
Appendix S-K

Wild Horse Ridge

Tank Seam pad

And Access Road

Mine #
File
Record #
Doc. Date

B.C. sK- 1 5t09/06

-

Recd. Date



Introduction

This Appendix discusses the construction of the Wild Horse Ridge Tank Seam access

road and portal pad. (Areas TS-16 and TS-17 on Plate 2-3G) Cut and Fill volumes have been

determined for the road and pad and are summarized in Tables sK-l and 5K-2. Also included is

an operational slope stability analysis and a reclaimed slope stability analysis. Pre-mining,

Operational and Post-mining cross-sections are detailed in Attachment B of this Appendix. The

as built sl the same as the desi lvsis for stabili

TS-16 Constructions Description

Construction in this area'rrri{l included the widening of the switchback and adding two

passing areas in the road. Construction rritl.tegin began at the switchback and the material cut

out of the side of the mountain to widen the tumwillsewas used justbelow the switchhack and

in the area around cross-section 4 to widen the road in these areas. Topsoil wi{*Se was

recovered to a depth of 6-10 inches from the areas where the road +nill was wiclened generating

approximately I24 a* yd. of material. The topsoil geuerated +t the switchback was used at the

same slope.

The area included in TS-16 will not be reclaimed but will be used for post mining access

to the hunting cabin as described on page 4-7. During construction silt fences will be used below

all cut and fill areas. Upon completion of construction all disturbed slopes will be covered will

erosion control matting and reseeded (See Appendix 7-K). Cut slopes, fill slopes, and fill

placement will follow the recommendations given in the Slope Stability analysis and report,

included in Attachment B. A summary of the cut and fill volumes is shown Table 5K-1. Cross-

Sections are shown in Attachment A.
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Table 5K-1

T5-16 Summary of Cut and Fill

TS-17 Construction Descriptions

construction will begin# beqan at the hunting cabin turn off .

Topsoil rvill be was removed form the project cut areas (Table 5K-2) and placed in the WHR

Tank Seam Topsoil Stockpile located ner east of the pad. Material rvilt

th€fl+e wa.$ then removed from the road cuts and compacted around the outside of the firue

switchbacks located inside the area in order to allow th€ffi it to be widened. As the cut

progressesr*p-the+ead into.the pad, topsoil +rrit+Se Was removed prior to the road cut being made

andplacedinthestoragepile.CutstIfitl+eweremadestartingatthe@

ea-st end of the pad and lrlovine

towards the west. Most of the material will be hauled approximately 3Sg 200 ft. and placed at

the

then 700 ft-ro the turn abeve tlre Elird eanyen Se*rn Pad, A'retaining wall-(shewn en pl*te S-

fG)-{+.iil+e Uuitt Uettew +etum

Cross-sections are shown in attachment A.

Cross
Section

Cut Vo.
(Cu Yds.)

Topsoil
(Cu Yds.)

Fill Vol.
(Cu Yds.)

Excess
(Cu Yds.)

Amount
Hauled

Avg Haul
Dist. (Ft)

Cum. Vol.
(Cu Yds.)

I 83S 1.982 *36 139 l .291 655 cut l6t 4s0 -655

2 +3+ 74r -28 55S 860 147 Fill -0- -0- -508

3 52 *30 319 297 fitl -0- -0- -2tl
4 35 *30 161 156 fill -0- -0- -55

Totals
L348

2,810
*t24 L{€e

2,631
161 450
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Table 5K-2

TS- 17 Summary of Cut and Fill Volumes

Area Cut Vo. (Cu
Yds.)

Topsoil (Cu
Yds.)

Fill Vol. (Cu
Yds.) Excess (Cu Yds.) Amount

Hauled
Avg Haul
Dist. (Ft)

Cum. Vol.
(Cu Yds.)

0+00 {++0 #0 t+5+ry5 LA44!!5 fiil +++9 2.44s +0e 300 -H+9 2.44s
0+50 8e0 -€e0 ++3Sl_919 +#5$ilQ31 fill +#5S 3.038 +s0 300 4# 5.483
I +00 +7+ 30 --{++0 wuJy 34+Al4L fill *? 2J42 5S 300 w7.632
I +50 686 s0 -+o+0 +412.056 543+u+ 2.006 fill 4- 2"006 + 300 +7+ 9.639
2+00 w l.e0e -.lJ5g l+f,l .046 +#l+eu+ 863 cut -0- -0- 41+ 8,7.7s

2+50 4#4 5.447 -*HQ wf ,1,446 3;8€a4QQl_cut +8e+ -0, 3€g -0- ++48 4.774
3+00 ffi3.791 --2+t0 3f+61J44 {+?441+ I .948.cut +p++ -u 3.eg -0- ry2.826
3+50 3++ 2.37 5 I {90 w67i 2#834tl 1.699 cut 4{4+ -0- 3es -0- -59 I .124
4+00 l.453 0 24A 1.213 cut 0 0 86

Totals
+-r#29

.15,055

-+3lJ
1.760

+LSgg 14.96? ++H3 9"638 388 300

Topsoil depths vary from 6-10 inches along the access road and are I inches at the pad

site, but may be as deep as 20 inches along the northeast edge of the pad (Appendix 2-C).

Assuming a topsoil depth of I inches approximately 1,400 cu. yds. of topsoil will be recovered

fromtheconstructionarea.Thetopsoilstockpileholdsl.760cu

yds. of material.0.71 acres nee@
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Silt fences will be placed below the disturbed area before both construction and

reclamation begin. During the initial road cut, care srilt+e was taken to prevent disturbed

material from migrating downslope in the following manner. The initial removal wi{l+e was

made using a backhoe. Trees and/or shrubs immediately ahead of the cut will be was removed

by pulling them back into the previous cut. Using the backhoe, a berm rvill be was created on

the downhill side of the cut, as shown inFigure 5G-1. Whenthe bermisjftwas inplace, the

road cuts willbe started as shown in Figure 5G-1 and 5G-2 using a backhoe and/or front end

loader. The road cuts will be was made into the slope towards the cut face rather than parallel to

the slope, which resulted in any rocks or sloughage dislodged by the equipment during

the road cutting to be contained within the berm. is

ffi

Cut slopes, fill slopes, and fill placement will follow the recommendations given in the

Slope Stability analysis and report, included in Attachment B. Large boulders will also be

placed according to the report. Where possible, care will be taken to avoid disturbing large trees

of commercial value and any canyon sweetvetch plants located in the area (see chapter 3).

Exposed slopes will be covered with erosion control matting as described in Appendix T-K.

This procedure willbe was followed for the construction of the Tank Seam portal pad as

well. A road wirl be was cut across the entire length of the pad and a berm established. The

backhoe +nill was then turned into the mountain and start widening the pad, first recovering the

topsoil.
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Final crowning of the road, laying of road base and installation of permanent ditches +vill

be was completed following the initial road contouring. The apprexinna*e road contours are

shown on Plate 5-2G.

During reclamation, the cut and fill process described above will be res€flred reversed.

The reclaimed slopes will be reconstructed to approximate original contour. Subsoil material

will be compacted in a minimum of t2 inch lifts. A minimum 8" of topsoil will be placed un-

compacted over the regraded area. Topsoil material will be pocked to aid in water retention and

runoff control during vegetation establishment (See Appendix 7-K). The 1,000 cu. yds. used in

TS-15 and any material used in TS-7 and TS-8 will be replaced by material from TS-5 during

reclamation. All material moved will be sampled for toxicity according to table 5O-l

Most areas of the road will remain in place for post-mining access to a hunting cabin.

These areas are shown on Plate 2-3G and are labeled'oarea not requiring recontouring or topsoil

within the disturbed boundary". The remaining areas of the road will be completely removed

and used for fill material during the cut and fill process and the pre-mining road will be restored

as shown on the cross-sections in Attachment A. A more detailed description of the hunting

cabin can be found on page 4-4 of the MRP. No culverts will be removed since they are needed

for access to the hunting cabin,

During construction 1,000 cu. yds. Of material was hauled to TS-15 as described on page

5J-13. Any additional material generated due to miner variations will be hauled to TS-T and TS-

8 for reclamation in those areas.

B.C. 5K-7 st09/06



Attachment A

Cut and Fill Calculations
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Volume measurements were made using "Quicksurf' 3D modeling software with

AutoCad. They are based on the contours shown on Plate 5-7G for pre-mining configuration,

Plate 5-2G for operational configuration, and Ptate 5-6G for post-mining configuration. Cross-

sections for each configurations are shown on the following pages. The locations of the cross-

sections are shown on Plates 5-6G and 2-3G.
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Table 7 -23 Summary of Storm Runoff Calculations for l0 Year 6 Hour Storm (cont)

t_
Watershed Curve Number

CN
Time of

Concentration (Hr)
Drainage Area

(Acres)
Peak Discharge

(cFS)
AU.2O 76 g#t 0.119 ?s5$12.3S H+ 1.48.
AU.2I 76 0JJS 0. I 30 +,+LlJ {J.5 t.1l
F^U.22 76 g$86 0.090 ++E 12.13

-

# s.s6

.h59 t.sz

-

0$4 0.91
^AU.23 76 g$93 0.099

+H % 0s33 H 0,94
AU-24 76 0.119 13.89 1.66
I.u-25 76 0.087 2.27

-

8'# 9.72

0.30

-

gJ-e 1.08
A.U.z6 76 0s3+ 0. 1072

F^U.27 76 0.027 0.2 0.03

-

osg 0.11
4U.28 76 +s39 0.30 0J9 0.70

AU.28A w90 &071 0.02s g$9 0.17 H4 0.12
AU-29 76 +e25 0.21 +;s 1.23 H 0.20

AU.29A 76 0$23 0.020 g#5 0.46 w 0.05
AU-30 76 0.029 0.49 0.08
AU-3I 76 0.048 2.2r 0.32
A'U.32 76 0.036 1.84 0.28
A.U.33 76 0.040 0.71 0.r 1

A.U.34 76 0.045 1.84 4.27
4U.35 76 0.032 0.2 0.13
AU-36 76 0.031 0.75 0.12
A'U.37 76 0.198 13e.82 r3.64
AU-38 76 0.094 8.97 1.15
AU-39 76 0,048 r.26 0,l8
AU-40 76 0.283 r97.s 15.96
AU.4I 76 0.100 11.59 r.46
AU-42 76 0.002 4.24 0.67
A'U.43 76 0.095 t3.7 t.75

s/09/06



Table 7-23 Summary of Storm RrHroff Calcularions for l0 Year 6 Hotrr Storm (confl

Watershed Curve Number
CN

Time of
Concentration Gh)

Drainage Area
(Acres)

Peak Discharge
(CFS)

Bear Creek 76 0.604 1,728 108.18

Bear Creek' 76 0.604 1,728 r08.18

7-tll 5109/06



Table 7'23 Summary of Storm Runoff Calculations for l0 Year 6 Hour Storm (cont)

Sized for the 100 Yr * 6 hr storm event.

Watershed Curve Number
CN

Time of
Concentration (Hr)

Drainage Area
(Acres)

Peak Discharge
(CFS)

AD-IA 76 0.090 3.70 0.48

AD-IB 76 0.037 2.12 0.32

AD.2A 76 0.040 0.97 0.15

AD-28 83 0,025 1.08 0.41

AD.2C 83 0.0r2 0.25 0.10

AD-3A 16 0.034 1.49 0.23

AD.3B 76 0.034 0.78 0.12

AD.4 83 0.01I 0,08 0.03

AD.5 76 0.056 2.r3 0.30

AD.6 90 4.220 r.39 0.81

AD.7 90 0.145 2.95 r.83

AD-8 upper 90 0.021 0.70 0.48

AD-8 lower 90 0.247 2.79 1.59

AD.9 90 0.069 0.35 4.23

AD- 10 upper 90 0,026 0.30 0.20

AD-l0lower 90 0.078 0.65 0.42

AD.l I 95 0.011 0.69 0.65

AD-12 upper 90 0.020 0.22 0.15

AD- 12 lower 90 0.075 0.34 0.22

AD.I3 9r 0.106 1.78 1.23

AD.I4 90 0.009 0.08 0.05

AD.I5 90 0.069 1.83 1.20

A'D.16 90 0.030 0.77 r.24

AD.I7 90 0.019 0.24 0,16

AD.I8 90 0.170 0.9 0.55

AD-19 90 0.009 0.15 0.10

AD.2O 90 gs{+ 0.^0 102 8,47 0.65 &33 0.44

AD.2I 90- 0.0061 0.23 0.16

7-rta 5t09/06



Table 7-24 Summary of Division Ditch Calculations

Ditch Bottom
Width
(Ft)

Top
Width
fft)

Depth
(F0

Type
Side Slope

H:V

Measured
Slope %

Contributing
Watershed

REQ'D Av.
Rip-Rap Size

fln.)

D-ID 0 1.33 0.67 1:l
2 Min
l1 Max AD.3A Soil

D-2D 0 1.33 4.67 l:l
6 Min

20 Max AD.3A, AD.s Bedrock

D.3D 0 2 I l:l

2 Min
6 Av,

l8 Max AD.3A, AD.5, AD.7

Soil
Soil

Grouted

D,4D 0 2 I l:l

2 Min
6 Av.

l7 Max A.D.14

Soil
Soil

Dro 6"

D.5D 0 1.33 0.67 l:l
4 Min
10 Max AD.9 Soil

D.6D 0 3 r.5 l:l
2 Min
4 Max

AD.3A, AD.s
AD-7, AD.g, AD.IO

AD-12. AD-14 Soil

D-7D 2 3.s 0.ts 1.5: I

2 Min
6 Av.

55 Max

AD-IA, AD.18, AD.zA
AD-28, AD-2C, AD-38

4D.4, AD-6, AD-8

Soil
Soil

D.n 6"

D-8D 0 2 I l:l
2 Min
7 Max ,q.D.13 Soil

D.8D
Water Bar 0 t4 0.33 6:l 3 Av. AD.I3 Soil

D.9D 0 2 I l:l
4 Min

10 AD.I5 Soil

D.lOD I 3.33 0.67 l..5: I
7 Min

50
AD-6, AD-38, (part)

AD.zB, AD.zC
Dso 4"

Bedrock

D-I ID 0 I 0.5 l:l
41 Min

Near Vert. Tipple Wash Hose
Grouted
Rip-Rap

D.12D 0 I 0.5 l:l 81 Av. Tipple Wash Hose Soil
D.I3D

Water Shed 0 6 0.5
l0: I
2:I 0.5 Av. AD-6 Partial Soil

D.14D 0 1.33 0.67 1.5:1 0.06 Av. AU-4A Soil

D-I5D 0 2.00 r.00 1:l 0.05 Av. AD.16 Soil

D-16D 1.50 1.7s l:l 0.05 Av. AD.I8 Soil

l#D # + L'+ 0'08 Av' S€il

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

Z. 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 s/09t06



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

t-

Ditch Bottom
Width

/E+\

Top
Width
(F0

Depth
(Ft)

Type
Side Slope

H:V

Measured
Slope %

Contributing
Watershed

REQ'D Av.
Rip-Rap Size

(In.)l-|..-
I D-17u
l-

0 2 0.67 1.5:1 13 Av. AU.lU Bedrock
D.I8U 0 j 4.67 1.5:l 5 Min AU.I Soil
D-I9U 0 2 0.67 1.5:1 6 Av. AU.2B Soil
D-2OU 0 1.33 4.67 1:1 16 Av. AU-42 Soil
D-21U 0 2 1.0 l:1 13 Av. AU-43 D5o:3"
D-22U 0 3 1.0 L5:1 11 Av. A.U.19, AU.25 D5o:6"
D,23U 0 1.16 0.58 l:1 19 Av. AU-36 Soil
D-24V 0 H1.00 +58 0.50 1:1 14 Av. AU-35 "AD-17 Soil
D.25U 0 t 0.s 1:l 16 Av. AD-I7 Soil
D-26U 0 I 0.5 l:l 24 Av. A'U.32 Soil

D.21U 0.50 2 0.5 1.5:1 13 Min, 30 Max
AU-31. AU-22. AU:27"

AU-28. AU-29, AU-z9A
Soil

D,28U 0 I 0.5 l:l 14 Av. AU-33 Soil
D.?9U 0 1.33 0.67 l:l 8 Av. A.U.34 Soil
D-3OU 0 1.16 0.58 l:1 13 Av. AU-z5 Soil

D.3IU 0 3 1.0 1.5:1 12 Av.
AU-20, AU-26 AU-21"

AU-30
Bedrock

D.32U 0 I 0.5 1:l l7 Av. AU.3O Soil
D.33U 0 1.16 0.58 l:l l8 Av. 4U.29 Soil
D.34U I 2.74 0.58 1.5:1 ll Av. AU-24 Soil
D.35U 0 m t.lzs .H 0.75 ** 1.5:1 10 Av. AU-29" AU-27 Soil
D-36U 0 1.0 0.5 1:l 8 Av. AU-27 Soil
D-37U 0 .h0 1.5 s5 1.0 *:* 1.5:1 I Av. AU-26, AU-21.AU-22 Soil
D.38U 0 rJ+ 1.5 +# 1.0 -tr+* 1.5:l 12 Min,20 Max AU-zr. AU-22 Dso=3"

Soil
D-39U 0 l+ 0.75 0,5 ** 1.5:1 l0 Av. ^AU.z8
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Table 7-24 summary of Division Ditch calculations (conr)

Ditch Bottom
Width

(Ft)

Top
width
fft)

Depth
(F0

Type
Side Slope

H:V

Measured
Slope %

Contributing
Watershed

REQ'D Av.
Rip-Rap Size

(In.)
0 r# 0.75 H0,50 *:* 1.5:1 9 Av. AJJ+4+i;_e++Ut

AU-z8A
Dso:3

0 z + {+t r5 4v. W Dss:4

D-42U 0 2.0 0+ 2.0 w r.25 *4 0:l 36 Min, 63Max A{++3+ AU-22 Soil

D.43U g 2.0 2 z 0.25 ?-A 0:1 20 Min,45 Max 4U.23 Dso:5

l.

2.

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.

7-tt6 st09t06



Table 7 -25 Culvert Characteristics

Culvert Diameter
(in.)

Type Contributing
Watersheds

Slope
(ftlft)

Outlet Condition

C.2IU 36 CMP Right Fork Drainage 0.06 Bedrock
C.22U 20 CMP 4U.19, AU.25 0.06 Soil
C.23U 36 CMP 4U.36, AU-35, AU.34,

AU-20, AU.26, C-24U
0.06 I l" rip-rap

C-24U 32 CMP AU-40, H{ru-26U 0.06 l0" rip-rap

#5U 30 eI4P A,HffiU 0s6 Frip-r€p
C-26U 30 CMP AU-39, AU-32, AU-33,

C.3OU, C-34U
0.06 8" rip-rap

c-27U t5 CMP AU-22, AU.28, AU29A,
AU-3 t. AU-27. ATJ-29

0.06 4" rip-rap

C-28U l5 CMP AU.43, C-29U 0.06 4" rip-rap
C-29U 15 CMP AU-20, AU-25, AU-26,

AU-21,.{U-30
0.06 3" rip-rap

C.3OU l5 CMP @
Abandoned In Place

0.06 Soil

C.31U t2 CMP AU-29. AU-22 0.06 Soil

c-32V t5 CMP 4U.22, AU.28, AU.
2gA_N.ZZ

0.06 3" rip-rap

C-33U 24 CMP AU-24, AU-29A, AU-37 0.06 8" rip-rap

C-34U 24 CMP 4D.19, AU.31, AU.37,
AU.38, C.3IU, C-32U

0.06 8" rip-rap

C.35U 84 CMP Bear Creek 0.06 48" rip-rap

C.36U l5 CMP @JB+
Abandoned Iq Place

0.1 I 3" rip-rap

C.37U t5 CMP Abandoned In Place

C.38U l5 CMP AU-z8 0.08 Soil

H9U +512 cA4P @
hu-22

HQ.06 Arip-rap Sqit

& ET4P +u-+3 +0+r H

5t09t06



Table 7-25 Culvert Characteristics (Cont)

Culvert Diameter
(in.)

Type Contributing
Watersheds

Slope
(ft/ft)

Outlet Condition

C-1D l5 CMP
flexible AD-6, AD.3B 1.00

--

24" rip-rap

C.2D 15
CMP, RCP

flexible
AD-28, AD.2C, AD.

38, AD-4, AD-6 4.0 10" rip-rap

C-3D 20 slt pipe AD-3A 0.03 4" rip-rap

C-4D 2I CMP AD.3A, AD-s, AD.7,
AD.14, C-IOD 0.r8 9" rip-rap

C-5D l8 CMP AD-9 0.08 Soil

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

C.7D r8 CMP Abandoned In Place

C-8D 18 CMP AD-3A, AD.s, AD-7 0.0s 3" rip-rap
C.9D l8 CMP See C-8D 0.05 3" rip-rap

C.IOD l8 CMP Tipple Wash Hose 0.03 Soil

C-I ID l2 CMP
flexible AD.4A 0.0s

0.2s 3" rip-rap

C-I2D I CMP AD.I8 0.05 Soil

HD E €+4P ,lw4s gs+ -1s€i+ 
|

5109/06



APPENI}IX 7.G

DIVERSION ADEQUACY CALCULATIONS

T%
r. frFhfrosl?

W
Wn

r!
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WATERSHFD CHABACTERIFTICE
Disturbed Areas

Watershed

AD-1A

AD.IB
AD-2,4.

AD.zB

AD-2C

AD.3A

AD.3B

AD.4

AD-5

AD.6

AD-7

AD-8 upper

AD-8 lower

AD-9

AD-10 upper

AD-10 lower

AD-I I

AD- 1 2 upper

AD-12 lower

AD-I3

AD-I4
AD.I5
AD- 16*

AD-17*

AD.I8
AD- 1g*

AD-z0*

CN Area (Ac.)

76 3.70

76 2.12

76 0.97

83 1.08

83 0.25

76 1.49

76 0.78

83 0.08

76 2.r3

90 1.39

90 2.9s

90 0.70

90 2.79

90 0.35

90 0.30

90 0.65

95 0.69

90 0.22

90 0.34

91 1.78

90 0.08

90 1.83

90 0.77

90 a.24

90 0.9

90 0.15

90 +4+ 0.6s

Hvd
Slope length
y (%) I {ft.)

66

95.s

72

59

64

70

7l
49

73

t.7

8.0

70

t.0

7.2

34

2.0

20

64

8.0

8.0

6l
10.5

22

27

3.2

49.24

I 000
S:- 10 C,N

3.16

3.16

3.16

2.0s

2.05

3.16

3. l6
2.05

3.16

l.ll
1.11

l.l I
l.l1
1.11

l.l I
I,l I

0.53

1.11

l.l I
0.99

1.1r

t.1l
I.l1
l.l1
l.1r
I.l1
l.l l

P : 1.5"

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

0.050

0.022

0.020

0,015

0.007

0.021

0.020

0,007

0.034

0.13 I

0.087

0.013

0.148

0.442

0.01 5

0.047

0.007

0.012

0.045

0.063

0.00s

0.041

0.018

0.01 I

0.102

0.005

g,g+r3
0.006

T:1.67L
Time of
Conc (hr)

0.090

0.037

0.040

0.025

0.012

0.034

0.034

0.01 I

0.056

0.22A

0.145

0.021

0.247

0.069

0.026

0.078

0.01 I

0.020

0.076

0.1 06

0.009

0,069

0.030

0.019

0.1 70

0.009

0s+9
0.0_1_q

0.006

1,300

520

440

320
140

400

400

100

760

720

1,130

400

600

420

320

220

l l0
340

500

800

r20

530

303

190

771

109

3€,49 w
48.16 126

Ap-zr 90 0,23 47.08 65 t.tl 0.004
+Areas AD-16, AD-17 and AD-19 are ASCA areas treated by alternate sediment controls.

7G-3 5t09t06



Undisturbed Areas
and ASCA Areas Not Reporting To sediment pond

P : 1.5"

Watershpd

AU.1

AU.IA
AU-IB
AU.IC
AU.2

AU-2A
AU.2B

AU-3

AU.3A

AU-4

AU.4A

AU-5

AU.6

AU-7

AU-8

AU-9

AU-10

'{U.11
A'U.12

AU-I3

AU.I4
4U.15

AU-16

AU.I7
AU.l8
AU-I9
AU-20

AU-21

AU-22

Hvd
length
I (ft.)
1,240

460

330

1,950

975

1,025

1,100

1,060

140

I,300

357

1,700

780

1,400

720

1,440

2,390

570

480

240

620

300

2,590

2,590

2,590

2,190

+#8e
1.563

ffi
1.556

++?0
r.112

7G-4

I 000
S:-10 CN

3.16

2.05

2.05

3.16

3.16

3.16

3.16

3.16

3.16

3.16

2.05

3.16

3.16

3.16

3.16

3.16

3.l6
3.16

3.16

3.16

3.16

3.16

3.16

3.16

3.16

3.16

3.16

3.16

3.16

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

0.056

0.019

0.015

0.072

0.04s

0.046

0.049

0.047

0.009

0.056

0.0r8

0.062

0.03s

0.056

0.030

0.060

0.082

0.027

0.030

0.013

0.030

0.035

0.091

0.09 r

0.091

0.086

+0+s 0.071

0$66 0.078

0$+r 0.054

T:1.67L
Time of
Conc (hr)

0.094

0.032

0.026

0.120

0.075

4.077

0.081

0.078

0.016

0.093

0.029

0.104

0.059

0.094

0.050

0.100

0.137

0.045

0.050

0.022

0.050

0.058

0.1 52

0.1s2

0.152

0.144

+l+r
0.1rg

+t+s
0.13!

0$84
0.090

5109rc6

CN
76

83

83

76

76

76

76

76

76

76

83

76

76

76

76

76

76

76

76

76

76

76

76

76

76

76

76

76

76

Slope
,trea (Ac.) y (W

6.46 57

1.36 65

1.16 59

16,40 72

2.23 62

r.64 63

3.80 63

3.87 65

0.30 64

7.97 63

0.92 s2

20.t4 77.3

2.73 70.0

I 3.46 69.4

4.95 8s.7

4.77 64.8

35.52 76.1

0.62 73.0

2.33 44.1

0.66 77.5

2.43 66.7

0.91 15.6

44.93 7l .0
30.10 71.0

36.55 71.0

36.03 60.5

3eJ5 12.38 #
s 1.5_

9419.57 +54
43.0

l+05 r2.r3 6H
52.93

B.C.



Undisturbed Areas
and ASCA Areas Not Reporting To sediment pond

P: 1.5"

Watershed CN
AU-23 76

AU-24 76

AU-25 76

AU-26 76

AU-27 76

AU-28 76

AU-28_A 76

AU-29 76

AU-29A 76

AU-30 76

AU-3 | 16

AU-32 76

AU-33 76

AU-34 76

AU-35 76

AU-36 76

AU-37 76

AU-38 76

AU-39 76

AU-40 7 6

AU-4 | 76

AU-42 76

AU-43 76

Bear 76
Creek

Area
{Ac.)
#9 s.s6

t3.92

2.27

ffi8.7?
0.2

0.64 0.70

0.1z

w r.23

0=55 9.46

0.49

2.21

1.84

0.7 |

r.84

0.2

0.7 5

139.82

8.97

r.?6

t97.5

I 1.59

4.24

13.7

1,729

Slope
y (%)

4+ s2.7.

59.3

46.r

5S# 50.2

33.6

4++ s7.6

3t.49

+r 4l.l
# 5s.76

49.5

53.6

81.2

64.3

71.0

56.6

56,3

60.3

75.3

7 5.1

62.8

62.3

46.1

7t.2

58.1

Hvd
length
r (ft.)
+#ee t.269

1,710

980

+trs 1.J54

190

3rs 300

300

{90 160

3,00 I z6
265

570

460

460

560

320

310

3,250

1,490

630

5,210

1,420

l0

1,440

12,900

'l 000
S:-10 CN

3.16

3.16

3.16

3.16

3.16

3.16

I.l1
3.16

3.16

3.16

3.16

3.16

3.16

3.16

3.16

3.16

3.16

3,l6
3,l6

3.16

3.16

3.16

3.16

3.r6

l'8(s+1)'7
L:l9Q0Y'5
+0+3 0.060

0.072

0.052

0$2s 0.064

0.016

0$:s 0.018

0.015

0.e+5 0.013

0++4 0.012

0.01 I
0.029

0.021

0.024

0.027

0.019

0.019

0.1l9

0.057

0.029

0.169

0,060

0.001

0.057

0.362

T:1.67L
Time of
Conc (hr)

+u+ 0.100

0.119

0.087

0$+3 0. 108

0.027

0s33 0.030

0.025

0$+5 A..022

+s+3 0,020

0.029

0.048

0.036

0.040

0.045

0.032

0.031

0.198

0.094

0.048

0.283

0.100

0.002

0.09s

0.604

B.C. 7G-5 s/09t06



summary of Peak Flows for l0-year, 6.-hour, storm p:l .5"
(SCS type B dishibution)

Watershed

AD.IA
AD.IB

AD.2A

AD.2B

AD.2C

AD-3A'

AD.3B

AD.4

AD.5

AD.6

AD-7

AD-8 upper

AD-8 lower

AD-9

AD-10 upper

AD- 10 lower

4D.11

AD-12 upper

AD- 12 lower

A'D,13

AD.I4

AD-I5

AD-16

AD.I7

AD-I8

AD-I9

AD.2O

4D.21

AU.1

AU.1A

Peak Q {cfs.)

0,48

0.32

0.15

0.41

0.10

0,23

0.12

0,03

0.30

0.8 r

1.83

0.48

1.59

0.23

0.20

0.42

0.65

0.15

0.22

r.23

0.0s

1.20

t.24

0.16

0.s5

0.10

0.44

0,l6

0.83

0.51

Watershed

AU-18

AU.IB
AU.lC

AU-2

AU-2A

AU.2B

AU.3

AU.3A

AU.4

AU.4A

AU.5

AU-6

AU.7

AU,8

AU.9

AU-10

4U.11

AU.12

4U.13

AU-14

AU-I5

A'U.16

AU.I7

AU-l8

A.U.19

AU.2O

AU-z1

AU-22

Peak O (cfs)

0.44

4.44

1.95

0.30

0.22

0.50

0.52

0.0s

r.02

0.35

2.5r

0.39

r.t2

0.72

0.60

4.05

0.09

0.34

0.10

0.35

0.13

4_92

3.29

4.00

4.03

+3+lAE

u+l=11
HI.s7

AU-23

AU.24

AU-25

AU-z6

/^U.27

A'U.28

AU-28a

,{U.29

AU-29A

AU.3O

4U.31

A'U.32

AU.33

AU.34

4U.35

AU.36

AU-37

AU-38

AU-39

AU.4O

AU.4I

F^U.42

AU-43

H8091
1.66

0.30

Hsl.0g
0.03

+r$0.lt
q.r2

H9820
0#+0_05

0.08

0.32

0.28

0.11

0.27

0.13

0.12

13.64

1.1s

0,l8

15.96

r.46

0.67

r.75

Watqrshed Peak Q (cfs)

BEAR CREEK IO8.I8

BEAR CREEK' 412.70

rDesign flow for the 100 year, 6 hour storm event.

B.C. 7G-6 s/09t06



PEAK
HYDROGRAPH GENERATION PROGRAM

INPUT SUMMARY FOR W.S.: AD-20

STORM: WATERSHED:

Distribution : SCS Type 'B'
Precip. Depth : 1.50 in
Duration : 6.00 hr

Curve Number: 90
Time of Conc. = CIS*g 0.0102 hr
Area : S.44 0.155 ac

OUTPUT SUMMARY

Runoff depth : 0.6835 in
Initial Abstraction = 0.2222 in

Peak Flow: 0J40.44 cfs (0$+4$ 0.6788 iph)
AtT-2.50hrs

tribution 
= 

SCS Tvpe 'B' Curv r: 90
Time of Conc. :0,006

OUTPUT SUMMARY

. Runoff depth : 0.0000 in

B.C. 7G-20 5/09t06



PEAK
HYDROGRAPH GENERATION PROGRAM

INPUT SUMMARY FOR W.S.: AU-20

STORM: WATERSHED:

Distribution: SCS Type 'B'
Precip. Depth : 1.50 in
Duration : 6.00 hr

Curve Number :76
Time of Conc.: rJll 0.1191 hr
Area :3S55 12.38 ac

OUTPUT SUMMARY

Runoff depth = 0.1873 in
Initial Abstraction : 0,6316 in

Peak Flow - 23+ I.4B cfs
AtT:2.55hrs

(0*{46 0.1 185 iph)

INPUT SUMMARY FOR W.S.: AU-21
STORM: WATERSHED:

Distribution : SCS Type 'B'
Precip. Depth : 1.50 in
Duration = 6.00 hr

Curve Number :76
Time of Conc.: 0*lO 0.l30lhr

Area - +45 9.57 ac

OUTPUT SUMMARY

Runoff depth:0.1873 in
Initial Abstracrion: 0.6316 in

PeakFlow:*.15 I.Llcfs
At T :2+4 2.55 hrs

(e{+++0. !.!:!9 iph)

B.C. 7G-34 5/09t46



PEAK
HYDROGRAPH GENERATION PROGRAM

INPUT SUMMARY FOR W.S.: AU-22

STO WATERSHED:

Distribution: SCS Type 'B'
Precip. Depth: 1.50 in
Duration:6.00 hr

Curve Number :76
Time of Conc. - gr,grg4g1l1l9(! hr
Area : {4.S5 12. 13 ac

OUTPUT SUMMARY

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

Peak Flow : *-$9 l.57cfs
At T:2.53 hrs

(0+3+5 0.1286 iph)

INPUT SUMMARY FOR w.S.: AU-23

STORM: WATERSHED:

Distribution: SCS Type 'B'
Precip. Depth = 1.50 in
Duration = 6.00 hr

Curve Number :76
Time of Conc. - g+g2 0.0997hr
Area = 6S9 5.56 ac

OUTPUT SUMMARY

Runoff depth : 0.1873 in
Initial Abstraction : 0.6316 in

Peak Flow:0#8 0.9lcfs
At T = 3#5 2.50 hrs

(0'r}|3 0.l62.Liph)

7G-35 5/09t06



PEAK
HYDROGRAPH CENERATION PROGRAM

rvrrrensqe+

- Preeip: De*th l;50 i"l Tiffie eree.e; - 0 g3r hr
Dur^tien - 6,00lrr r\rea - 0,Zg ae

W
in

INPUT SUMMARY FOR W.S.: AU-24

STORM: WATERSHED:

Distribution : SCS Type 'B'
Precip. Depth : 1.50 in
Duration = 6.00 hr

Curve Number :76
Time of Conc. = 0.119 hr
Area = 13.92 ac

OUTPUT SUMMARY

Runoff depth : 0.1873 in
Initial Abstraction = 0.631d in

Peak Flow - 1.66 cfs (0. I I 32 iph)
AtT-2.55hrs

7G-36 st09/06



PEAK
HYDROGRAPH GENERATION PROGRAM

INPUT SUMMARY FOR W.S.: AU-25
STORM: WATERSHED:

Distribution: SCS Type 'B'
Precip. Depth : 1.50 in
Duration - 6.00 hr

Curve Number :76
Time of Conc. = 0.087 hr
Area :2.?7 ac

OUTPUT SUMMARY

Runoff depth = 0.1873 in
Initial Abstraction : 0.6316 in

Peak Flow:0.30 cfs (0.1296 iph)
AtT=2.53hrs

INPUT SUMMARY FOR W.S.: AU-zd

STORM: WATERSHED:

Distribution = SCS Type 'B'
Precip. Depth : I.50 in
Duration : 6.00 hr

Curve Number :76
Time of Conc. = 0,033 0.l0TT hr
Area : S63 8.72 ac

OUTPUT SUMMARY

Runoff depth : 0.1873 in
Initial Abstraction : 0.63 t6 in

Peak Flow : &10 L08 cfs
At T = 2#0 2.54 hrs

(++516 0.1225-iph)

B.C. 7G-37 sl09/06



PEAK
HYDRO GRAPH GENERATION PROGRAM

INPUT SUMMARY FOR W.S.: AtJ-27

STORM: WATERSHED:

Distribution : SCS Type 'B'
Precip. Depth : 1.50 in
Duration - 6.00 hr

Curve Number :76
Time of Conc. : 0.027 hr
Area: 0.20 ac

OUTPUT SUMMARY

Runoff depth : 0.1873 in
Initial Abstraction : 0.6316 in

''lT;jf:it J0 
r54'I iph)

INPUT SUMMARY FOR W.S.: AU-28

STORM: WATERSHED:

Distribution = SCS Type 'B'
Precip. Depth : 1.50 in
Duration : 6.00 hr

Curve Number = 76
Time of Conc. = 0.033 9.030 hr
Area : 8,64 0.70 ac

OUTPUT SUMMARY

Runoff depth : 0.1873 in
Initial Abstraction : 0.6316 in

Peak Flow = 0J0 0.1I cfs (0.1516 iph)
AtT=2.50hrs

B.C. 7G-38 5/09t06



PEAK
HYDROGRAPH GENERATION PROGRAM

INPUT SUMMARY FOR W,S.: AU-2BA

STORM: WATERSHED:

Distribution: SCS Type 'B'
Precip. Depth : 1.50 in
Duration : 6.00 hr

Curve Number: ?F90
Time of Conc. - 0,0l?1 0.0?5 hr
Area : 0Sg 0.17 ac

OUTPUT SUMMARY

Runoff depth : g+€+30.6835. in
Initial Abstraction : effi 0.ZZZ2 in

Peak Flow : €++4 0.12 cfs (0*g5g 0.672a iph)
At T - Z5+ 2.50 hrs

INPUT SUMMARY FOR W.S.: AU-29
STORM: WATERSHED:

Distribution = SCS Type 'B'
Precip. Depth : I.50 in
Duration : 6.00 hr

Curve Number :76
Time of Conc. : 0.015 0.0216 hr
Area = *SB 1.23 ac

OUTPUT SUMMARY

Runoff depth : 0.1873 in
Initial Abstracrion = 0.6316 in

Peak Flow = &?g 0.20 cfs
At T _ 2.50_hrs

(s+558 0.l s7liph)

7G-39 sl09ta6



PEAK
HYDROGRAPH GENERATION PROGRAM

INPUT SUMMARY FOR W.S.: AU-29A

STORM: WATERSHED:

Distribution = SCS Type 'B'
Precip. Depth: 1.50 in
Duration = 6.00 hr

Curve Number :76
Time of Conc. : SSIJ 0.0?Lhr
Area : +?4 0.46 ac

OUTPUT SUMMARY

Runoff depth = 0.1873 in
Initial Abstraction = 0.6316 in

Peak Flow:0?6+ 0.05 cfs
At T = 2#S 2.59 hrs

(0J564 0,1016 iph)

INPUT SUMMARY FOR W.S.: AU-30
STORM: WATERSHED:

Distribution = SCS Type 'B'
Precip. Depth : 1.50 in
Duration : 6.00 hr

Curve Number :76
Time of Conc. : 0.029 hr
Area = 0.49 ac

OUTPUT SUMMARY

Runoff depth : 0.1873 in
Initial Abstraction : 0.63 I 6 in

Peak Flow:0,08 cfs (0.153a iph)
At T :2.51 hrs

7G-40 5/09t06



Culvert Dia
(in.)

Type Contrihuting
Watersheds

Peak
Q(cfs)

Slope
(ftlfO

0utlet
Condition

AU-20, AU-26, C-24U 37.96

C.24U 32 CMP A'U,40, +?5U C-26U 3#r
34.88

0.06 10" rip-rap

H 3S €+dF ,ffi+6u {+85 0$6 Prip+ap
C-26U 30 CMP AU.39, AU-32,

4U.33, C.3OU, C-34U
{+69
18.93

0.06 8" rip-rap

C.27U l5 CMP /^U.22, AU.28, AU.
294, AU.3I, ATJ-27,

AU-29

z#2.28 0.06 4" rip-rap

C.28U l5 CMP 4U.34, C.29U 3M 4.02 0.06 4" rip-rap

C.29U t5 CMP AU.2O,,4J85, AU-26,
AU-21. AU-30

z3-+ 3.7s 0.06 3: rip-rap

C.3OU t5 CMP W
Abandoned In Place

w gs6 H

C.31U t2 CMP AU-29. AU-27 Hp^0.23 0.06 soil

C-32U t5 CMP AU-22, AU.28,
AU.29A

m r.13 0.06 3" rip-rap

C.33U 24 CMP AU-23, AU.37. AU.28A +44+-
15.42

0.06 8" rip-rap

C-34U 24 CMP 4D.19, AU.31,
AU-37, AU-38,
C.3IU, C-32U

+7S6
17.17

0.06 8" rip-rap

C.35U 84 CMP BEAR CREEK 4t2.70 0.06 48" rip-rap

C.36U l5 CMP ,qJ}2#F'4+B+
Abandoned In Place

H HT 3+ip+ap

C-37U 15 CMP Abandoned In Place

C-38U l5 CMP A.U.28 gsg 0.1 I 0.08 soil

C.39U {512 CMP AU-22;4U23,4;C4gU WT.56 ffiO.06 +rip-rap-Sq[

Hg E €$4P AJg 0"64 0$s+ s'ei+

7G-50 5/09/06



B.C.

g :\fl owmaster projects\bear canyon.fmZ
5/9/2006 10:58 AM @ Hiestad Methods, Inc.

Worksheet
Worksheet for Gircular Channel

7G-77

C, W. Mining Company
37 Brookside Road Waterbury, CT 0620g USA

project E n s i n ee r: cr, 
" 
rr**Tlv9"/"?ot

FtowMaster v6.0 [614b](203)75s-1666 piseli

Prolect Description

Worksheet
Flow Element

Method

Solve For

c-23U
Circular
Channel
Manning's
Formula
Channel
Depth

Input Data

Mannings
Coefficient
Slope

Diameter
Discharge

0.024

0.060 fuft
000
36 in

37.96 cfs

Results

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

1,37 ft
3.2 ftz

4.46 ft

2.99 ft
2.01 ft
45.8 %

0.017844 fUft
12.04 fVs
2.25 ft
3.63 ft

2.07

95.19 cfs

88.49 cfs
0.01 1041 fUft
Supercriti

cal

Minimum required riprap conditions - I l,om,d. riprap at outlet



B.C.

g:\flowmaster projects\bear canyon.fm2
519120A610:58 AM @ Hiestad Methods, lnc.

Worksheet
Worksheet for Gircular Channel

7c_78

C. W. Mining Company
37 Brookside Road Waterbury, CT 0670g USA

s/09t06
Project Engineer: Charles Reynolds

FtowMaster v6.0 [614bJ(203)7ss-1666 pa'se r{i

Project Description

Worksheet
Flow Element

Method

Solve For

c-24U
Circular
Channel
Manning's
Formula
Channel
Depth

Input Data

Mannings
Coefficient
Slope

Diameter
Discharge

0.024

0,060 fuft
000
32 in

34.88 cfs

Results

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

1.39 ft
3.0 ft3

4.31 ft

2.66 ft
1.98 ft
52.3 %

0.021465 fUft
11.79 fUs
2.16 ft
3.56 ft

1.97

69.53 cfs

64.64 cfs
0.017451 fUft
Supercriti

cal

Minimum required riprap conditions = 10" m.d. riprap at outler



B,C.

g :\flowmaster projects\bear canyon,fm2
5/9/2006 10:58 AM @ Haestad Methods, tnc,

Worksheet
Worksheet for Gircular Ghannel

Replaced with C-26U

7G-7e

C. W, Mining Company
37 Brookside Road Waterbury, CT 06208 USA

5t09/06
Project Engineer: Charles Reynolds

FtowMaster v6.0 [614bJ(203) 755-16G6 ndse zri

P€iee++eseriB+ief,

Werksheet
Flew trlement

Sileth€d

S€tu€-F€r

G-E5U
gir€slar
€hannel
n+an+ingl$
Fermula
ehannef
g€B+h

t+Bu++a+e

*+afi{+ings
€b€#i€ien+
Sl€pe

Eli€rqe+e+
gis€harge

g424

ss6g fvfr
sgo
3g in

lSS€ e{s

E€pth
Flew Area
W€tt€C
Perimeter
+ep-Wid+n
e*iea++epth
F€+€€f,++{+ll
g+itiealStep€

\Ael€eity
Vel€€ity#sad
Spe€ifi€
En€+gy
Freude

M€rdffi+Jrq
giseharg€
ers€harg€+C+
Slepe#uil
E ew+).pe

*+ft
{+ ft3

35+ ft

tu#, a
+++ fr
++# %

0$++24S fttft
10J? ftIs
{#fr
3$7 fr

?s3

5g€t+ €fs

54Jl €f$
+00+983 ftffi
Supe+€Fiti

€al



B.C.

g :\flowmaster projects\bear ca nyon.fm2
5/9/2006 10:58 AM @ Haestad Methods. Inc,

Worksheet
Worksheet for Circular Ghannel

7G.BO

37 Brookside Road Waterbury, CT 0670g USA

s/09/06
Project Engineer: Charles Reynolds

FlowMaster v6.0 [6t4bJ(203) 755-1666 eage ad

Project Description

Worksheet
Flow Element

Method

Solve For

c-26U
Circular
Channel
Manning's
Formula
Channel
Depth

lnput Data

Mannings
Coefficient
Slope

Diameter
Discharge

0.024

0.060 fuft
000
30 in

18.93 cfs

Results

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

1.02 ft
1.s ft,

3.46 ft

2.46 ft
1.48 ft
4Q.7 0/o

0.016935 fUft
10.09 fUs

1.58 ft
2.60 ft

2.03

58.54 cfs

54.42 cfs
0.007260 fuft
Supercriti

cal

Minimum required riprap conditions = g" m.d. ripr.ap at outlet



B.C.

g :\flowmaster projects\bea r canyon. fm2
5/9/2006 10:58 AM @ Haestad Methods, Inc.

Worksheet
Worksheet for Circular Ghannel

7c-81

C. W. Mining Company
37 Brookside Road Waterbury, CT 0620g USA

Proj e cr E n g in ee r: . tr r"rtJr0r,?f?r:
FlowMaster v6.0 [614bJ(203) 755-1660 nase Of

Project Description

Worksheet
Flow Element

Method

Solve For

c-27U
Circular
Ghannel
Manning's
Formula
Channel
Depth

lnput Data

Mannings
Coefficient
Slope

Diameter
Discharge

0.024

0.060 fuft
000

18 in
2.28 cfs

Results

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

0.30 ft
0.4 ft2

1.60 fr

1.31 ft
.59 ft

25.9 Ta

0.016871 ft/ft
5.64 tUs
.49 ft

0.88 ft

1.89

14.99 cfs

13.94 cfs
0.001298 fuft
Supercriti

cal

Minimum required riprap conditions = 4" m.d. riprap at outlet



B.C.

g lfl owmaster projects\bear canyon.fmz
5/10/2006 1:15 PM @ Haestad Methods, lnc.

Worksheet
Worksheet for Gircular Channef

7G-82

C. W. Mining Company
37 Brookside Road Waterbury, CT 0620g U$A

s/09t06
Project Engineer: Chartes Reynolds

FtowMaster v6.0 [614b](203) 755-1666 eage ad

Project Description

Worksheet
Flow Element

Method

Solve For

c-28U
Circular
Channel
Manning's
Formula
Channel
Depth

lnput Data

Mannings
Coefficient
Slope

Diameter
Discharge

0.024

0.060 fuft
000

18 in
4.02 cfs

Resufts

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

0.55 ft
0.60 fte

1.94 ft

1.49 ft
0.76 ft
36.4 o/o

0.018383 fUft
6.78 fUs

0.71 ft
1.26 ft

1.88

14.99 cfs

13.94 cfs
0.004796 fuft
Supercriti

cal

Minimum required riprap conditions = 4" m.d. riprap at outlet



B.C.

g:\fl owmaster projects\bear ca nyon.fm2
5/9/2006 10:58 AM @ Haestad Methods, Inc.

Worksheet
Worksheet for Gircular Ghannel

7c-83

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

5t09t06
Project Engineer: Charles Reynolds

FtowMaster v6.0 [614b]
(203) 755-1666 nase ai

Project Description

Worksheet
Flow Element

Method

$olve For

c-29U
Circular
Channel
Manning's
Formula
Channel
Depth

lnput Data

Mannings
Coefficient
Slope

Diameter
Discharge

0.024

0.060 fuft
000

18 in

3.75 cfs

Results

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

0.53 ft
0.6 ftz

1.91 ft

1.43 ft
0.74 ft
35.4 olo

0.018179 fUft
6.69 ft/s
0.70 ft
1.23 ft

1.89

14.99 cfs

13.94 cfs
0.004344 fUft
Supercriti

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



I

B,C.

g :\fl owmaster projects\bear canyon,fm2
5/9/2006 10:SB AM @ Hiestad Methods, tnc,

Worksheet
Worksheet for Circular Ghannel

ABANDONED IN PLACE

7G-s4

C, W. Mining Company
37 Brookside Road Waterbnry, CT 0620g USA

5/49rc6
Project Engineer: Chartes Reynolds

FtowMasterv6.0 [61ab](203) 755-1666 page ga

Pr€ie€t€€s6dp++€f

Werksheet
Ffew Elernent

Lae+h€d

S;€lve-F€r

+€gU
eireule+
Channel
Ma+FiHg,s
Fe"mula
Ghannel
geB+h

+npu++a+a

Men+ings
€ee#ieie*
Sl€p€

Eti€m€+€+
gisch€+ge

g$34

os€o fttft
0go
{5 if,

{+€ €fs

g€pth

Flew Area
\Al€$eC
Perineter
+epWA+
e+*iea+Oep+n
Pereent Fsll
e+ftba+SteBe
V€+r€ity
\lel€cit}l-Head
SBe€ifi€
Ene+gy
Freude

M€rdf,ufiR
gis€h€{€e
Oisenarge+utl
Stepe+u|l
e{eurfyBe

H?fr
ffiF

gft

+{{} ft
e.44 ft
3#%

g+1+gg3 fttft
4Ss ftls
+39 fr
+71 fr
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g+3 efs

g$7 €fs
g€€{+9+ fi/#
Sspe+eriti

cel



ft
ft2

ft
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ft
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fr/ft
fUs

ft
ft

0.15
0.1

0.80

B.C.

g:\flowmaster projects\bear canyon.fm2
5/9/2006 10:58 AM @ Haestad Methods, tnc.

Worksheet
Worksheet for Circular Channel

7G_85

C. W. Mining Company
37 Brookside Road Waterbury, CT 0670g USA

5/09/06
Project Engineer Charfes Reynolds

FtowMasterv6.0 [614b](203) 755-1666 ease Bi

Project Description

Worksheet
Flow Element

Method

Solve For

c-31U
Circular
Channel
Manning's
Formula
Channel
Depth

Input Data

Mannings
Coefficient
Slope

Diameter
Discharge

0.024

0.060 fvft
000

12 in

0.23 cfs

Results

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

0.71
0.20
15.0

0.019778
3.1 1

0.15
0.30

1.71

5.08 cfs

4.73 cfs
0.000142 fufr
Supercriti

caf



B.C.

g lflowmaster projects\bear canyon.fm2
5/9/2006 10:58 AM @ Haestad Methods, Inc.

Worksheet
Worksheet for Circular Channel

7G_86

C. W. Mining Company
37 Brookside Road Waterbury, CT 0670g USA

5/09t06
Project Engineer: Charles Reynolds

FtowMaster v6.0 [614b]
(203) 755-1666 page 86

Project Description

Worksheet
Flow Element

Method

Solve For

c-32U
Circular
Channel
Manning's
Formula
Channel
Depth

lnput Data

Mannings
Coefficient
Slope

Diameter
Discharge

0.024

0.050 fvft
000

18 in

1.73 cfs

Results

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

0.37 ft
0.3 ftz

1.59 ft

1.30 ft
0.49 ft
24.9 olo

0.016782 fVft
5,03 fUs

0.39 ft
0.77 ft

1.72

13.69 cfs

12.72 cts
0.000925 fuft
Supercriti

cal

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



l/Vorksheet
Worksheet for Circular Channel

Project Description

Worksheet
Flow Element

Method

Solve For

c-33U
Circular
Channef
Manning's
Formula
Channel
Depth

Input Data

Mannings
Coefficient
Slope

Diameter
Discharge

o.024

0.024 fuft
000
30 in

15.42 cfs

Results

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

0.91 ft
1.6 ft2

3.24 ft

2.41 ft
1.33 ft
36.4 %

0.015841 fUft
9.54 fUs

1.41 ft
2.33 ft

2.05

37.02 cfs

34.42 cfs
0.004810 fVft
Supercriti

cal

g :\fl owmaster projects\bear canyon. fm2
5/9/2006 10:58 AM @ Haestad Methods, lnc.

Minimum required riprap conditions : g" m.d. riprap at outlet

7c_87

C. W. Mining Company
37 Brookside Road Waterbury, CT 0670g USA

5t09t06
Project Engineer: Charles Reynolds

FlowMaster v6,0 [614b]
(203) 755,1666 pase sl



Worksheet.
Worksheet for Circular Channel

Project Description

Worksheet
Flow Element

Method

Solve For

c-34U
Circular
Channel
Manning's
Formula
Channel
Depth

Input Data

Mannings
Coefficient
Slope

Diameter
Discharge

0.024

0.060 fuft
000
30 in

17.17 cfs

Results

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

0.96 ft
1.7 ftz

3.35 ft

2.43 ft
1.40 ft
38.6 %

0.016359 fUft
9.82 fUs

1.50 ft
2.46 ft

2.04

58.54 cfs

54.42 cfs
0.005973 ft/ft
Supercriti

cal

g:\flowmaster projects\bear canyon.fmZ
5/9/2006 10:58 AM @ Haestad Methods, Inc.

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

7G-88

C. W. Mining Company
37 Brookside Road Waterbury, CT 06209 USA

5t09/06
Project Engineer: Charles Reynolds

FtowMaster v6.0 [614b]
(203) 755-1606 page Bd



g lfl owmaster projects\bear canyon,fm2
5/9/2006 10:58 AM @ Haestad Methods, tnc.

Worksheet
Worksheet for Circular Ghannel

Abandoned in place'

7c-90

C. W. Mining Company
37 Brookside Road Waterbury, CT 0620S USA

5/09/06
Project Engineer: Charles Reynolds

FtowMaster v6.0 [61ab]
(203) 7s5-1oo6 pase ed

F{€je€t€€€€Fip+ies
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Selve Fer

ffi
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4J€ efs
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Vdee*V+e,ag
Specifk
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e27 fr
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B.C.

g r\fl owmaster project$\bea r canyon.fmz
5/9/2006 10:58 AM @ Haesrad Methods, lnc,

Worksheet
Worksheet for Circular Ghannel

7G_ez

C. W, Mining Company
37 Brookside Road Waterbury, CT 0620g USA

5/09t06
Project Engineer: Gharles Reynolds

FtowMaster v6,0 [614b]
(203) 755-1666 page si

Project Description

Worksheet
Flow Element

Method

Solve For

c-38U
Circular
Channel
Manning's
Formula
Channel
Depth

lnput Data

Mannings
Coefficient
Slope

Diameter
Discharge

0.024

0.080 fuft
000

15 in

0.11 cfs

Results

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

0.09 ft
4.1e-Z ftz

0.69 ft

0.66 ft
0.13 ft
7.4 o/o

0.020852 ft/ft
2.67 fUs

0.10 ft
0.20 ft

1.88

10.65 cfs

9.90 cfs
0.000010 fuft
Supercriti

cal



B.C.

g lflowmaster projects\bear ca nyon.fm2
519/2006 10158 AM @ Haestad Methods, Inc.

Worksheet
Worksheet for Gircular Ghannel

7c-93

C. W. Mining Company
37 Brookside Road Waterbury, CT 06209 USA

5t09/06
Project Engineer: Chartes Reynolds

FtowMaster v6.0 [614b]
(203) 755-1666 pdse ed

Prolect Description

Worksheet
Flow Element

Method

Solve For

c-39U
Circular
Channel
Manning's
Formula
Channel
Depth

lnput Data

Mannings
Coefficient
Slope
Diameter
Discharge

0,o24

0.060000 fuft
12 in

1.56 cfs

Results

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

0.40 ft
0.3 ftz

1.36 ft

0.98 ft
0.53 ft
39.5 %

0.021499 fUft
5.40 fVs

0.045 ft
0.085 ft

1.75

5.08 cfs

4.73 cfs
0.006535 fUft
Supercriti

caf

Minimum required riprap conditions : 6" m.d. riprap at outlet
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Worksheet
Worksheet for Circular Channel

lntentionally left blank

7G-94

C. W. Mining Company
37 Brookside Road Waterbury, CT 0620g USA

Werksheet
Fl€sr€leq€rqt

Me+hed

Selve Fer

€-4SU
eireu{e+
eh€nff€{
*q€€{+ing+
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€hannel
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24+

B.C.

g :\flowmaster projects\bear ca nyon.fm2
5/9/2006 10:58 AM @ Haestad Methods. tnc.

s/09/06
Project Engineer: Charles Reynolds

FlowMaster v6.0 [61abJ
(203) 755-1666 page 94



B.C.

g :\fl owmaster projects\bear ca nyon.fm2
5/9/2006 10:58 AM @ Haestad Methods, Inc.

Worksheet
Worksheet for Circular Channel

Intentioually left blank

7G-rc7

C. W. Mining Company
37 Brookside Road Waterbury, CT 0620g USA

5/09t06
Project Engineer: Charles Reynolds

FtowMaster v6.0 [614b]
(203) 755-1666 pasie 101
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DITCH CHANNEL
SLOPE %

CONTRIBUTING
WATERSHED

PEAK
Q (cfs)

BANK AND
BOTTOM DESC.

MANNING'S
n(a)

D-23U l9 Av AU-36 r2 soil 0.03
D-24U 14 Av AU-35. AD-17 J+ 0.29 soil 0.03
D-25U l6 Av AD-17 .16 soil 0,03
D.26U 24 Av AU-32 .28 soil 0.03
D-27U l3 Min, 30 Max AU-3l. AU-22. ArJ-27.

AU-28. AU-29. AU-29A
#2.28 Seil bedroSk

soil

0.03

0.03
D-28U l4 Av AU-33 .l l
D-29U 8Av 4U.34 .27 soil 0.03
D-3OU 13 Av AU-25 .30 soil 0.03
D.3IU 12 Av AU-20, AU-26" AU-21"

AU-26. AU-3i
2+7 3.7s bedrock 0.03

D.32U 17 Av AU.3O .08 soil 0.03

D-33U l8 Av /^U.29 .20 soil 0.03
D-34U ll Av AU-24 r,66 soil 0.03

D.35U 10 Av 4U.29, AU.27 0+9 0.23 soil 0.03
D-36U 8Av AU-27 0.03 soil 0.03

D.37U 8Av AU-21, AU-26dU_2:l #3.76 soil 0.03

D-38U 12 Min, 20 Max AU-21. AU-22 -H5 2.68 Dso :3", soil 0.03

D-39U l0 Av AU-28 +09 Q.l I soil 0.03

D.4OU 9Av AU-28A##r+4u 24+ 0.12 D5s:+I ttil 0.03

E -41{J l< '4v ++ D*- 4:' 0.93
D-42U 36 Av. 63 Max A#3+ hu-22 0$4 r2.r3 soil 0.03
D.43U 20 Min, 45 Max A.U.23 9,64 5.56 Dso:5", sod 0.03

(a)
(b)

Based on tables from Barfield et al (19S1) and the equation Tl - .0395(Dso)',u;(D in ft)
Peak Q for misc. road drainage assumed to be 1.0 cfs based on similar disturbed areas.(c) See table 7.2-10 for summary of diversion ditch calculation

7G-110 8l0r/02



g:\flowmaster projects\bear canyon.fm z
5/9/2006 10:58 AM @ Haestad Methods, Inc.

Worksheet
Worksheet for Trapezoidal Channel

7c- t 83

C. W. Mining Company
37 Brookside Road Waterbury, CT 0670g USA

5/09/06
Project Engineer: Charles Reynolds

FtowMaster v6.0 [614b]
(203) 755-1666 pasi rsf

Project Description

Worksheet
Flow Element

Method

Solve For

D.24U
Trapezoidal
Channel
Manning's
Formula
Channel
Depth

Input Data

Mannings
Coefficient
$lope

0.030

0.140 fuft
000
1.00

1.00

Left Side Slope

Right Side
Slope
Bottom Width 0.00
Discharge 0.Zg

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

0.27 ft
0.1 ft"

0.77 ft

0.55 ft
0.35 ft

0.037231 fvfr
3.90 fUs

0.24 ft

0.51 ft

1.86

Supercriti
cal

Use Minimum Depth :0 ft Minimum Freeboard - 0.31
Velocity < 5



V:
H
V:
H
ft
cfs

B,C.

g :\fl owmaster projects\bear canyon.fm2
5/10/2006 6:41 PM @ Haestad Methods, lnc.

Worksheet
Worksheet for Trapezoidal Channel

7c-186

C. W. Mining Company
37 Brookside'Road Waterbury, CT 06209 USA

5/09/06
Project Engineer: Charles Reynolds

FtowMaster v6,0 [614b]
(203) 755-1666 pase 1Sd

Project Description

Worksheet
Flow Element

Method

Solve For

D-27V
Trapezoidal
Channel
Manning's
Formula
Channel
Depth

Input Data

Mannings
Coefficient
Slope

0.030

0.130 fuft
000

0.67

0.67

Left Side Slope

Right Side
Slope
Bottom Width 0.S0
Discharge Z.ZB

Results

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

0.36 ft
0.4 ft,

1,78 ft

1.56 ft
0.54 ft

0.022957 fUft
6.23 fVs
0.57 ft

0.88 ft

2.29

Supercriti
cal

Use Minimum Depth = 0.5 ft
@

Minimum Freeboard: 0.37 ft

is Ditch



B.C.

g:\fl owmaster projects\bear canyon.fm2
5/9/2006 10:58 AM @ Haestad Methods, Inc.

Worksheet
Worksheet for Trapezoidal Channel

7G- r 87

C. W, Mining Company
37 Brookside Road Waterbury, CT 06209 USA

5/09/06
Project Engineer: Charles Reynolds

FtowMaster v6.0 [614b](203)755-1666 pas-e 1sf

Project Description

Worksheet

Flow Element

Method

Sofve For

D-27U (Max
Slope)
Trapezoidal
Channel
Manning's
Formula
Channef
Depth

Input Data

Mannings
Coefficient
Slope

Left Side Slope

Right Side
Slope

0.030

0.300 fuft
000

0.67

0.67

V:
H
V:
H
ft
cfs

Bottom Width 0.80
Discharge Z.ZB

Results

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

0.29 ft
0.3 ft,

1,54 ft

1.36 ft
0.54 ft

0.022958 fUft
8.48 fUs

1.12 ft

1.41 ft

3.37

Supercriti
cal



Notes: Use Min. Depth = 1.0 ft: Minimum Freeboard = 0.3g ft,
Velocity = 6.84 fps: Use riprap D50 = b"

B.C.

g:\fl owmaster projects\bear ca nyon.fm2
5/9/2006 10:58 AM @ Haestad Merhods, Inc,

Worksheet
Worksheet for Trapezoidal Channel

7c-1et

C. W, Mining Company
37 Brookside Road Waterbury, CT 06209 USA

5/09/06
Project Engineer: Cha rles Reynolds

FtowMaster v6.0 [614bJ
(203) 755-1666 page 19i

Project Description

Worksheet
Flow Element

Method

Solve For

D.31U
Trapezoidal
Channel
Manning's
Formula
Channel
Depth

lnput Data

Mannings
Coefficient
Slope

Left Side Slope

Right Side
Slope

0.030

0.120 fuft
000

0.67

0.67

V:
H
V:
H
ft
cfs

Bottom Width 0.00
Discharge 3.Zs

Results

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

1.81

0.83
0.022519

6.84
0.13

1.33

2.19

Supercriti
cal

ft
tt,
ft

ft
ft
wft
fr/s
ft

ft

0.61
0.5

2.18



g :\fl owmaster projects\bear canyon.fmz
5/10/2006 6:46 PM @ Haestad Methods, lnc.

Worksheet
Worksheet for Trapezoidal Channel

7c-l es

C. W, Mining Company
37 Brookside Road Waterbury, CT 0620g USA

5/09/06
Project Engineer: Charles Reynolds

FtowMaster v6.0 [614bJ
(203) 755-1666 easie 19s

Project Description

Worksheet
Flow Element

Method

Solve For

D-35U
Trapezoidal
Channef
Manning's
Formula
Channel
Depth

lnput Data

Mannings
Coefficient
Slope

Left Side Slope

Right Side
Slope

0.030

0.010 fuft
000
.67

,67

V:
H
V:
H
ft
cfs

Bottom Width 0.00
Discharge 0.24

Results

Depth
Flow Area
Wetted
Perimeter
Top Width
Critical Depth
Critical Slope

Velocity

Vefocity
Head
Specific
Energy
Froude
Number
Flow Type

0.34
0.2

1.22

1.01

Q.27
0.032673

1.34

0.03

0.37

0.57

Subcritical

ft
ft2

ft

ft
ft
fU
ft
fu
s
ft

ft

Use Minimum Depth: *$ 0.75ft Minimum Freeboard :g,SS 0.41 ft
Velocitv < 5



B.C.

g :\fl owmaster projects\bear canyon,fm2
5/10/2006 6:52 PM @ Haestad Methods, lnc.

Worksheet
Worksheet for Trapezoidal Ghannel

7G-te7

C, W. Mining Company
37 Brookside Road Waterbury, CT 0620S USA

5/09/06
Project Engineer: Charles Reynolds

FlowMaster v6.0 [614b]
(203) 755-1666 eage rei

Project Description

Worksheet
Flow Element

Method

Solve For

D.37U
Trapezoidal
Channel
Manning's
Formula
Channel
Depth

Input Data

Mannings
Coefficient
$lope
Left Side Slope
Right Side
Slope
Bottom Width
Discharge

0.030

0.080000 fuft
0.67 V: H

0.67 V: H

0.00 ft
3.76 cfs

Results

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

0.6s ft
0.6 fF

2.35 ft

1.95 ft
0.83 ft

0.022510 ft/ft
5.88 fUs
0.54 ft

1.19 ft

1.81

Supercritical

Use Minimum Depth : 1.0 ft
Velociw < 5.

Minimum Freeboard: SJS 0.35 ft
UseD5s-W?:,

ru ..



Worksheet
Worksheet for Trapezoida I Channel

Project Description

Worksheet
Flow Element

Method

Solve For

D.38U
Trapezoidal
Channel
Manning's
Formula
Channel
Depth

lnput Data

Mannings
Coefficient
Slope
Left Side Slope

Right Side
Slope
Bottom Width
Discharge

0.030

070000
0.67

0.67

0.00
2.68

fvft
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
FIow Type

0.59 ft
0.5 fta

2j2 ft

1.76 ft
0.73 ft

0.023550 fuft
5.14 fUs
0.41 ft

1.00 ft

1.67

Supercriti
cal

Use Minimum Depth * g,E7 1.Ofr Minimum Freeboard :0#2 0.48ft
Max Slope : l5o/o

B.C.

g :\fl owmaster projects\bear canyon.fm2
5/10/2006 1:27 PM @ Haestad Methods, lnc.

7G-198

C. W. Mining Company
37 Brookside Road Waterbury, CT 06709 USA

5/09/06
Project Engineer: Charles Reynolds

FlowMaster v6.0 [614b]
(203) 755-1666 page 19ri



g:\fl owmaster projects\bear ca nyon.fmz
5/10i2006 1;27 PM @ Haestad Methods. lnc.

Worksheet
Worksheet for Trapezoidal Channel

7G- 199

C. W. Mining Company
37 Brookside Road Waterbury, CT 06709 USA

5/09/06
Project Engineer: Charles Reynolds

FtowMaster v6.0 [614b](203)755-1666 paje lesi

Pr{ect Description

Worksheet
Flow Element

Method

Solve For

D.39U
Trapezoidal
Channel
Manning's
Formula
Channel
Depth

Input Data

Mannings
Coefficient
Slope

Left Side Slope

Right Side
Slope

0.030

0.100 fuft
000
0.67

0.67

V:
H
V:
H
ft
cfs

Bottom Width 0.00
Discharge 0.11

Resufts

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

0.17 ft
4.2e-2 fF

0.60 ft

0.50 ft
0.20 ft

0.036048 fuft
2.64 fUs

0.11 ft

0.28 ft

1.61

Supercriti
cal

Use Minimum Depth :0.5 ft Minimum Freeboard -e,94 0.33 ft
Velocity <5 fns



g:\flowmaster projects\bear canyon,fm2
5/10/2006 1:77 PM @ Haestad Methods, Inc.

Worksheet
Worksheet for Trapezoidal Channel

7G-200

C. W. Mining Company
37 Brookside Road Waterbury, CT 06209 USA

5/09/06
Project Engineer: Charles Reynolds

FtowMaster v6.0 [614b]
(203) 755-1666 nasle eod

Project Description

Worksheet
Flow Element

Method

Solve For

D-4OU

Trapezoidal
Channel
Manning's
Formula
Channel
Depth

Input Data

Mannings
Coefficient
Slope

Left Side Slope

Right Side
Slope

0.030

0.090 fuft
000

0.67

0.67

V:
H
V:
H
ft
cfs

Bottom Width 0.00
Discharge 0.12

Results

Depth
Flow Area
Wetted
Perimeter
Top Width
Critical Depth
Critical Slope
Vefocity
Velocity
Head
Specific
Energy0.28
Froude
Number
Flow Type

0.18 ft
4.6e-2 ftz

0,63 ft

0.53 ft
0.21 ft

0.035631 ft/fr
2601 fUs

0.10 ft

1.14 ft

1.54

Supercriti
cal

Use Minimum Depth:0,75 0.50 ft Minimum Freeboard :e$g 0.32 ftVelocitv:546l-fr+ ( ttn€-d5#3#-Fio riprap requi



g:\flowmaster projects\bear ca nyon.fm2
5/9/2006 10:58 AM @ Haestad Methods, Inc.

Worksheet
Worksheet for Trapezoidal Channel

This Page intentionally left blank

7G-201

C. W. Mining Company
37 Brookside Road Waterbury, CT 0610g USA

5/09/06
Project Engineer: Charles Reynolds

FtowMasrer v6.0 [614bJ
(203) 755-16G8 paje 20i

Prctee++se+ip+ien

Werksheet
Flew Elernent

M€+h€rf

Selve Fer

g-4+u
+raBezeig€+
€h€nfi€l
fiAan+ingb
Fermula
Ghannel
Dep{h

tnput-ge+e

l*aneinss
eeeffieienl
Sl€B€

fe+-Side-StoBe

*Ch+€ide
Slepe
B€it€'rslAlid+h
gis€harge

+s3g

0#g fttfr
ggg

4.gg V+
H

+gO V+
++

0$g ft
mch

Dep+h
Flew \rea
Wetted
Peitinq€t€+
+eB-Wre+
e+*ie++epth
e+*iealSteBe
\bto€ity
\releeity
H€aC
Spe€ifiG
Ene€y
Freude

Ff€w+yBe

g#8 ft
H#

{s5 ft

1,17 fr
gss fr

gs2€zgg fttft
€#S #$
s+g ft

+?8 ft

s{g

Supe+eriti
€€l
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Worksheet
Worksheet for Trapezoidal Channel

7G-202

C. W. Mining Company
37 Brookside Road Waterbury, CT 06209 USA

5/09/06
Project Engineer: Charles Reynolds

FtowMaster v6.0 [614b]
(203) 755-1666 pagie 20i

Project Description

Worksheet
FIow Element

Method

Solve For

D.42U
Trapezoidal
Channel
Manning's
Formula
Channel
Depth

Input Data

Mannings
Coefficient
Slope
Left Side Slope
Right Side
Slope

0.030

041000
1.00
1.00

fttft
V:H
V:H

ft
cfs

Bottom Width 2.00
Discharge 12J1

Results

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

0.97 ft
1.9 ft'

3.94 ft

2.00 ft
1.05 ft

0.033553 fUft
6.25 fUs

0.61 ft

1.58 ft

1.12

Supercriti
cal

Use Minimum Depth : &lJtL25 ft
Velocitv # 6.25<

Minimum Freeboard: OJS 0.28 ft
ip-r€frrequired Use Dso : 3"



B,C.

g:\fl owmaster projects\bear canyon.fmz
5/10/2006 1:33 PM @ Haestad Methods, lnc.

Worksheet
Worksheet for Trapezoidal Ghannel

7c-203

C. W. Mining Company
37 Brookside Road Waterbury, CT 06209 USA

5/0e/06
Project Engineer: Charles Reynolds

FtowMaster v6.0 [614bJ
(203) 755-1668 pasie 20i

Project Description

Worksheet
Flow Element

Method

Solve For

D.43U
Trapezoidal
Channel
Manning's
Formula
Channel
Depth

lnput Data

Mannings
Coefficient
Slope
Left Side Slope
Right Side
Slope
Bottom Width
Discharge

0.030

0.220000 fuft
0.50 V: H

0.50 V: H

0.00 ft
0.64 cfs

Results

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

0.21 ft
0.1 ftz

0.96 ft

0.86 ft
0.36 fr

0,026861 ft/ft
6.96 fUs
0.75 ft

0.97 ft

3.75

Supercriti
cal

Use Minimum Depth :0S 0.2jft Minimum Freeboard : S.29 0.17 ft
Velocitv : 6,06 <5



Appendix 7-K

Alternate Sediment Control Areas

And Small Area Exemptions

s/09t06



BTCA Area H - Snow Storage Areas.

This ASCA consists of of 8 areas where snow removed from the roads will be stored while itmelts' The areas are shown on Plates 7-l and a description of the roads treated by the areas is describedbelow,

Area l. This area stores snow from the primary haul road.
Area 2' This area stores snow from the #3 mine access road between the WHR turnoff and the bin.Area 3' This area stores snow from the #3 mine access road befween the bin and the switchback above

the bin.
Area 4' This area stores snow from the #3 mine access road starting at the switchback above the bin

and going up to halfway between the switchback above the Uin and the WHR TS turnoff.
Area 5' This area stores snow from #3 mine access road starting halfway between the switchback above

the bin and the WHR Tank Seam turnoff and going up to the WHR Tank Seam turnoff.
Area 6' This area stores snow from the #3 Mine pad and the road between the #3 mine pad and the

WHR tank seam turnoff.
Area 7' This area stores snow from the road from the WHR Tanks Seam turnoff to the last switchback

below the #4 pad,
Area 8' This area stores snow from the #4 mine pad the the access road between the last switchbackandthe#4pad.

Run-off from these areas will only be treated while snow is stored there. The treatments for each of the
areas is described below

Area I will drain into Sediment pond B.
Area 2 will be treated by a silt fence placed in front of culvert C-ZZU.
Area 3 will be treated by either silt fences or straw bails placed in ditch D-ZSU.
Area 4 will be treated by a silt fence placed at the outlet of Oitctr D-30U
Area 5 will be treated by a silt fence placed at the outlet of ditch D-34U
Area 6 will drain into Sediment pond D.
Area 7 treated by a silt fence placed at the outlet of ditch D-37u
Area 8 will drain into Catch Basin 3.

Snow is mostly air so it can be compressed up to gA% once it falls. The amount of,compression
snow undergoes during plowing is almost impossible to calculate until after the snow has fallen
because it is dependent upon temperatut*, aging of snow, humidity, amount of conditioning, moisture
content, pressure applied to it, and the amount of traffic that has aiready driven on the *no*. Despite
this fact we have done our best to guess the conditions of the snow that we will receive. For our
calculations we used the average snow pack of 30 inches as described in AppendixTLGentry
Mountain CHIA. we assumed the plowing process only carried 7s%of thl snow to the storage area.
10% would remain behind either side cast against the birm and the mountain side or compact*d u* ulayer of ice above the road surface, and l57o would me lt due to salt treatment and heat from the sun.
We then assumed 80% compacti_o-tt during the plowing process and the the piles we be between g andl0 feet high with a45o/o slope. We did not account foi any melting of the pile between snow storms. A
table detailing the results is shown below.

B.C 7K-12.A s/B/06



Snow
Area

Treated
Area (ff)

Snow Volume
(ft Storage Area Size Storage

volume(ff)
Remaining
Volume(ff )Lensth (ft) tHidth (ft) Hisht (ft)

I 30,330 u,,374 145 20 I 19,560 7,lg6
2 37,026 13,895 240 22 I 34,560 20.67s

3a
16,110 6,041

l0 30 I
8,490 2,4393b 50 20 I

4 10,944 4,104 30 40 l0 10,500 6,396
5 10,620 3,993 l5 45 r0 6,000 2,019
6 29,413 11,030 40 40 l0 14,000 2,970

23,220 8,709 90 20 r0 13,500 4,793
8 7,707 2,990 20 20 10 3,000 110

3*-ff::^"ljT,t::tl$":*"^t.described above iltr po:tible that our storase capacity might be

'-tt;"C. 
\4i. ilii,*-i"iriL:-^ ^ r r ,r mmg wrhire a contractor to haul the snow from the area and dispose of it.

5/8/067K.I28



BTCA Area K - Outslope of FilI Area Around C-ISU

This area is approx 0.32 acres, and includes the fill outslope of the lower Tank

Seam Access Road around culvert C-l5U (Plate 7-tE). The estimated volume of runoff

from this area is 0.04 acre-ft, with a maximum slope length of 90 ft. Erosion and runoff

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 fill slope, a berm

will be maintained along the outer edge of the road, and the road will be sloped to drain

water away from the slope.

BTCA Area L - outslope of Lower wHR Tank Seam Access Road

This includes two areas along the lower portion of the WHR Tank Seam Access

Road. This first one is just below the switchback and is approximately 0S5 0.26 acres.

The second one is 200 feet past the first switchback and is approximately g*gg 0.1 l. The

estimated volume of runoff form these areas in less then 0+f 0.02 acre-ft, with a

maximum slope length of 40 60 feet. Erosion and runoff will be controtled by the

placement of erosion control matting of the slope, which will be maintained. The area

will also be seeded and revegetated after construction and natural vegetation will be used

for soil and erosion control during port-mining use. These areas are shown on plate+?C

an$Plate 7-lG.

a

to

7K-t4 5/09/06



BTCA Area M - outslope of Filr Area Around c-l6u

This area is approx 0.091 acres, and includes the fill outslope of the lower Tank

Seam Access Road around culvert C-l6U (Plate 7-lE). The estimated volume of runoff

from this area is 0.01I acre-ft, with a maximum slope length of 50 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 safurating into the slope, a berm

will be maintained along the outer edge of the road above the slope and the road will be

sloped to drain water away from the fill slope.

BTCA Area N - Outslope of Fill Area Along WHR Tank Seam Access Road

This consist area consists of approximately 0.232 acres located below the second

switchback on the WHR Tank Seam Access Road and SJ6g 0.141 acres located on the

slope justbelow the hunting cabin turn-off (Plate ?-1 G). The estimated volume of runoff

from the first area is 0,029 acre-ft, with a maximum slope length of 76 feet. The

estimated volume of runoff form the second area is 0$34 0.010 acre-ft, with a maximum

slope length of+S 55 feet. Erosion will be controlled by the placement of erosion control

matting on the slope, which will be maintained, To prevent excess water form crossing

or saturating into the slope, a berm will be maintained along the outer edge of the road

above the slope and the road will be sloped to drain water away form the fill slope.

7K- l5 5109/06



BTCA Arefl O - Upper Tank Seam Access Road Outslope Below D-IBU

This area is approx 0.089 acres. It includes the outslope ajacent to ditch

(Plate 7-1E). The total runoff volume from this area is estimated to be 0.011

Erosion will be controlled by the placement of erosion control matting on the

which will be maintained. To prevent water from crossing or saturating the slope,

will be placed along the road, and the road sloped to drain water away from the fill

D.I8U

acre-ft.

slope,

berms

slope.

BTCA Area S - outslope of Fill Area Around c-lgu, C-lgU and C-20U

This area is approx 0.123 acres, and includes the fill outslope of the upper Tank

Seam Access Road around culverts C-18U, C-lgU and C-20U (plate 7-lE). The

estimated volume of runoff from this area is 0.015 acre-ft, with a maximum slope length

of 35 ft. Erosion and runoff 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 fill slope, a berm will be maintained along the outside edge of the road

and the road will be sloped to drain water away from the fill slope.

BTCA Arefl T - wHR Tank seam Topsoil stockpile Area

This area consists

will be totally contained

stockpile.

of 03t 0.23 acres, shown on Plate

by a berm to prevent any topsoil

7-lC. The topsoil stockpile

from being eroded from the

B.C. 7K*-t7 staqn6



BTCA Ar.ga "2" - WHR Tank Seam portal pad Area

This area consists of 0,4? 0.3? acres and is the Wild Horse Ridge Tank Seam

Portal Pad as shown on plate 7-lG. This area is controlled by Catch basin 3 at the lower

end of the pad. A berm will be placed around the outside of the pad and it will be sloped

away from the road to prevent any water from draining down the road.

Catch Basin 3 will contain runoff from watershed areas AD-20. Runoff

calculations are shown in Appendix 7-G. The modified universal soil loss equation is:

A=RxKxLSxVM.

A : Amount of soil loss per unit area
R : Rainfall factor : l6 (See Appendix 7-F)
K = Soil Erodibility Facror : 0.1 (See Appendix T-F)
tS : Topographic factor (See equation, App. 7-F)
VM : Soil Erodibility Factor

The catch basin will be inspected at least quarterly for stabilify, erosion, and

capacity. Any problems noted will be corrected as soon as is practical. The catch basin

will be cleaned as necessary to ensure adequate storage capacity to completely contain

the volumes as shown in the designs.

7K-28 5/09/06



Staeq-Capacitv

Elevation Area (sq ft)

Table 7K-3 Catch Basin 3 Design

Vol (cu ft)

Basin Information

Bottom of Basin Elev:7874, 7844
Spillway Elevation: ?8O0 784g.s
Top of Dam Elev: +€€eS 7850
Required Volume: # 102

+s8€ 7844

7878 784s

q{F+fflE

wlw-
7$48

78!2

7 849.s
Total Volume

359 Q

+L+ 4r

{ls 192

% 373

698

1009

1245

I l6.sw
?92.5
#
53s.5,

853.5

563.5

H+J32

24.5
416

Catch Basin No. 3

Watershed AD-20

Area (acres) 9,47 0.32

Peak Flow Q (in) +3+ 0.16

Soil Erodibility (tons/aclEl) f-0 1.2 (conservative)

Runoff Volume (cu ft) 54.6 186

Topographic factor 8#'2.77

Soil Loss (Tons/ac-year) {# s.32

Soil Volume - 3 year capacity (cu ft) #5 rcz

Design Volume q# 2,372

B.C. 7K-29 st09t06



980 Loader Cvgle Time

(From Cat Perfonnance Handbook)
a. 3/4 inch to 6 inch
b. Pile (10 ft or less) +
c. 3i4 inch to 6 inch

(60 min/hr)/(0.52 min/cycle) : I15.4 cyclesihr
Efficiency 50 minftrr - (115.4 cycles/hr)(6 cu yd/cycle)(S0 mir/60 min): 572 cu vd/hr (96
cycles/hr)

Summarv of Reclamation Cost Estimate

Direct Cpsts
a. Seal Portals and Backfill
b. Removal of Structures

0.55 min
0.00 min
0.01 min
0.04 min
0.52 min

c.
d.

e.

f.

Soil Placement and Ripping
Channel Restoration
Revegetation
Monitor Well Plugging

Total Direct Costs:

Indirect Costs
g. Maintenance and Monitorirg ( l0%)
h. Contingency (5%)
i. Engineering Redesign (2.5%)

Mobilization and Demobilization (5%)
k. Contract Management Fee {Z.S%)

Total Indirect Costs:

Total Reclamation Cost (2001 dollars)

Escalated V?lues
2002
2003 -ro
2004 -ru
2005 -ru

Escalqlion Factor
3.12% (est)
3.r2% (est)
3.12% (est)
3,12% (est)

$ 112,500
$ 210,403$ry
$ 403,728
$ 462,968
$ 5.000

$ +#E+ts 1.36_0.s64

$ro
$ 68#+r0ggs
$ 3#34,014
$ 68#6+6S&g
$ 3#3S34"014

$ry

$ro

The total bond currently posted, rounded to the nearest $1,000, is $1,825,000.
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Scale House and Sqdiment pc
See Appendix 3L, Tabl e 3L-Z

SedimQnt Pond "A" (TS-4)
See Appendix 3-L, Table 3L_3.

Cut (350 sq ft) x (l20ft) = 42,000 cu ft =
Fill (350 sq ft) x (tZ0ft) = 42,000 cu ft =

See Appendix 3-L, Table 3L_g.

Cut (500 sq fr) x (l85ft) = 92,500 cu fr =
Fill (500 sq ft) x (t 85ft) : 92,500 cu ft _

Cut Subtotal
Fill Subtotal

1,454 cu yds
1,454 cu yds

3,460 cu yds
3,460 cu yds

5,851 cu yds
5,851 cu yds

-l#8915.055 cu yds
+l+891il55 cu yds

112,025 cu yds
112,025 cu yds

See Appendix 3-O, Table 3'O-Z, j &. 4

Fil8;i8fl= i3;fil:tit:
Note: Approximately 12,500 cu yds of the wild Horse Ridge volume will be regraded using aD9 dozer, and the rernaining volume will regraded using a 330BL Excavoltor.

Wild Hgrse Ridee Tank Seam ffS-16 thru TS-17)
See Appendix 3-p.

Cut Subtotal
Fill Subtotal

Cut Total :
Fill Total :
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SOIL PLACEMENT

Areas

Cost
Time

Earth

Moved

Equipment

Cost/hr (hrs)

& Portal Pad (TS-10 & TS-t l) Fill

Upper Storage Pad
(rs-8)

Portal Pad Area & Road
(rs-7)

PortalAccess Road
(rs-6)

Coal Storage Pad
(rs-5)

Scale House/ Sed Pond B
(rs-3)

Sediment Pond "A"
(rs-4)

Shower House/ Sed Pond C
(rs-e)

Wild Horse Ridge Area*'h*
(TS-12 thru TS-t5)

Wild Horse Ridge Tank Seam

(TS,t6 rhru TS-17)

Totals

Cut

10,661

3308L $153.13
7,022

6,445 3308L $ 153.13
18,037

3308L $153.13
5,573
2,553 included in fill volumes above

40,585 D9 Cat $190.90
25,157
15,428 included in fill volumes above

1,454 D9 Cat $tg0.g0
1,454

D9 Cat $190.80
3,460

D9 Car
5,951

33OBL
D9 Cat

23,641

D9 Cat
+s#+31JJe5 3308L

I10,462

14.6 $ 2,236

37.7 $5,773

11.65 $ 1,784

50.3 $ 9,597

2.9 $ 553

6.9 $ 1,317

l l.7 $ 2,232

23.3 $ 3,569
25.0 g 4,770

r-,8+3.2 $ 3roQ
3S+26J$ 3#+55,056

20,3 I0

Hauled

3,666
Fill

Cut
Fill

8,126
Fill

Cut

Fiil

Excess Cut

Cut
Filt
Excess Cut

Cut
Fill

3,460
FiII

5,851
Fill

1l,14l
12,500

FiII

-r++61.760

{lssg15 A55

Cut

$ 190.80

$153.13
$ r 90.80

$ls3.l3
$ 190.80

w$39104449,4{9
t^
$ee Appendix 3-L and the following page.

**Excess 
Cut will be hauled from TS-5 and T5-6 to TS,7 and TS-8, as discussed in Appendix 3-L..**Wild 

Horse Ridge material being relocated with the excavator will be hauled an average distance

of 200 ft, as shown on the following pages.
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Hauling : ( 12.38 min)(hr/60 min)(2 I7)l(3 trucks) = 14.9 hrs = I .9 days (concurrent w/soil placement)
Roundtrip2:5.88 +2(7.29):20.46 min.;Numberof loads=(4,860cuyd)/(l0cuydtruck)=486
Loads
Hauling: (20.46 min) (hr/60 min)(486)/(3 trucks):55.2 hrs = 6.9 days (concurrent w/soil placement)

980 loader cost = ($142.77/hr) (40.6 + 14.9 + 55.2 hrs) :
Dump Truck cost = ($68.38/hr) (a0.6 + 14.9 + 55.2 hrs) (3 trucks) =

Movj_ng Excavator matFria.l,, fbr WHR Tank geam reerading.

Avg.Distance:390 ft = 0.07 miles @av5. Speed of 7 MPH; haul time = 0.49 min.
Round trip time for I truck load (980 Loader) = 5.88 + 2(0.49) = 6.86 min.
Numberof loads: ({S$95 13.295 cu yd) / (10 cu yd truck): g{e l.330loads
Hauling:(6.86 min)(hr/60 min)(# 1.330 loads)/(3 trucks): H 50.7hrs :5# 6.3 days
(concurrent w/soil placement)

$6#3+Z.Zt g

$8#++10.401
$+#+€12.639

Cost Subtotal $ 9?#16J0[Z39
Time Subtotal 9# l0.9davs

$ 15,805

$23"788
$39,593

$3,384
$3,027

$18.846
fi 25,257

$ 25,257
2,65 days

$ 39;0++40.409
$ffi1!0J39

s 25,257

$++8#+7165,965
36#31.5

r2l8l04

Hauline Material to FiU, Borehole

10,560 cu yd will need to be hauled from the Blind Canyon Seam portal.
Round trip time:

Loaderhaul time = 0.3 miles @7 mphx 2loads :5.14 min. to haul
Loader cycle time - 2 cycles/(I06 cycles/hr): l.l3 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 Loadertime - (15.7 min) (hr/60 min) (1,056 loads) /13 trucks:21.2 hrs.

:2.65 days (concurrent with soil placement)

CAT 3308L cost = ($ I 53. 13/hr) (21 .? hrs) =
980 Loader cost = ( $ 142.77lhr) (21.2 hrs) -
Dump Truck cost - ( $68.38/hr) (21.2 hrs) (13 trucks) :

980 loader cost : ($ 142.77|hr) (+Z+ IlJhrs) =
Dump Truck cost : ($68,38/hr) (+Z+ 5!.7hrs) (3 trucks) :

Soil Placement Cost Subtotal :
Hauling Excess Cut Cost Subtotal *
Filling Borehole Cost Subtotal :

Cost Subtotal
Time Subtotal

Cost Total
Time Total
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