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David E. Hansen, Ph.D., P.E.
Vice-President

As requested by Steve Tanner of Valley Camp Coal Company, we are enclosing three
copies of Volume VI which includes Section R614-301-760 of the mine permit application. Text
and figures applicable to the section have been included within this separate volume for the
draft submittal. Volume VI will be recombined with Volume II (Hydrology) for the final

submittal to the agency. Also attached are corrected pages to be inserted within the three sets
of Volume II that you have in your possession. The corrected pages have been revised to reflect
the submittal being made with this cover letter. Steve Tanner will replace the sheets in Volume
II during his next visit to your offices.

RE: Valley Camp Hydrologic Mine Reclamation.

Dear Ms. Linner:

Ms. Sue Linner
Utah Division of Oil, Gas & Mining
355 West North Temple
3 Triad Center, Suite 350
Salt Lake City, Utah 84180-1203

January 31, 1990
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R614-301-760 thru 301-765. CHANNEL RECLAMATION.

General mine reclamation to be completed for the Mine Permit Area is discussed within
Sections R614-301-200 and 301-300, and only that information which is relevant to hydrology is
discussed herein. Hydrologic aspects of mine reclamation pertain to the design of permanent
runoff conveyance facilities which are capable of controlling the post mining 100 Year - 6 Hour
precipitation event and the permanent closure of wells. As required under the regulations, all
siltation structures will be 1) maintained until removal is authorized by the Division and the
disturbed area has been regraded, stabilized and revegetated, and 2) maintained for a minimum
of two years follOWing the last augmented seeding. Any well site reclaimed as part of mine
closure will be permanently sealed as required to prevent access to the mine workings by people,
livestock, fish and wildlife, machinery and to keep acid or other toxic drainage from entering
ground or surface waters.

Mapping and design details associated with hydrologic mine reclamation is included within this
permit on Figures R614-301-760a through R614-301-760d. As shown on the figures, surface
drainage fadlities have been designed to convey all surface drainage waters from undisturbed
areas above reclaimed mine areas, to downstream undisturbed areas. The general overall plan
for reclamation assodated with surface runoff facilities follows.

FIGURES R614-301-760a through R614-301-760d

As shown on the figures, cut slopes in both the Valcam and Belina Permit Areas will be
backfilled, regraded and reshaped. All reclaimed areas will also be revegetated according to
methodologies and parameters specified in other areas of this mine permit application. The
majority of reshaping of the Belina Permit Area will be completed through the removal of
Sediment Pond 004A and coalloadout pad. Because much of the surface disturbances located
within the Mine Permit Area were completed prior to these regulations being enforced, little
topsoil exists on the site which can be used for regrading and reshaping during reclamation. A
small topsoil storage area has been dedicated for use near the Belina Mines as shown on Map
R614-301-731.720d. Presently, the stockpile contains apprOximately 975 cubic yards of substitute
topsoil which came from the enlargement of Sediment Pond 002A. This material met the criteria
of and was approved by the Utah Division of Oil, Gas and Mining for use as a substitute topsoil
material.

The topsoil storage area is closely surrounded by dense forest exhibiting a medium amount of
deadfall and heavy ground cover. This provides excellent protection against wind erosion as
well as rapid snowmelt in the spring. The storage area has been bermed to prevent access by
motor vehicles, as well as to prevent erosion of the material from the storage area. Straw bales
are also used along the down gradient end (north end) of the storage area to assist in
containment, should a slope failure of the stockpile occur. In the future, topsoil removed from
the permit area for mining purposes, will be stored in this area for use during reclamation.

All reclaimed areas will be re-established predominately as grassy rangeland through the use
of grass/forb/shrub seed mixtures. This seed mixture should provide a reclaimed surface
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similar to that of the adjacent land area, and compatible with the prernining land use
classification.

Valcam Permit Area

All surface facilities within the Valcam Permit Area will be removed, and the area will
be reclaimed except for those facilities associated with the operation of the railroad which
traverse the site. Facilities to remain consist of two railroad lines, an access road, and railroad
drainage culverts. It is the intent that the existing paved road connecting the highway with the
railroad tracks by the stockout tube will not be stripped of its oil surface, and that the railroad
will continue to utilize the road in its present oiled condition. Continued use of this road will
allow access by railroad personnel to the tracks and adjacent area in the vicinity of the stockout
tube. Should the operators of the railroad desire a dirt, rather than oiled road surface at the time
of reclamation, then the oiled surface will be removed. The road loop presently used for the
truck dump will be removed upon reclamation. A north and south access roadway east of the
railroad tracks will replace the existing Valley Camp railroad spur (most easterly track).
Continued maintenance of the roadways will be the responsibility of the railroad company.

In general, reclamation includes the removal of all surface facilities, the restoration of the
culverted stream emanating from the hills to the east of the facility, the grading and recontouring
of sedimentation ponds, and the regrading and shaping of the Valcam Permit Area. Sediment
removed from local ponds within both the Valcam and Belina areas will be used in the
reclamation process as long as the sediment is found to be non-toxic.

As shown on Figure R614-301-760a, culverts C-1-32, C-4-42 and C-15-24 will remain in place as
required for continued drainage of the railroad right-of-way. At the time of reclamation, a
riprap pad will be installed at the outlet of all three culverts. The riprap pad design will be
similar in nature to other adjacent railroad culverts not installed or owned by Valley Camp. The
only exception to this will be that Culvert C-4-42 will be extended to Mud Creek in order to help
prevent excessive erosion down the steep reclaimed contour.

The long range plan for channel reclamation at the Valcam Facility includes the design and
construction of a riprap channel (RC-l) throughout much of the length of present culvert C-14-42
as shown on Figure R614-301-760a. Reclaimed channel RC-l begins at a location approximately
300 feet east of the railroad tracks. The existing culvert passing beneath the railroad tracks will
be modified in that the upstream and downstream sections will be removed, and replaced with
the riprapped channel as shown in the design details. The riprapped channel design is based
upon a 100 year - 6 hour precipitation event of 2.3 inches and a design flow rate of 23.0 cis.
Channel RC-l has a five foot bottom width and uses a riprap Dso of 1.0 feet except at the
reclaimed outlet of culvert C-14-42 where it is 1.25 feet. All channels have a design freeboard
of 0.5 feet which is essentially equal to the flow depth. Additional design details are shown on
Figures R614-301-760a, R614-301-760c and R614-301-760d.

It is the present intent to donate the General Office and accompanying property located west of
the loadout facilities to the Alpine School District or another beneficiary which will exclude it
from reclamation activities. If a decision at a later time is made by Valley Camp of Utah, Inc.
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to not donate the property to another entity, then the General Office area will be reclaimed
under the same guidelines agreed upon for the Valcam Loadout Facilities.

Belina Permit Area

All surface facilities within the Belina Permit Area will be removed, and the area will be
reclaimed. It is proposed to change the land use at the Belina Mines site from a shrub and brush
rangeland use to a wildlife habitat with moderate recreational and grazing use. The slight
change in land use appears to be compatible since the individual from whom the mine site is
leased has shown some interest in using the area as a cattle holding facility. Postmining
recreational use also appears to be compatible with both premined and postmined conditions.
Since all roadways are to be reclaimed, recreational use will be confined to foot traffic.

Activities to be completed during reclamation are the removal of Sediment Pond 004A; the
regrading, reshaping, and revegetation of the mine area; and the reconstruction of Whisky Creek
and the side drainage presently passing through the shop area. Whisky Creek is currently
diverted beneath the coalloadout pad and sedimentation pond via a 42 inch corrugated metal
culvert. Upon reclamation, a new stream channel will be constructed which will be built to
match premined stream channel conditions as nearly as possible. Reclaimed channel RC-2 (as
shown on Figure R614-301-760b) extends from the undisturbed channel presently located at the
inlet to Culvert C-40-42 to the downstream undisturbed sections of Whiskey Creek. Reclaimed
channel RC-3 collects waters from the area behind the shop facilities.

The reclamation channels as presented on the design detail sheets have been designed to provide
for the required conveyance of the 100 Year - 6 Hour precipitation event with a freeboard of 0.5
feet. The flow rate calculated for the entire Belina Permit Area is 32.2 cfs. This flow rate was
used for the lower section of channel RC-2 below the confluence with channel RC-3. The upper
section of RC-2 was calculated to have a design flow rate of 13.4 cfs. A design flow rate of 3.1
cfs was calculated and used in the design for channel RC-3. Reclaimed channel design
calculations are included within Appendix R614-301-760 as required by the agency. With
channel flow depths in the range of 0.5 feet, an additional freeboard depth of 0.5 feet provides
adequate channel capacity for runoff design, and to protect against overtopping.

The maximum size riprap which was believed feasible for use in the design of reclamation
channels at Valley Camp has a Dso of 1.75 feet (Average diameter of 1.75 feet). With this
maximum riprap size determined, the proposed reclamation channels for the Belina Permit Area
were designed by optimizing the channel slope based upon the maximum riprap size assumed.
Using a specified maximum Dso of 1.75 feet, the maximum slope which could be designed for
channel RC-2 is 16%, and for channel RC-3 is 32%. Complete plan and cross section details are
shown on Figures R614-301-760b through R614-301-760d.

Belina Haul Road

The Belina Haul Road connecting Eccles Canyon and the Belina Mines will be backfilled
and reclaimed according to the plan presented in the mining reclamation section of this mine
permit application, and as shown on the reclamation detail drawings. In general, all drainages
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will be restored to the degree possible to premined conditions by removing all fill material,
regrading, and reshaping of the adjacent terrain. Generally speaking, all fill material placed as
a result of road construction in the vicinity of local drainages will be removed, and the reclaimed
drainages will be excavated to the degree possible to local natural grades as determined in the
field.

It is generally not feasible to construct post mining reclamation channels along the haul road
corridor due to the steepness of the hillsides and natural channels. It is believed that disturbing
existing drainages further by attempting to construct riprap channels through areas of road fill
will result in increased erosional deterioration and damage to natural drainages beyond that
which would occur if the fill material were simply removed. An exception to this statement may
apply in the case of reclaimed channel RC-4 which is proposed to be located within the drainage
currently occupied by culvert C-25-36.

The drainage occupied by culvert C-25-36 has a channel gradient of 31.6%, a watershed of
approximately 140 acres, and a 100 Year - 6 Hour precipitaion event of approximately 34 cfs.
Attempts at designing a riprap lined channel (using the "Red Book" methodology) capable of
containing this flow event produce unrealistically large riprap diameters. The OSM "Steep
Channel Riprap Design" methodology however allows much smaller riprap sizes on steep slopes.
Using the OSM method, a Dso of 1.5 feet and a channel bottom width of 6.0 feet was found to
be adequate. It is recommended that the design of channel RC-4 be re-evaluated at the time of
reclamation (if the road is removed), and that consideration be given to alternate design
possibilities including the option of restoring the channel to the premined grade without further
channel disturbance. Complete plan and cross section details are shown on Figures R614-301­
760b through R614-301-760d.

"'''' R614-301-760 "''''
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PROJECT Valley Camp - Reclaimed Channel RC-l 100 Yr. 6 Hr.

AREA= 245.2 ACRES
AVERAGE BASIN SLOPE= 37.7 PERCENT
CURVE NUMBER= 67.4
DESIGN STORM= 2.30 INCHES
STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH= 6180. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

TP= .3531 HOURS
C3= 10.4679

QPCFS= 525.10 CFS
I TEF:AT IONS= 8

QPIN= 2.1237 INCHES
SCS 6-hour

==============================================================
ACCUMULATED

TIME RAINFALL
HOURS INCHES

RAINFALL
RUNOFF EXCESS
INCHES INCHES

UNIT
HYDROGRAPH

CFS

OUTFLOW
HYDROGRAPH

CFS
==============================================================

2. 19 .8515 .0000 .0000 .0 .00
2.26 .9717 .0000 .0000 26.3 .00
:2.33 1 .0919 .0031 .0031 163. 1 .08
2.40 1 .2121 .0118 .0087 348.6 .74
2" 4~1 .1 .3323 .0256 .0138 482.0 2.87,., 54 1 • ~j996 · ()355 .0099 52~5 " 1 7.04.....
2.61 .1 .4321 .0407 .0053 491 .9 12.38
2.68 1 .4646 .0463 .0056 415.2 1 7 19! •

2" 7~j 1 . 4971 .0523 .0059 324.7 20.48
2" 8~~: 1 ·5296 .0585 .0063 2~~9 .6 22.22
2.90 1 ·5620 .0651 .0066 168.9 22.89
2.97 .1 ·5945 .0720 .006 f:? 114 ·7 23.02
3.04- 1 .62:36 .0784 .0064 -7r:: ,:; 23.00~ .:J " ~,

-~ 11 .1 .6496 · 084~:;' .0059 48 co 22.94,_I" · ~l, 18 .1 • 67~::;'6 • O<:rO~.5 .006.1 :30.4 22.81'_' u

-:~ '! I::" .1 7016 .0968 .0063 18.8 22.62,_I n ........' ·"":!" ~.-, .1 ""7"" -7 .' 1033 " f.) (>,b 5 11 .4 22.42,_1" '_'.':'" n I ...:.. ~ b ·-=!' -:ro .1. -, ,'- -r I 1099 .0067 6" f:3 ...,.-,.. .-,0
,_, n ,_I .. " I ':\·'::'0 · "':"k " ~ l

3.41.:, 1 . 7 T::Y 6 1168 .006:3 4.0 ...,,., '-.'11"7· .~...:.. " ...:... I

..::- e-" 1 .801'::Y 1228 .0060 ~, '":~. .., ...., -:r ...,
,_, II ,\-l,~;' · L. "_l ..;..,..;.. • '_',I

3" \"SC> 1 .8198 .1277 • 004 '::Y .1 '":!" 22.43· • ,_I

3.67 1 8'-'-' l-~-'"":I-, .0050 • E< 2:2,,2:3.. '-"! ·. ..... ..:,.,

3.74 1 .85::':.5 1378 .0051 4 21 "7""· · . I ..:..

:j.81 1 .8734 ·1430 .0052 .2 2.1 "():3
:3.88 1 .8913 ·1-482 .0052 ·1 20.30
3.96 .1 .'::Y092 · 153~:' .00;53 .0 19,,68

===============================================================

HYDROGRAPH PEAK=
TIME TO PEAK:::
RUNOFF VOLUME=

23.02 cfs
2 . '::Y7 HCH_ll~S

~1.80 Acre--Feet
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T~apezoidal Channel Flow Calculations using Manninqs Equation

Client: Valley Camp Coal Company
P~oject No.: 007.12.100

Channel Section: Channel RC-l

Date:
Time:

Computed:

24-Jan-90
04: 17 PIYI

DEH

GENERAL CRITERIA:

CALCULATION:
(Channel Depth)

Design Flow:
Bottom Width:
Side Slopel:
Side Slope2:
F~iction Facto~:

Assumed D50:
Calc n Value:
Used:

Min. Bottom Slope:
Max. Bottom Slope:
F~eeboa~d:

Depth (Min. S):
Qn/1.49(S)1/2=

A(R)2/::;;.=

23. ()(;
5.0
3" ()
3. (>

1.00
0.040
0.040
0.075
0.080
0.50

0.58
2.261
2.263

UNITS
c1's

feet
I/ml
11m2

feet.

ft/ft
ft/ft
feet

feet

Requi~ed Depth:
A~ea:

Pe~imete~:

Hydraulic Radius:
Velocity:
Riprap Ck (V<57):

1.08 feet
3.87 ft2
8.64 feet
0.45 feet
5.'::;15 ft/sec
Required

C(iLCULAT I ON:
(Velocit.y Check)

Depth (Ma:-:. S):
On / 1 .4(7 ( S ) .1./2=

A(R)2/3=

0.57
2.1139
2.192

i'eei.:

~~equj.red Depth:
Area:
Pe~imeter:

Hydraulic Radius:
Velocity:
Riprap Ck (V<57):

1..07 feet
3.78 ft2
8.57 feet
0.44 feet
6.08 ft./sec
Required

1. .08 ff:?et
Requir-ed
R f.?q 1•.\ .i rf:?d

DESIGN CRITERIA: Bottom Width:
Side S lOPE; 1.:
~:3ide ~31 Op~? 2:
Min. Bottom Slope:
Max. Bottom Slope:
Min Channel Depth:
FUprap (I'lin S):
Ri f.3rap (t'12"\}~ ~=;):

~5 • ()
:::;:.0

7.5
8.0

feet
.1/m1.
1./ m2
I.
.,
I.



RIPRAP DESIGN - Using the RED BOOK (Applied Hydrology and
for Disturbed Areas)

Client: Valley Camp Coal Company
Project No.: 007.12.100

Channel Section: Channel RC-1

Date: 24-Jan-90
Time: 04: 17 Prl

Computed:DEH

DES I GN CRI TEI~ I A: Design Flaw:
Bottom Width:
Side Slope1:
Side Slope2:
Friction Factor:
Min. Bottom Slape:
Max. Bottom Slope:
Freeboard:
Depth (Min. S):
Depth (Ma>:. S):
Angle Repose (Ar):

23.00
=.. 00
3.00
3.00
0.04
0.08
0.08
0.50
0.58
0.57

42

UNITS
cfs

teet
I/m1
11m2

ft/ft
ft/ft
feet
feet
feet

degrees

Nb =
SFb =
Tma~·:=

Ns -
(~ =
B =
n =
SFs =

21Tl(G(SG-l)D)
(Cos a tan b)/(sin a + Nb tan b)
O.76GdS
21Tmax/(G(SG-l)D)
Atan(l/m)
Atan(Cos(Ar)/(2Sin(A)/NsTan)Ar»+Sin(Ar»
Ns(1+Sin(Ar+B)/2)
Cos(A)Tan(Ar)/(nTan(Ar)+Sin(A)Cos(B»

D50
T
Nb
Tma>:
Ns
m Critical
A (m crit)
B
Nsp

SFb
SFs

Smin

1.00
2.69
0.55
2.05
0.42
3.00

18 .. 44

1.58
1. :'::.1

Sma>:

1.00 feet
2.82 Ib/tt2
0.58
2.14 Ib/ft2
0.44
3.00

18.44 degrees
~3(J. ~58 deg rees

1. =.0
.1. 47
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6/1 /,275 ----v 1/:11.15
~,q1 1.303

.tel ~ J, ~'57
I,frs'/Z _~y-_---..J.AJ'"-"tZ:::....~-'3-

/- ( l/g(35
/,05 11724
/'01 /,51&
1,02.. /'lj~

C- 14-42. 00Tt-e1



Trapezoidal Channel Flow Calculations using Mannings Eauatl0r

Client: Valley Camp Coal Company
Project No.: 007.12.100

Channel Section: Channel RC-1 - C-14-42 Outlet

Date:
Time:

Computed:

25-Jan-90
08:51 AM

DEH

GENERAL CRITERIA:

CAL.CUI-.AT I ON:
(Channel Depth)

Design Flow:
Bottom Width:
Side Slopel:
Side Slope2:
Friction Factor:

Assumed D50:
Calc n Value:
Used:

Min. Bottom Slope:
Max. Bottom Slope:
Freeboard:

Dept.h (Min. S):
Qn/1.49(S)1/2=

A(R)2/:::;:=

23.00
3.5
3. ()
3. ()

1.25
0.041
0.041
0.077
0.077
0.50

0.68
2.287
2.286

UNITS
cfs

feet
llml
11m2

feet

ft/ft
ft/ft
feet

feet

Required Depth:
Area:
Per-imeter:
Hydraulic Radius:
Velocity:
Riprap Ck (1.,.'<57):

1.18 feet
:3.73 ft2
7. T7 feet
0.48 feet
6 • .17 'ft/sec
Required

Required

CALCULATION:
('"Jelocity Check)

Depth (1....la>:. S):
Qn/1.49(8)1/2=

A(R)2/3=

ReqLli red DE~pth:

AF'ea:
Perimeter:
Hydraulic Radius:
Veloci.ty:
Riprap Ck (1.,.'<5 7 ):

0.68
2.2t3'7

1.1(3
.-:!" --;-:r._1. I "_,

7 ~7
." II I .'

0.48
6.17

feet

fei?t
ft2

feet
feet

ft/·:;::.ec

DE':3 I (3N CI::;: I TER I I~ : Bc:d:tom Width:
!::<i.d(=- S 1 0l:H2 :l.:
Sid:=- tl1DPE~ :2:
Min. Bottom Slope:
Max. Bottom Slope:
Min Channel Depth:
Riprap (11in S):
Rip r- <:\ p (I"I a >: 5):

3.~.5 feet
3.() l/ml
:3" () 1/rn2
-7 " "/I It I I.

7. 7 ~~

.1 .18 f(,.;.e!.:
Fequired
F~:E~CJui reel



RIPRAP DESIGN - Using the RED BOOK (Applied Hydrology and
for Disturbed Areas)

Client: Valley Camp Coal Company
Project No.: 007.12.100

Channel Section: Channel RC-l - C-14-42 Outlet

Da te: 25--J an-90
Time: 08:51 AM

Computed:DEH
_.-•....__.__.._._._--_..__..--_.._._-.---------_...__.-.---------_.._....._---

DESIGN CRITERIA: Design Flow:
Bottom Width:
Side Slope1:
Side Slope2:
Friction Factor:
Min. Bottom Slope:
Max. Bottom Slope:
Freeboard:
Depth (Min. S):
Depth (Ma:·:. S):
Angle Repose (Ar):

23. (H)

3.50
3.00
3.00
0.04
0.08
0.08
0.50
0.68
0.68

42

UNITS
cfs

fE'et
l/m.t
1/m2

ft/ft
ft/ft
feet
feet
feet

degrees

Nb =
SFb =
Tma:-:=
Ns =
PI =
B =
n =
SF's =

21T/(G(SG-.1.)D)
(Cos a tan b)/(sin a + Nb tan b)
O.7bGdS
21Tmax/(G(SG-l)D)
Atan(l/m)
Atan(Cos(Ar)/(2Sin(A)/NsTan)Ar»+Sin(Ar»
Ns(1+Sin(Ar+B)/2)
Cos(A)Tan(Ar)/(nTan(Ar)+Sin(A)Cos(B»

T
Nb
Tmc\>:
Ns
m Cr-ii:ical
{; (m critl
B
Nsp

SFb
SFs

Smi.n

3. 2L~

0.5:3
2.46
0.40

1~3.4·4

28 • .'::.. 7
O. ::::;1

1" 6:.2
1 • ~:,:3

Sma:·:

3 .. 24
0.5::::;
2.4t:,
0.40
3.00

18.44

0.:::.1

1 .. 53

feet
lb/ft2

Ib/"'ft2

deql"'ees
deqn'?e~5



HanSEn
allEn

& lUCEmc

SHEET-i.L-OF~
COMPUTED ~
CHECKED--."...-~~_

DATE t5JNJ~

c. -14 -42 o...m..e::r

-
N)

.<iL'
-------41!.~ .,.

~'

1



HIiRSER
IILLER

& LUCEme
:~:JNETC-T--...!~vt:;~~~f~J.....LL~~·U<:LJ.:.~~::.,-_-_-_-_----=--_-_-_-_-_-
FEATURE _

PROJECT NO. cv> 7dZ, 14)

SHEET /2.. OF ( 2­
COMPU-;;;;-~
CHECKED_~-=-_

DATE Z5....1M 90

r-.
l'(\

(

ID

1,- ""I\') tri

-S IDE 5~PE::::. l.At:D~ lz:>

£.()~ Loc.K Co~D, 1701'0'5. ­

"SIPE. -:::..t.DP"E VA-eIE:~ ~8lu~

::s~ OTO<::.) AND -s~ c;- \5

1Ct<S~---- ItS' -----..;::::.;lIIojI.

I
! {,75 '



HanSEn
allEn

& lUCEIRC

CLIENT \)At.I81 tf\;!11?
PROJECT fuA',.,! kr7cJ ,,)
FEATURE _

PROJECT NO. COr. i 2.. too

SNEET_I_OF~
COMPUTED DB-±
CHECKED_-r-- ____

DATE IDf,zlm

(HA";:'~ fut.,AWlA110t0 - -EEl-I,...:)A MI~ Aea!
w41~ tDf C. eeEY:-
COrVlPLE:re: C~~8- (- ec-2.)

%~ 1'/2 liiI.Vl1"D-po Se..<!.-.30 TI3"S.) f27e...

(D~I"'''YE. FWt-0 1f\..J CttAt0~
IZ:> B-Ev"" 875::;) I f,£l.Dw PON/:) +-)

,4r@~ l... -=:-' ZL-; -5( 60) -;4- (62LoO~l8::J) ~ Loo'/' &c..,

43600 -RIde.

oJ
56
70

86
\ 2.Z,oC£-
40.lae­

35u.4dc...

WIl,l(-h' pl"&1 ~ 1,3551

PrfzEA
Iq:- .1 ac..,Pt /-,.) £ (D I.J£J2:£b

Sfc6£.! Pr:-P&J Co~
.=; '::IDrletb / 12EC-LAf ~\.t£t)

'* ('onserlJC+;\'/ e..

IW \jrz. -(.0 P2. P~IP ~ 2.3'11\

).}C =- LC P £ : Co iJf. ~6.Jl-\ 'k Cb /-..IT IrJf +100

;J.2.£.A- * --€6(cQ

COWl" '-~~ '"- .3~.'5,() ..... Z-"'eO , ~ c.;-.\ccc-+:t.
j{''- ;....._-::.- i:6-+t

_.i/,DCC· -+'eC7t ICQ . 3.4.'5%
~-s...;. J2~ * A~~L:;C~~~

,'N i..\
.,
~,

55 ' ....-/...- , o.oS) ; .......

0 IZZ.o 0·3..&

e~ "'It I ! 0'Z-
-: - 2.7C - c·

uPP~ ViAA/l0 (HA~l\j£1- (ec.-z.)
•.~ !Jpl':..Z /J..eE.A -= 134:5 d<:'

Ai2£A ('.0 Q

P'I0E L~vEZ£l)

-=~f.1A:-DE'N

1/.0
~/(.cO

'I. '5
,0
~:; I, C z.

et:,: c.24



/

LE6~D

§ Dl'SIDilBeJ:>

~ SiJ,6£/k5Pa:::>
cr P/tUE

/ i

z/z



.' ."
'.; ..

. ~ -' .'. ':.. ' ..',. . ...... .' ,"

9.11

(
100..---.--r-...,....-...,....-_ __.--.....-......- __

10020 40 60 80
GROUND COVER DENSITY IN PERCENT

-i-----
20l-...l.::!==:,...Ij~K.-o"-'::~~--":::~~---1

II:

; 6 «>t;;;=~:t=:::::;;~;:::::ij:::-I---'--I:::::::.-""1
::l
z
III
>
~ 401--:-4.....;:.......-~-I_~:='O' __-_+_..:..:.I:____I

u

Figure 9.5.-~raph for estimating runoff curve numbers of
forest-range complexes in western United States: herbaceous

and oak-aspen complexes.

II:
III
III
::II
::l
Z

III
>
II:
::l
(.)

AMC n
20

--- Juniper· ora..

--- Sooe-oro..

o 20 .0 60 10

GROUND COVER DENSITY IN PERCENT

100

)~~
7'..

Figure 9.6.-~raph for estimating runoff curve numbers of
forest-range complexes in western United States: juniper­

grass and sage-grass complexes.



iV' i~\ 11 ;:2"/ C.":i':\m c .- f:";t:.".'.I. in i':\ 1'1 i r"l(~ F~:f2C 1 i"'-ifli3. t:i.. D!, ChEll! r-, e 1. ( 12C.-z..j

AREA= 356.4 ACRES
AVERAGE BASIN SLOPE= 34.5 PERCENT
CURVE NUMBER= 67.0
DESIGN STORM= 2.30 INCHES
STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH= 5000. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

TF"~: • :::;'l i V.1 H(JUI:;:~3

,.:.~~~ ..- 1. 1 " 7:~:c:; 1. SC~~1 (::,-- hCIl.\ r"

======:=========================================================
ACCUMULATED RAINFALL

TIME RAINFALL RUNOFF EXCESS
HOURS INCHES INCHES INCHES

UNIT OUTFLOW
HYDROGRAPH HYDROGRAPH

C:FS Cf..7 f;
::==============================================================

·-··l '''7'-,'-,
.,;:.. "..:l7

:2.46
.-; r.::',--,
.~:. .. --..1.:::'

.,::." .' "

~~; It ():2

:::;:,0':.:;
:~:. i 5
:~ " :2 :i.
....,. ···..'··7
..' ,: .,:- .:

::::; :r :::::.d.

::~: "/.:j·6

-.::' .,::.

1 .0'111
i . :i. ~i8:~:~
1 ,,:~;05;3

1. ,,4178
I. ,,44\-=,:3

l " ~33::::;7
; ,:;.-: ,,-,-."
.i. ;l ,_!C~.,;:.""

.i. " ~-::~ "'> .,::. ./

.0000

~ (,(j;::1F.3
11 () 1 i..f{S
n ():~;()6

" () :~::; 4 'I:?

,,044::.3
" ()·496

.......-.'t, ;..)(:;tj.j(:-~

., ()}"7:2

" ()'7'::::::::::
,,(lC;ib'::.;

" :I. (}·4·:;:··

" J.:?44

" :l. ::::")":7
" :l. ,:l;;;':::;:

.0000

,,0066
.. (}1(,7

,,() 11 ()
• (>044
.004.::,
.00'l9

rt()()~.51

If 1.)I.).~+ ....'

" ()().q...~~

()( ).q.''''

42. Ci

26~::; • '7'
5r:'~3 If :2
~78~5 :t j":

..-.'~ .• r.:.- ":1'

~. / ~..J ..._;1

·f ""i···" .. -.
.l\":>': .. '....'

:1.2:::':. :l

49" (=,
:::::0.6

:!. :!. " :!.

.,::." .,::.

•·f
" ,.-to

....,

• (H)

.. 1 ()

:::;.. 4c~
8 .. 84

:;:::~::: • :;~ :!.
::~:i. ,,'7::5
'-T".: -'":"
..:;• .i. " ./ ,~::;,

::::::L " ()()
:'L.L:,:~
'.,..; ··:1· ..·:.·
'..;'.1. :: ".> ;'

-:~. 'j ''':;' 'f
•••• ' ... ;t • •••'.i.

:=====::::==::========:========::==::===============:===:=============:=:===::::===:===
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HanSEn
allER

& lUCEIRC

CLIENT "tAu F'/ CA11:1 po
PROJECT 121::1' I AtIAAT70/v
FEATURE __-:-__~ _

PROJECT NO. OQ'1 ' I Z! 100

22500 ~ eo... ICD : 3a.7Z ~
436CPO"* 134,5

SHEET ---.f.a- 01'~
COMPUTED DB-i
CHECKED~~~____

DATE I'i. IAN go

i+'1D. k~n-l c \ &lD6-R

P.:2,3iY1

Q'OD"'."....§

PI~r;. ~ovt::::.JZEP

DLSTI Q.£C.Vc1 AAED

(2.5
4-.1

IlP.~

55
es

~,05

1,02

p.: 2,3"
A\l~. 5 LOvE: "... 3/ ~
~JD. L€NG."Tlf:: Ci'l:Q'

Q ,o0"·&"«'{:§~

o PP€J2.. Ct-+Ak)~

"SIDEC~~~

LC(..I.J~ cHA~EL

3.&~~

u.3%"*
3.~%*

~.o%

ICD.O%> ~*

~,()%

'* ;srr ...lU~o,.2l WI!"f4 ~ \ DE:. Ct4-A-ro,)ioJEl­

-*'* kr EX.~£. U~P£iZ-E)\..)l:::>

Cq"A.~.c0 eAcce'_ """IZ> At...W<-0 Acc~ \21 Pi2AP D:.a (S ez ~'., 9+lc)

Ac€:?"l ~ifM J)~ ~ l./,? I - ("ft1"S b (WE::" 1),''' A)( -= 3& '/ (~ ttY



7/~
Va 1 J. ev Camp - Be 1 ina l'1ine Upper Rec lama tion Channe 1 (Opp.er- lZ<:..-Z.)

AREA= 134.5 ACRES
AVERAGE BASIN SLOPE= 30.7 PERCENT
CURVE NUMBER= 65.6
DESIGN STORM= 2.30 INCHES
STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH= 1600. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

TP= .1392 HOURS
C3= 26.5616

QPCFS= 730.87 CFS
ITERATIONS= 8

QPIN= 5.3888 INCHES
SCS 6-hoLlr

==============================================================
ACCUMULATED

TIME RAINFALL
HOURS INCHES

RAINFALL
RUNOFF EXCESS
INCHES INCHES

UNIT
HYDROGRAPH

CFS

OUTFLOW
HYDROGRAPH

CFS
==============================================================

2.28 1 .0097 .0000 .0000 .0 .00
2.31 1 .0570 .0000 .0000 36.7 .00
2 .. 34 1 ·1044 .0006 .0006 227.0 .02
,.., ~f 1 1518 .0020 .0014 485.2 19.a:.. .. ,_I, · .
2.39 1 ·1992 • 0042 .0022 670.9 .68
2.42 1 .2465 .0072 .0030 7:30.9 1 .68
2.45 1 .2939 .0.109 .0038 684.6 3.25
2.48 1 .3413 .0155 .0045 '577.9 5.37
2. 51 1 .382::::: .0199 .0045 452.0 7.93
2. 53 1 .3951 .0215 .0015 ~~-:;""=!, 5 10. 56,_1._1,_1 It

,"') ::',6 1 .4079 .. ()23() .0016 235_ 1 12 . 51..:-.

2. 59 1 ·4207 .0246 .0016 151;>.6 13=-36
2,,62 1 .. 433lJ .026:3 .0017 105. 1 13.26-'-

2.64 1 .4464 .0280 .0017 67. 5 1'":" 56~ .
2.67 1 .4592 . 0:298 .0018 42.4 11 .65
2.70 1 .4720 .0316 .0018 26. 1 10.79
:2.7:3 1 .4848 .. ():335 .0019 15.8 10 . 10
2.76 1 .4976 . 0:::;:54 . 0019 9 . 5 9.61
2 .. '78 1 5104 • ()3:':3 .. ()()2() ~S. 6 0. -:.. ,...."· .> ,,"_'.a:...

2.81 1 =(2:32 .0:394 .0020 '":!' "":'!' 9. 19· ,_I .. '_'

2.84 1 .5360 .0414 .0021 1 . 9 9 . 19
2.87 1 ·5488 .. ()435 .0021 1 .1 (-=1 .. 2t:·
2.89 1 ·5616 .0457 u ()()22 .6 9.40
2&192 .1 5744 .0479 .. ()()22 "' 9 t:: l'::>· AI "_, . .'\-'
2119!5 1 587~2 . 0501 AI <)t)23 .2 9 '"· " • .' !

2 .. C.~8 1 .6000 .0524 u (}(>23 .1 9.98
:3.01 1 a 1::'.1. :22 . 0547 .002:2 .0 10 • :2(i

==============================================================

HYDROGRAPH PEAK=
TIME TO PEAK=
RUNOFF \/OUJI"1E:=

1:3.:36 cfs
2.59 Hours
2. (:;':;1 AC1'-e-Feet



:;'ROJECT Valley Camp - Belina Mine Side Reclamation Channel (~-3)

AREA= 16.6 ACRES
AVERAGE BASIN SLOPE= 31.0 PERCENT
CURVE NUMBER= 67.5
DESIGN STORM= 2.30 INCHES
STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH= 900. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

TP= .0832 HOURS
C3= 44.4541

QPCFS= 150.97 CFS
ITERATIONS= 8

QPIN= 9.0189 INCHES
SCS 6-hour-

==============================================================
ACCUMULATED

TIME RAINFALL
HOURS INCHES

RAINFALL
RUNOFF EXCESS
INCHES INCHES

UNIT
HYDF<OGRAPH

CFS .

OUTFLOW
HYDRDGRAPH

CFS
==============================================================

2.25 .9463 .0000 .0000 .0 .00
2.26 9746 .0000 .0000 "7 .6 .00· l

2.28 .1 .0029 .0003 .0003 46.9 .00
2. :3;() 1 ·031:3 .0010 .0006 100.2 .02
2. :31 .1 .0596 .0019 .0009 138 .6 .07
2 -=!'~ .1 .0879 · 00~':::2 .0013 151 .0 16.. "_'0_' ·,..,

II ~:::·4 .1 .1162 .0047 .0016 .141 .4 30..::. · ·
rj ""'L 1. 1445 .0066 .0019 119 .4 .49.1::' ••,,:,\_, ·
2.38 .1 ·1728 ·0088 • (H)22 9:3.4 ·71
--:.. 39 1 .2011 .0112 0025 68 9 .95.L. · ·
2 .41 1 ·2294 .0140 ·()(>27 48.6 .1 ·22
2. 4~~ .1 .2577 .0170 0030 '":;"::" (> 1 ::.()· '-"-' · ·
2.44 .1 .2860 • (>2()3 .. ()()~~;~~ 21 ·7 1 ·79
r':, 46 1 :314~'::: • C)2~39 00:::6 .1 ::::: • 9 '? .07.L. · · .. .:..

:2 ·48 .1 .. 3426 • ()27'7 .0039 8 ·8 2. :::;'6
.''") 49 1 .3709 .0319 .0041 :5.4 2 .65u:...
,"\ 51 .1 385:,2 .0340 /I ()()~22 "=!" .~ '"\ 92.1::' • · '-' If ,._, ..::. ·
2 ::.3 1 :3/.:t28 • (>:3 ~52 001.2 ....) 0 :3. ()'~· · · .1:- ·
'"\ :54 1 .4005 · ():364 .0012 1 .. -;'t ::::: .08..::. · · .l~

,.,
56 1 .4081 • ()37'7 .0012 ...., ,." 91.I::' It · I 01::' ·,..,
58 1 .4158 .0:389 .0012 .4 2 .64..:~ ·,..., 1:0 1 4'·'.\~C: 0402 00:1.3 ~, ,., :::;.4..::. · ...1., · ..;..._, ....1 · · II~ ..::. ·

2. 61 1 .4311. 041 ::' .0013 .1-
.~.'\ 06· · ,,:;. ·,., .:':)3 1. 4388 04:28 0013 0 1 • {33,,:.. · · · · ·==============================================================

HYDROGRAPH PEAK=
TIME TD PEAK==
RUNOFF '·"JOLLWIE:=

3.09 cfs
2.53 Hour-s

.40 Acr-e--FE!et



HanSEn
allEn

& lUCEIRC

CLIENT \)M..l E'I rAAI?
PROJECT i2EZ LAkIA AnC~
FEATURE _

PROJECT NO. CO"', I Z . I ClG':>

SHEET--=:l-OF...21..­

COMPUTED DEH

DATE

I:>E~'~ Cet--r-£Et A

C!-JAk)k)E'L Q b
(c.-f-s) (+1:)

UPP82 \3.4 5
5.ID£ 3.1 5
L.o~ 32.2- fO

3
3
3

d D:;:.o D?o ~~~
(.ft) SIM;'l 5 "-lOll" SlMaK

(-ft (-+-1..) (

I.D. D.~ 0.60 1.0_ 1.0

0.1.5 1,7-j /.15 3,0 -3.0

I. "
D.15 1,,6 1,2.5 3,0



10i
(21

-raoezoidal Channel Flow Calculations using Mannings Equation

Client:
Proiec"t No.:

Channel ~:iection:

Valley Camp Coal Company
00'7.12.100
Lower Whiskey Creek - RC-2

Date:
Tim~?:

ComDuted:

07·-j="eb-90
.t(>: 26 At1

DEH

GENERAL CRITERIA: D(~sign F:Low:
Bottom Widt.h:
Side Slopel:
Side Slo022:
Fr-iction Factor-:

Assumed D50:
Calc n \/alue:
USE::d:

-:!' ~~.l r"r-,
,_,..;:" ..:.:... .._~

10.0

-=!" ,f""
"-' ......'

1.75
0.043
().04:::;:

UNITS
c"fs

"fee't.
1/ml
1/m2

feet.

Min. Bottom Slope:
Max. Bot.t.om 810ce:
Fl~eeboard:

() II ()~i()

0.160
0.50

ft/ft
ft/ft.
feet

Cf~)LC:ULA'rI DN :
(Channel Depth)

Deoth (1"Iil"1. 8):
01"1/1.49(8)1/2=

(1 .. 5-;'
4.167
4" 1~,2

f:;:~2quired D(-2pth:
~·~)r-eE. :

I::'er irn(-2't(-?t-:
Hvdraulic Radius:
\/eloc:L t"/::
Ri.prao Ct( (V~~5?):

'1 l\ -.'1
...l. ., ••••' ./

.1.3,,:~()

-+=.-t-.~:
i ~.. ...:..

-f:eet
~ '-""-"f...1 l;;:;' ~-::: \-

Deeth (;'1la;.;. S"):
Dr"; / i . 49 ( E ") .1.·/2=

0.4.1.
'-:1 .~..,...":=:=,
~:.. I' ....• ..::.. ..-

.';::,.-..-•.•i-o
; "-":':.7.' .....

-f e(-= 't

ft2
i:f22t

O.'=t.l
L~ n \~.(}

VE'loc:it\i~

f:":'f 1'- ('2 a :
r-':'e j..•• i {He t. (o? j'- ~

Hvdraulic Radius:

E~C:lt. t.(}fi1 tJ4id th ~

..::' 1. 1••••:

;Vl.i:-·!II E{C)tt:Clf:"l F::;lC.lpC·?~

11a}:n Bottom Slooe:
Min Channel I)eott'1:

i l.. (",
..... \_, a ....•

.1 n ()'?

':=.... n
'._' .' "

I\~c:· t !\~ (::2 (.;2 d ~= d
F~ec !.J i j·-~::.:d



c
RIPRAP DESIGN - Using the RED BdoK Applied Hydrology andr for Disturbed Areas

L-

,--
Client: Valley Camp Coal Company

Proiect No.: 007.12.~OO

Channel Section: Lower Whiskey Creek - RC-2

Date: 07-Feb-90
Time: 10:26 f4M

Computed:DEH

,
L...

DES I GN CF: I TEl:;.; I r:;: Design Flo~·4:

Bottom ~\lidU·I:

Sid,::! S 1 CJoe 1 :
5.ide 5100e2:
Friction- Factoi~:

Min. Bottom Slope:
Max. Bottom Slope:
Fl~eeboard:
Depth (t1in. S):
Depth (t1~n~. S"):
Angle Repose CAr):

32" ~2()

10.00
:3n(l(>
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[ Traoezoidal Channel Flow Calculations usirlg Mannings Equation

Channel Section: Upper Whiskey Creek - RC-2
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?IPRAP DESIGN - Usino the RED BOOK Applied HydroloGY and
for Disturbed Areas[
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RIPRAP DESIGN - Using ttl2 RED BOO~~ ~Applied Hvdi-oloqy and
for DisturbSd Are~s)
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[ Valley Camo -- Reclaimed Channel Replacing C-25--36

L AREA= 140nCJ ACRES
AVERAGE 8ASII~ SLOPE= 39n5 PERCENT
CURVE NUMBER= 72n7
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MINIMUM INFILTRATION RATE= .00 IN/HR
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L RIPRAP [)ESIGN - Usinc~ the RED BOOK CApblied Hvdroloqy and
for Disturbed Areas)
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Figure 5.4. steep slope riprap design, trapezoidal channels~' 2:1 sideslopes , 6ft base width.
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