

0.006862 fuft
11 .70  fUs
2.13  f t
2.44 f t

4 .41

35.31 cfs

32.82 cfs
0.001175 f ! f t
Supercrit i

cal

B.C.

g :\fl owmaster projects\bear canyon.fm2
312212006 12.40 PM O Haestad Methods, Inc.

Minimum required riprap conditions : 1 2" m.d. riprap at outlet

7G-6r
C. W. Mining Company

37 Brookside Road Waterbury, CT 06708 USA

3122106
Project Engineer: Charles Reynolds

FlowMaster v6.0 [614b]
(203) 755-1666 Page 61



Project Description

B.C.

g :\fl owmaster projects\bear canyon.fm2
31221200612:40 PM @ Haestad Methods, Inc.

Worksheet
Worksheet for Circular Channel

7G-98

C. W. Min ing Company
37 Brookside Road Waterbury, CT 06708 USA

3122106
Project Engineer: Charles Reynolds

FlowMaster v6.0 [61ab]

Worksheet
Flow Element

Method

Solve For

c-4D
Circular
Channel
Manning's
Formula
Channel
Depth

Input Data

Mannings
Coefficient
Slope

Diameter
Discharge

0.024

0.180 fuft
0

1 2  i n
0.30 cfs

Results

Depth
Flow Area
Wetted
Perimeter
Top Width
Crit ical Depth
Percent Full
Crit ical Slope
Velocity
Velocity Head
Specific
Energy
Froude
Number
Maximum
Discharge
Discharge Full
Slope Full
Flow Type

0.13  f t
0.1 ftz

0.74 f t

0.67 ft
0.23 ft
13.1 %

0.019460 fuft
4.95 fVs
0.38 ft
0.51 f t

2 .91

8.81 cfs

8.19 cfs
0.000242 tvft
Supercrit i

cal

(203) 755-1666 Page 98



Project Description

B,C.

g :\flowmaster projects\bear canyon.fm2
312212006 12:40 PM O Haestad Methods, Inc.

Worksheet
Worksheet for Gircular Channel

A velocity arrestor will be placed at the outlet.

7G-99

C. W. Mining Company
37 Brookside Road Waterbury, CT 06708 USA

3122106
Project Engineer: Charles Reynolds

FlowMaster v6.0 [614b]

Worksheet
Flow Element

Method

Solve For

c-5D
Circular
Channel
Manning's
Formula
Channel
Depth

Input Data

Mannings
Coefficient
Slope
Diameter
Discharge

0.024

0.080 fuft
2 1  i n

2.59 cfs

Results

Depth
Flow Area
Wetted
Perimeter
Top Width
Critical Depth
Percent Full
Crit ical Slope
Velocity
Velocity Head
Specific
Energy
Froude
Number
Maximum
Discharge
Discharge Full
Slope Full
Flow Type

0.22  f t
0.2 ftz

1 . 2 7  f t

1 . 1 6  f t
0.58 ft
12.6 %

0.015951 fVft
14.79 ttls

3.4 ft
3.62 ft

6 .71

82.57 cfs

76.76 cfs
0,000911 fuft
Supercrit i

cal

(203) 755-1666 Page 99



DITCH CHANNEL
SLOPE %

CONTRIBUTING
WATERSHED

PEAK
Q(cfs) BANK AND

BOTTOM DESC.

MANNING'S
tl(u)

ls z+air{-l+Aax AD-3'sReclaimed W ReekrrS.eil 0$3

D-2D 6 Min. 20 Max AD-3A. AD.5 0.s3 Rocky Soil, Bedrock 0.03

l=H Z+,+in#,qs*
l4Max

W *6 @
r€und€uhrcrt

0$3

D-4D 2 Min, 7 Av
17 Max

AD-14 0.05 Soil 0.03

lH aAainJs}Aa* AD4 wt S€il 0$3

D.6D 2 Min. 4 Max AD.3A, AD-5, AD-7
AD-9, AD.1O, AD-I2

AD.14

3.63 Rocky Soil 0.03

D-7D 2 Min, 6 Av
55 Max

AD.IA, AD-IB, AD.
2A AD.LB, AD.2C,
AD-3B AD.4, AD-6,

AD-8

4Sg
5 .01

Soil
Dso.3"

0.03
0.033

D-8D 2 Min. 7 Max AD. I3 r .23 Soil 0.03

D-8D
Water Bar

3 Av. AD.13 1.23 Soil 0.013

D-9D 4 Min. 10 Max AD.15 t .20 Soil 0.03

D-IOD 7 Min, 50 Max AD.6, AD.3B, AD-ZC 1.03 Dso.4" 0.033

D. l lD 41 Min
Near Vertical Max

TIPPLE WASH HOSE 0.25 Grouted rip-rap 0.03s

D-12D 81 Av. TIPPLE WASH HOSE 0.25 Grouted 0.03

D. I3D
Water Bar

0.5 Av. AD-6 Partial 0.23 Soil 0.03

H4D 0+06-Av; AUt-4lFReclaimed B5 Soit 0$3

D. I5D 0.05 Av. AD.16 1.24 Soil 0.03

D. I6D

D.17D

0.05 Av.

0.08

AD.18

AU-23.AD-20

0.55

0.99

Soil 0.03

DITCH CHARACTERISTICS

B.C. 7G- 108 8tau02



DITCH CHARACTERISTICS (cont)

DITCH CHANNEL
SLOPE %

CONTRIBUTING
WATERSHED

PEAK
Q (cfs)

BANK AND
BOTTOM DESC.

MANNING'S
n(u)

D - IU 2 Min, 8 Max AU.5 z5+ 0.060 Dso,2", D-u^.4tt 0.03

D-2U 7 Min. l0 Max AU-6. A{+t D-lU 0,48 1.25 Rocky Soil 0.03

D-3U 4 Min, 18 Max D-2U, AU.1 . AU-8 wz 3.69 Rocky Soil 0.03

D.4U I Min, l0 Av,
l8 Max

D-3U. AU.9 AUL+E M4.81 Rocky Soil 0.03

D-5U 4 Min, 13 Max AU-I5 0.13 Rockv Soil 0.03

D-6U 3 Min. 6 Max AU-14 0.3s Rocky Soil 0.03

D-7U I Min. 16 Max AU-12 0.34 Rocky Soil 0.03

D-8U 2 Min, 6 Av
31 Max

AU- l ,W
A{r+€r4{4

AU 2AI AU 29

1 ,7  5  3 .88 Soil
Dso.6"

0.033

D-9U I Min. 6 Max AU-16 4.92 Dso.4" 0.03

D-1OU 3 Min, 10 Max AU-17 3.29 Dso.4" 0.03

D-11U 3 Min, 8 Max misc. road drainage l.0G) Soil 0.03

D-12U 3 Min
9 Max

AU.18 4.0 Soil
Dso.4"

0.03

D- I3U 2 Min, 6 Av,23
Max

misc. road drainage 1.0(b) Soil 0.03

D.14U 6 Min, 66 Max Outlet of Sed Pond A 8.9 Dso.4"
Dyu*.10"

0.03

D- I5U W
l4a>(

AJJ4Reclaimed u'z soi+ 0$3

D-16U +€+d/ 0,4 I soi+ 0s3

D-17U 13 Av AUL+:+IU:+4-Reclaimed 144 bedreek g$3

D- I8U +l+iry+-q.v
lFlv4ax

A'U[+Reclaimed 0. 3 sei]:r#< 0s3

D-19U 6Av AJt+B-Reclaimed 05e soi+ 0+3

D-2OU 16 Av AU-42 0.67 soil 0.03

D-21U 13 Av AU.43 1 .7  5 D5o:3" 0.03

D-22U 1 l  Av AU.Tg, AU.25 4.33 Dso:6t t 0.03



Worksheet
Worksheet for Trapezoidal Ghannel

Project Description

Worksheet
Flow Element

Method

Solve For

DITCH D.7D
Trapezoidal
Channel
Manning's
Formula
Channel
Depth

Input Data

Mann ings
Coefficient
Slope
Left Side Slope
Right  S ide
Slope
Bottom Width
Discharge

0.030

0.020000 fuft
0 . 6 7  V :  H
0 . 6 7  V :  H

2.00 ft
5.01 cfs

Results

Depth
Flow Area
Wetted
Perimeter
Top Width
Crit ical Depth
Critical Slope
Velocity
Velocity
Head
Specific
Energy
Froude
Number
Flow Type

0.51
1 . 4

3.82

3.51
0.51

0.019943
3.58
0.20

0.71

1 . 0 0

Subcrit ical

ft
ft2
ft

ft
ft
fUft
fUs
ft

ft

Use Minimum Depth :0.75 ft
Velocity < 5 fps
At steep slope 55%

Minimum Freeboard : 02+ 0.24 ft
No rip-rap rquired
Use Dso :6"

B.C.

g:\fl owmaster projects\bear ca nyon.fm 2
31221200612:40 PM @ Haestad Methods, Inc.

7G-124

C, W. Mining Company
37 Brookside Road Waterbury, CT 06708 USA

Bt01t02
Project Engineer: Charles Reynolds

FlowMaster v6.0 [614b]
(203) 755-1666 Page 124



Project Description

B.C.

g:\fl owmaster projects\bear canyon.fm2
312212006 12:40 PM @ Haestad Methods, Inc.

Worksheet
Worksheet for Trapezoidal Ghannel

7G-r2s
C. W. Mining Company

37 Brookside Road Waterbury, CT 06708 USA

8t01t02
Project Engineer: Chades Reynolds

FlowMaster v6.0 [614b]

Worksheet

Flow Element

Method

Solve For

DITCH D-7D
(Avg Slope)
Trapezoidal
Channe l
Manning 's
Formula
Channel Depth

Input Data

Mannings
Coefficient
S lope
Left Side Slope

0.030

0.060
0.67

Right  S ide 0.67
Slope
Bottom Width 2.00
Discharge 5.01

fUft
V :
H
V :
H
ft
cfs

Results

Depth
Flow Area
Wetted
Perimeter
Top Width
Crit ical Depth
Critical Slope
Velocity
Velocity
Head
Specific
Energy
Froude
Number
Flow Type

0.37 ft
1.0 f t2

3.34 ft

3 . 1 1  F t
0.51 f t

0.019943 fUft
5.26 fUs
0.43 ft

0.80 ft

1 . 6 8

Supercriti
cal

(203) 755-1666 Page 125



Worksheet
Worksheet for Trapezoidal Ghannel

Project Description

Worksheet

Flow Element

Method

Solve For

DITCH D-7D
(Max Slope)
Trapezoidal
Channel
Manning 's
Formula
Channel Depth

Input Data

Mannings
Coefficient
Slope
Left Side Slope

0.030

0.550
0.67

Right  S ide 0.67
Slope
Bottom Width 2.00
Discharge 5.01

fttft
V :
H
V :
H
ft
cfs

Results

Depth
Flow Area
Wetted
Perimeter
Top Width
Crit ical Depth
Critical Slope
Velocity
Velocity
Head
Specific
Energy
Froude
Number
Flow Type

0.20 ft
0.5 ft,

2 . 7 1  f t

2.59 ft
0.51 f t

0.019943 fUft
11.12 fVs
1.92 f t

2 .12  f t

4.70

Supercrit i
cal

B.C.

g :\fl owmaster projects\bear canyon.fm2
312212006 12:40 PM @ Haestad Methods. Inc.

7G-r26

C. W. Mining Company
37 Brookside Road Waterbury, CT 06708 USA

8t01t02
Project Engineer: Charles Reynolds

FlowMaster v6.0 [614b]
(203) 755-1666 Page 126



Pro.yect Description

B.C.

g :\fl owmaster projects\bear canyon.fm2
312212006 12:40 PM O Haestad Methods, Inc.

Worksheet
Worksheet for Trapezoidal Ghannel

7G-r42

C. W. Mining Company
37 Brookside Road Waterbury, CT 06708 USA

8101102
Project Engineer: Charles Reynolds

FlowMaster v6.0 [614b]

Worksheet
Flow Element

Method

Solve For

D . 1 U
Trapezoidal
Channel
Manning's
Formula
Channel
Depth

Input Data

Mannings
Coefficient
Slope
Left Side Slope

Right Side
Slope
Bottom Width 0
Discharge 0.60

0.030

0.020
1 . 0 0

1 , 0 0

fUft
V :
H
V :
H
ft
cfs

Results

Depth
Flow Area
Wetted
Perimeter
Top Width
Crit ical Depth
Critical Slope

Velocity

Velocity
Head
Specific
Energy
Froude
Number
Flow Type

0.22
0.05
0.62

0.44
0 . 1 9

0.045935

1 . 2 7

0.02

0.24

0.68

Subcrit ical

ft
ftz
ft

ft
ft
ftl
ft
ftl
S

ft

ft

Use Minimum Depth : .67 0.32 ft Minimum Freeboard: S.$l 0.10 ft
Velocitv < 5 i No riprap required

(203) 755-1 666 Page 142



Project Description

B.C.

g :\fl owmaster projects\bear canyon.fm2
31221200612:40 PM @ Haestad Methods, Inc.

Worksheet
Worksheet for Trapezoidal Ghannel

7G-r43

C. W. Mining Company
37 Brookside Road Waterbury, CT 06708 USA

8101102
Project Engineer: Charles Reynolds

FlowMaster v6.0 [614b]

Worksheet

Flow Element

Method

Solve For

D-1U (Max
Slope)
Trapezoidal
Channel
Manning's
Formula
Channel
Depth

Input Data

Mannings
Coefficient
Slope
Left Side Slope

Right Side
Slope
Bottom Width 0
Discharge 0.06

0.030

0.080
1 . 0 0

1 . 0 0

fVft
V :
H
V :
H
ft
cfs

Results

Depth
Flow Area
Wetted
Perimeter
Top Width
Crit ical Depth
Critical Slope
Velocity
Velocity
Head
Specific
Energy
Froude
Number
Flow Type

0.34 ft
0 .19  f t

0.045934 fUft
2.13 fUs
0.07 ft

0.24 ft

1 . 3 0

Supercrit i
cal

0 . 1 7
0.03
0.47

ft
ft2
ft

(203) 755-1666 Page 143



Worksheet
Worksheet for Trapezoidal Ghannel

Prolect Description

Worksheet
Flow Element

Method

Solve For

D-2U
Trapezoidal
Channel
Manning's
Formula
Channel
Depth

Inout  Data

Mannings
Coefficient
Slope
Left Side Slope

Right Side
Slope

0.030

0.070
1 . 0 0

1 . 0 0

fUft
V :
H
V :
H
ft
cfs

Bottom Width 0.00
Discharge 1.25

Results

Depth
Flow Area
Wetted
Perimeter
Top Width
Crit ical Depth
Critical Slope
Velocity
Velocity
Head
Specific
Energy
Froude
Number
Flow Type

0.54 ft
0.3 ft'z

1 . 5 2  f t

1 . 0 7  f t
0.63 ft

0.030641 fvft
4.33 fUs
0.29 ft

0.83 ft

1 . 4 7

Supercriti
cal

B.C.

g :\fl owmaster projects\bear canyon.fm2
31221200612:40 PM @ Haestad Methods, lnc.

7G-r44
C. W. Mining Company

37 Brookside Road Waterbury, CT 06708 USA

8101102
Project Engineer: Charles Reynolds

FlowMaster v6.0 [614b]

Use Minimum Depth :0.67 ft Minimum Freeboard : 0.29 ft
Velocitv < 5 No riprap required

(203) 755-1666 Page 144



Worksheet
Worksheet for Trapezoidal Channel

Project Description

Worksheet

Flow Element

Method

Solve For

D-2U (Max
Slope)
Trapezoidal
Channel
Manning 's
Formula
Channel
Depth

Input Data

Mann ings
Coefficient
S lope
Left Side Slope

0.030

0.1  00
1 . 0 0

Right Side 1.00
Slope
Bottom Width 0.00
Discharge 1.25

fVft
V :
H
V :
H
ft
cfs

Results

Depth
Flow Area
Wetted
Perimeter
Top Width
Crit ical Depth
Critical Slope
Velocity
Velocity
Head
Specific
Energy
Froude
Number
Flow Type

0.50 ft
0.3 ft,

1 . 4 2  f t

1 .01  f t
0.63 ft

0.030641 fuft
4.95 fUs
0.38 ft

0.88 ft

1 . 7 4

Supercriti
cal

B.C.

g :\fl owmaster projects\bear canyon.fm2
A2212A06 12:40 PM @ Haestad Methods, Inc.

7 G-r4s
C. W. Mining Company

37 Brookside Road Waterbury, CT 06708 USA

8la1t02
Project Engineer: Charles Reynolds

FlowMaster v6.0 [614b]
(203) 755-1 666 Page 145



Worksheet
Worksheet for Trapezoidal Ghannel

Project Description

Worksheet
Flow Element

Method

Solve For

D.3U
Trapezoidal
Channel
Manning's
Formula
Channel
Depth

Input Data

Mannings
Coefficient
Slope
Left Side Slope

0,030

0.040
1 . 0 0

Right  S ide 1.00
Slope
Bottom Width 8.00
Discharge 3.69

fuft
V :
H
V :
H
ft
cfs

Results

Depth
Flow Area
Wetted
Perimeter
Top Width
Crit ical Depth
Critical Slope
Velocity
Velocity
Head
Specific
Energy
Froude
Number
Flow Type

0.16  f t
1.3 f t2

8.45 ft

8.32 ft
0 .19  f t

0.023708 fuft
2.84 ttls
0 .13  f t

0.28 ft

1 , 2 7

Supercrit i
cal

Use Minimum Depth : 0.5 ft Minimum Freeboard: 029 0.34 ft
Velocitv < 5 fps No riorao reouired

B.C.

g :\fl owmaster projects\bear ca nyon.fm2
312212006'12:40 PM @ Haestad Methods, Inc.

7G-r46
C. W. Mining Company

37 Brookside Road Waterbury, CT 06708 USA

8t01t02
Project Engineer: Charles Reynolds

FlowMaster v6.0 [61ab]
(203) 755-1666 Page 146



Worksheet
Worksheet for Trapezoidal Ghannel

Project Description

Worksheet

Flow Element

Method

Solve For

D-3U (Max
Slope)
Trapezoidal
Channel
Manning 's
Formula
Channel
Depth

Input Data

Mannings
Coefficient
Slope
Left Side Slope

0.030

0.1  80
1 . 0 0

Righ t  S ide  1 .00
Slope
Bottom Width 8.00
Discharge 3.69

f!ft
V :
H
V :
H
ft
cfs

Depth
Flow Area
Wetted
Perimeter
Top Width
Crit ical Depth
Critical Slope
Velocity
Velocity
Head
Specific
Energy
Froude
Number
Flow Type

0 . 1 0
0.8

8.29

8.20
0 . 1 9

0.023708
4.50
0,31

0.42

2.51

Supercriti
cal

ft
ft2

ft

ft
ft
fuft
fUs
ft

ft

B.C.

g :\fl owmaster projects\bear ca nyon.fm2
312212006 12:40 PM O Haestad Methods. Inc.

7G-r47
C. W. Mining Company

37 Brookside Road Waterbury, CT 06708 USA

8101102
Project Engineer: Charles Reynolds

FlowMaster v6.0 [614b]
(203) 755-1 666 Page 147



Worksheet
Worksheet for Trapezoidal Channel

Project Description

Worksheet
Flow Element

Method

Solve For

D.4U
Trapezoidal
Channel
Manning's
Formula
Channel
Depth

lnput Data

Mannings
Coefficient
Slope
Left Side Slope

0.030

0 . 1 0 0
1 . 0 0

Righ t  S ide  1 .00
Slope
Bottom Width 8.00
Discharge 4.81

fvfr
V :
H
V :
H
ft
cfs

Results

Depth
Flow Area
Wetted
Perimeter
Top Width
Crit ical Depth
Critical Slope
Velocity
Velocity
Head
Specific
Energy
Froude
Number
Flow Type

0 . 1 4  f t
1.2 ft2

8.40 ft

8.28 ft
0.22 ft

0.022492 tvft
4.17 f t ls
0.27 ft

0.41 ft

1 . 9 7

Supercriti
cal

Use Minimum Depth : 0.5 ft i Minimum Freeboard: 0.36 ft
Velocitv < 5 i No riprap requi

B.C.

g :\fl owmaster projects\bear ca nyon.fm2
312212006 12:40 PM @ Haestad Methods. Inc.

7G-r48
C. W. Mining Company

37 Brookside Road Waterbury, CT 06708 USA

8t01t02
Project Engineer: Charles Reynolds

FlowMaster v6.0 [61ab]
(203) 755-1666 Page 148



Worksheet
Worksheet for Trapezoidal Ghannel

Project Description

Worksheet

Flow Element

Method

Solve For

D-4U (Max
Slope)
Trapezoidal
Channel
Manning's
Formula
Channel
Depth

Input Data

Mannings
Coefficient
Slope
Left Side Slope

0.030

0 . 1  8 0
1 . 0 0

Right Side 1.00
Slope
Bottom Width 8.00
Discharge 4.81

fVft
V :
H
V :
H
ft
cfs

Results

Depth
Flow Area
Wetted
Perimeter
Top Width
Crit ical Depth
Critical Slope
Velocity
Velocity
Head
Specific
Energy
Froude
Number
Flow Type

0 . 1 2  f t
1.0 f t ,

8.34 ft

8.24 ft
0.22 ft

0.022493 filft
4.99 fUs
0.39 ft

0.51 f t

2.57

Supercriti
cal

B.C.

g:\flowmaster projects\bear canyon.fm2
31221200612:40 PM @ Haestad Methods. Inc.

7G-r49
C. W. Mining Company

37 Brookside Road Waterbury, CT 06708 USA

8t01t02
Project Engineer: Charles Reynolds

FlowMaster v6.0 [61abj
(203) 755-1 666 Page 149



Worksheet
Worksheet for Trapezoidal Channel

Project Description

Worksheet
Flow Element

Method

Solve For

D-8U
Trapezoidal
Channel
Manning's
Formula
Channel
Depth

Input Data

Mannings
Coefficient
S lope
Left Side Slope

Right  S ide
Slope
Bottom Width 2.00
Discharge 3.88

0,033

0.020
0.67

0.67

fUft
V :
H
V :
H
ft
cfs

Results

Depth
Flow Area
Wetted
Perimeter
Top Width
Critical Depth
Critical Slope

Velocity

Velocity
Head
Specific
Energy
Froude
Number
Flow Type

0.44
2.2

3.58

3.31
0.44

0.020626

3.32

0 . 1 7

0.61

0.99

Subcrit ical

ft
ft2
ft

ft
ft
ftl
ft
fv
s
ft

ft

Use Minimum Depth :0.67 ft I Minimum Freeboard: &l5 0.23 ft
Velocity < 5 fps i No riprap required typically
At steep slope 3I% Use Dso  :6 "

B.C.

g :\fl owmaster projects\bear ca nyon.fm2
31221200612:40 PM @ Haestad Methods, Inc.

7G- I  56

C. W. Mining Company
37 Brookside Road Waterbury, CT 06708 USA

8101102
Project Engineer: Charles Reynolds

FlowMaster v6.0 [614b]
(203) 755-1 666 Page 156



Worksheet
Worksheet for Trapezoidal Channel

Project Description

Worksheet

Flow Element

Method

Solve For

D-8U (Avg
Slope)
Trapezoidal
Channel
Manning's
Formula
Channel
Depth

Input Data

Mannings
Coefficient
S lope
Left Side Slope

Right Side
Slope
Bottom Width 2.00
Discharge 3.88

0.033

0.060
0.67

0.67

fttft
V :
H
V :
H
ft
cfs

Results

Depth
Flow Area
Wetted
Perimeter
Top Width
Critical Depth
Critical Slope
Velocity
Velocity
Head
Specific
Energy
Froude
Number
Flow Type

0.32 ft
0.8 ft2

3 .18  f t

2.46 ft
0.44 ft

0.020626 fuft
4.85 fVs
0.37 ft

0.69 ft

1 . 6 5

Supercrit i
cal

B.C.

g :\fl owmaster projects\bear canyon.fm2
312212006 12:40 PM @ Haestad Methods, Inc.

7 G-rs7
C. W. Mining Company

37 Brookside Road Waterbury, CT 06708 USA

8t01t02
Project Engineer: Charles Reynolds

FlowMaster v6.0 [61ab]
(203) 755-1 666 Page 157



Worksheet
Worksheet for Trapezoidal Ghannel

Project Description

Worksheet

Flow Element

Method

Solve For

D-8U (Max
Slope)
Trapezoidal
Channel
Manning 's
Formula
Channel
Depth

Input Data

Mannings
Coefficient
S lope
Left Side Slope

Right  S ide
Slope
Bottom Width 2.00
Discharge 3.88

0.033

0 . 3 1 0
0.67

0.67

fUft
V :
H
V :
H
ft
cfs

Results

Depth
Flow Area
Wetted
Perimeter
Top Width
Crit ical Depth
Critical Slope
Velocity
Velocity
Head
Specific
Energy
Froude
Number
Flow Type

0.20 ft
0.5 ft,

2.72 ft

2.60 ft
0.44 tt

0.020626 fuft
8.44 ttJs
1 . 1 1  f t

1 ,31  f t

3.53

Supercriti
cal

B.C.

g:\fl owmaster projects\bear ca nyon.fm2
31221200612:40 PM @ Haestad Methods, Inc.

7G- 158

C. W. Mining Company
37 Brookside Road Waterbury, CT 06708 USA
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Efficiency 50 min/hr - (115.4 cycles/hr)(6 cu ydlcycle)(S0 min/60 min) :577 cuydlhr (.96
cycles/hr)

980 Loader Cvcle Time

(From Cat Perforrnance Handbook)
a. 314 tnch to 6 inch
b. Pi le (10 ft  or less)
c. 314 tnch to 6 inch

(60 min/hr)l(O.52 min/cycle) : I 1 5.4 cycles/hr

Summarv of Reclamation Cost Estimate

Direct Costs
a. Seal Portals and Backfill
b. Removal of Structures
c. Soil Placement and Ripping
d. Channel Restoration
e. Revegetation
f. Monitor Well Plugging

Total Direct Costs:

Indirect Costs
g. Maintenance and Monitoring ( 10%)
h. Contingency (5%)
i. Engineering Redesign (2.5%)
j. Mobilization and Demobilization (5%)
k. Contract Management Fee (2.5%)

Total Indirect Costs:

Total Reclamation Cost (2001 dollars)

Escalated Values
2042 - 1,770,07 5
2003 - 1,825,302
2004 - 1,882,251
2005 - 1,940,978

0.55 min
0.00 min
0.01 min
0.04 min
0.52 min

The total bond currently posted, rounded to the nearest $ 1,000, is $1,825,000.
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Escalation Factor
3.12% (est)
3.12% (est)
3.12% (est)
3.r2% (est)

$  112 ,500
$ ar+rqe3 216.280

$  178 ,617
$ 403,728
s 462,968
s 5.000

$ wl6 1,379.093

s w 137.904
$ f f i&  68.955
$ we34"477
$ ffi+ 68.955
$ 3+334 34.477

$W

$ lffi 1.723.866
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@Pavement

02220-87 5-1750 (Pavement Removal 3")
Area:8ee 1.450 square yards (1.200 at Bath-House. 250 at load-out)
Cost: ($ 3.85 /sq yd) (See 1"450 sqyd): S 3re8+5J!3
Time: (8e0 1.450 sq yd) I (420 sq yd/day): l9e 3.45 days

W Asphalt will be relayed at Trail Canyon
Volume: (g 121 CY) (2 tons/yd) (1.3 swell factor):+44 315 Tons
l6 ton truck; distance to haul approx. 4g 4 miles round trip - 3 8 trips/day
Time : (g 121 cu Vd)/(a&128 cu ydlday; : 14Q.!5 days
nump eee - (tZ+fe

01590-200- 5300 Dump Truck Cost: ( $ 823.88/day) ( l-4 1.0 days) :$ !{14824

cost subtotal $ +4a2 6,401
Time Subtotal * 4.5 davs

Shower House

02220-100-0 I 00 (Framed Portion, includes disposal)
Volume : (92 ft) (50 ft) (8 ft) : 36,800 cu ft
Cost: ($ 0.24 /cu ft) (36,800 cu ft) : $ 8,832
Dump Fee: ((36,800 cu ft) 127) (0.3 rubble volume) (1.35 tons/cy) ($7.00/ton): $3,864
Time: (36,800 cu ft) l(20,100 cu ft lday): 1.83 days

02220-1 00-0080 (Masonry Portion, includes disposal)
Volume : (92 ft) (50 ft) (8 ft) : 36,800 cu ft
Boot wash Volume : (12 ft) (5.5 ft) (8 f0 :528 cu ft
Cost : (S 0.24 /cu ft) (37,328 cu ft) : $ 8,959
Dump Fee: ((37,328 cu ft) 127) (0.3 rubble volume) (1.35 tons/cy) ($7.00/ton): $3,919
Time: (37,328 cu ft) I (20,100 cu ftlday): 1.86 days

Concrete Demolition
Foundation Volume : (0.67 ft) (2 fr) (284 ft) : (380.6 cu ft) I 27 :14.1 cu yds
Footing Volume - (0.67 ft) (2 ft) (319 f0 : (427.5 cu ft) I 27 :15.8 cu yds
Floor Volume : (92 ft) (50 ft) (0.33 ft): (1518 cu ft) I (27):56.2 cu yds
Boot wash Floor Volume :(12 f t )  (5.5 f tx0.33 f t ; :  (21.8) 127 :0.81 cu yds
Total Volume : 86.9 cu yds
Cost :  (86.9  CY)  (S l2 .79 lCY;  :  $1,111

Time: (638 s.f.) / (180 s.f./day) + (319 L.F.) / (300 L.F./day) + (4,666 s.f.) / (500 s.f./day): 13.94 days

02220-87 5-5550 (Concrete Disposal on Site) 002315-400-1300 (3 CY loader) 02320-200-0320
( 16 ton truck)

Volume : (86.9 CY) (1.3 swell factor) : I 13.0
Cost :  (113 CY)  ($10.69 lCY;  -  $1,208
Time: (113 cu. yds) I  (232 cu. yds/day):0.49 days
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Cost Subtotal
Time Subtotal

$ 27,893
18.12 days
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