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January 31, 1990

Ms. Sue Linner

Utah Division of Oil, Gas & Mining
355 West North Temple

3 Triad Center, Suite 350

Salt Lake City, Utah 84180-1203

RE: Valley Camp Hydrologic Mine Reclamation.
Dear Ms. Linner:

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 I (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.

Should you have any questions please call.

Sincerely,

David E. Hansen, Ph.D., P.E.
Vice-President
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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 facilities 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 associated 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 coal loadout 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 premining 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-1) throughout much of the length of present culvert C-14-42
as shown on Figure R614-301-760a. Reclaimed channel RC-1 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 cfs.
Channel RC-1 has a five foot bottom width and uses a riprap Ds, 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 coal loadout 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 Dy, 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 Ds, 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 Ds; 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 **



APPENDIX R614-301-760

Channel Reclamation Calculations
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Trapezoidal Channel Flow Calculations using Mannings Equation

Client:
Froject No.:
Channel Section:

GEMERAL. CRITERIA:

CALCULATION:
(Channel Depth)

CALCULATION:
(Velocity Check)

Valley Camp of Utah,

QO7.12.100

Reclaimed Channel RC-1

Design Flow:

Bottom Widths:

Side Slopel:

Side SlopeZ:

Friction Factor:
Assumed D30:
Calc n Value:
Used:

Min. Bottom Slope:

Max. Bottom Slope:

Freeboard:

Depth (Min. S):
Gn/1.49(8)1/2=
A(R)Z2 2=

Required Depth:
Arex:s

Ferimeter:
Hydraulic Radius:
Velocity:

Riprap Ck (WV<37):

Depth (Max. S):
Ansl.49(8)1/2=
A(RY2/ 3=

Required Depth:
Area:

Farimetair:
Hydraulic Radius:
Melooilys

HRiprap Ck (VIS5 s

Date: 26-Feb-90
Time: 09:259 AM

Computed: DEH
UNITS
23.00 cfs

3.0 feet
3.0 1/ml
.0 1/m2

-1.00 feet
0.040
0.040
0.0735 ft/ft
0.080 ft/ft
Q.30 feet

0.58 feet
2.261

2.263

1.08 feet
3.87 ft2
g.64 feet
0,45 feet

.93 ft/sec
Reguired

0.37  feet
2,189

2.192

1.07 feet
.78 ft2
8.37 fzet
0.44 feet
H.08 fitisec

Feguirasd

DESIGEM CRITERIA:

Zottom Width:

Side S5lops 1:

Sicde SBlope 21

Min. Bottom Slooe:
Max. Bottom Slope:
Mirm Channel Depth:
Riprap (Min S5):
Riprap {(Max S):

faeat
1/7ml
1/m2

Bt
e

feet
FRequired
reguired
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RIFRAF DESIGN - Using the RED BOOK (Applied Hydrology and

for Disturbed Areas)
Client: Valley Camp of Utah, Inc. Date: 26-Feb-90
Froject Nog.: 007.12.100 Time: 092:23 AM
Channel Section: Reclaimed Channel RC-1 Computed:DEH
UNITS
DESIGN CRITERIA: Design Flow: 2F.00 cfs
Bottom Widths: 3.00 feet
Side Slopel: 3.00 1/ml
Side Slopel: 3.00 1/m2
Friction Factor: Q.04
Min. Bottom Slope: Q.08 ft/ft
Max. Bottom Slope: .08 ft/ft
Freeboard: 0,00 feet
Depth (Min. 8): 0.358 feet
Depth (Max. 8): Q.37 feet
Angle Repose (Ar): 42 degrees
Nb = 21T/(G(86-1)D) )
SFb = (Cos a tan b)/(sin a + Nb tan b)
Tmax= 0.76G6dS
Mg = 21Tmax/(G(56-1)D)
A = fAtan(l/m}
B = Atan{Cos(Ar)/(25in(A)/NsTan )}Ar) ) +Sin(Ar ;)
n = Ne(1+5in(Ar+R)/2)
SFe = Cos{(A)Tan(Ar)/ (nTan{(Ar)+5in(A)Cos (K} )

Do
T
M
Tmas
N=

m Critical
& (m crit)

Smin Smax
1.00 1.00 feet
2.6% 2.82 lbr/ft2
0.5B5 Q.58
2.03 2.14 1b/ft2
Q.42 0494
RIS .00
18.44 182.44 degrees
2w : 20.538  degress
O.54
1.58 1.50
1.51 1.47
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Trapezoidal Channel Flow Calculations using Mannings Equation

Client: Valley Camp of Utah, Inc. Date: Z26-Feb-%20

Froject No.: Q0O7.12.100 Time: 0Q9:27 AM
Channel Section: Channel RC—-1; C-14-42 Outlet Computed: DEH
UNITS
GENERAL CRITERIA: Design Flow: 2F .00 cfs
Bottom Width: 3.8 feet
Side Slopel: 3.0 1/ml
Side Slopel: .0 1/m2
Frictiaon Factor:
Assumed DSO: .1.25 feet
Calc n Value: 0.041
Used: C0Q,.041
Min. RBottom Slope: Q.077 ft/ft
Max. Bottom Slape: 0.077 ft/ft
Freeboard: 0,30 feet
CALCULATION: Depth (Min. S): 0,68 feet
{Channel Depth) Gn/1.42(5)1/2= 2.287
A{RYE/ 3= 2.284
Feguired Depth: 1.18 Tfest
Area:s .73 ftz
Ferimeter: 7.77 feet
Hydrauwlic Radius: 0.48 teet
Veloocity: 6.17 ft/sec
Fiprap Ok (V<372): FReguired
CalCULATION: Depth (Max. &) .48 Tzet
{(Velocity Check: N/l .47 {8y 1/ 3= P
ARIZ2/E= 2.286
Regquired Dsoth: .18 feet
Areas TW7E ft2
Ferimetar: 77T feetl
Hyvdirauwlic Radius: .48 feet
: T B AT &L 17 Tiresc
Fiigiraa O dUBRT s Faequirad
CESZIEN CRITERIG: .3 foet
3 oa 175wl
Fide 2 RN 1/m2
Mim . Both Sloapes: Te7 e
Max. Bobttom Slops: 7.7 A
Mim Dhanmnel Depths 1.18 fest
Fiprap (Min S Hegui c
Fligrap {(Max S Feguirzsd
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RIFRAF DESIGN -~ Using the RED ROOK (Applied Hydrology and
for Disturbed Areas)

Client:
Project No.:
Channel Section:

Valley Camp of Utah, Inc.
007 .12.100
Channel RC-1; C-14-42 QOutlet

Date: 26-Feb-90
Time: 09:27 AM
Computed:DEH

DESIGN CRITERIA:

UNITS
Design Flow: 25,00 cfs
FEottom Width: T.50 feet
Side Slopel: 2200 1/m1
Side Slopel: ' Z.00 1/m2
Friction Factor: 0.04
Min. Bottom Slope: 0.08 ft/ft
Max., Bottom Slope: .08 ft/ft
Freeboard: Q.30 feet
Depth (Min. S): 0.468 feet
Depth (Max. S): 0.68 feet
Angle Repose (Ar): 42 degrees
Nb = 21T/(6(86G-1)D)

SFb = (Cosg a tan b)/(=in a + Nb tan b)

Tmax= Q.7&66d8

Ne = 21Tmax/(G(56G—-1)D)

A = Atan{l/m)

E = Atan(Cos{Ar)/ (28in(AY/NeTan)Ar) ) +Sin{Hr))
n = Ns(1+8in(Ar+R)/2)

SFs = Cos(MMTan(Ar)/ (nTan{Ar)+3in(A)Cos (B}

DEO
T

Nb
Tmay
Ne

m Critical
& (m crit)

Smin Smax
23 25 tfoet
Z.24 .29 1b/sfe2
0.33 G.583
Z2.4& 2.46 Ib/FEZ2
Q.40 O .40
.00 .00
15.44 12.44 degrees
28,867 22,47 deqgrees
O.31 Ga.31
1.62 L.&2
o S5 1.83
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Yalley Campn of Ubtah, inc.

ARE A= Ei4.4 ACRES

AVERAGE BASIN SLOFE= Z4.3% FERCENT
CURVE NUMBER= &7.0

DESIGN STORM= 22.30 INCHES

STORM DURATION= 6.0 HOURS

HYDRAULIC LENGTH= S000. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

TF= .73%14%9 HOURS QrFrCFSs= 835.92
3= 11.7391 ITERATIONS= 8

Raclaimad Chan

CFs QF IN=
SC8 6

el RC-25 100 Yr

2.3816 INCHES
-hour

ACCUMULATED RAINFALL
TIME RAINFALL RUNOFF EXCESS
HOURS INCHES INCHES INCHES

UNIT
HYDROGRAFH
CFS

QUTFL.OW
HYDROGRAFH
CFSs

2.27 .9839 . 0000 . 0000
2.33 1.0911 . 0022 0022
2.3 1.1983 . 0088 L0066
2.46 1.3055 0196 0107
2.52 1.3888 . 0306 L0110
2.58 1.4178 0349 0044
2.65 1.4458 L0396 0044
2.71 1.4757 0445 L0049
2.77 1.5047 . 0494 0051
2.87 1.5337 OS50 L0054
2.90 1.5627 . 0606 L0054
2.96 1.5916 . 0665 . QOS?
I.02 1.6185 L0722 . 0057
T.09 1.6417 Q772 0051
T.15 1.6643 .082 L0052
3.21 1.4880 .0873 0054
3.27 1.7112 LO9IT LOOSS
T34 1.7344 0989 L0054
7. 40 1.7575 1047 . 0058
I.46 1.7807 1107 . QOS?
T.53 1.8008 1159 QOB
3,59 1.8167 . 1201 0047
T.45 1.8327 .1244 L0047
3.72 1.8486 L0044
3.78 1.8645 0044
%, 34 1.8805 0045
L 90 1.B9&4 L 004E

968.2
785.7
B33.9
8C1.8
676.8
S29.3
IR0
273.3
187.0
127.1
7?.0
49 .6
Z0.

18.

Pt
[y
x

P BY e O b
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-

.00
10
.88
.49
8.84
16.32
QLI .85Q
28.37

T1.326

ey e
il e 2td
e

F1.93
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Il.7=
I1l.64
El.446

S B
LU S

FL.03
ZL.00

-9 4™

[ R ST
R A

31.84
1.2
I
2o L=

S 7w
28,61

2T LT

HYDROQGRAPH PEAK= E2.21 cfs
TIiME TO FEAK= 2,90 Hours
SLINOEF G IME = 8.20 Acre-Fze
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FEOJECT

ARE A=
AVERAGE

H Yalley

1Z4.5 ACRE
BASIN SLOF

CURVE NUMBER= 638§,
DESIGN STORM= 2.3
STORM DURATION=

HYDRAUL

MINIMUM INFILTRATION RATE=

TR= .1
C3= 26.

IC LENGTH=

292 HOURS
9616

Camp af Utah,

=
b=}

E= Z20.7 FERCENT

&

O INCHES

6.0 HOURS
1600,

QFCFS=

FEET

Inc.

SO0 IN/HR

ITERATIONS=

8

Reclaimed Upne

7I0.87 CFS QP IN=

8CS &

r Channel RC-Z

[3.3888 INCHES
—hour

RAINFALL

TIME
HOURS

ACCUMULATE
RAINFALL
INCHES

D

RUNGFF
INCHES

EXCESS
INCHES

UNIT
HYDROGRAFPH
CFS

OQUTFLOW
HYDROGRAFPH
CF8

S S L A T T T N R R R N S T T T L N e R S T T T T mm e SN ImIrEmEm I T s =

00~

Far ]

1.0097
1.0870
1.1044
1.1518
1.1992
1.246%5
1.2939
1.3413
1.382%
1.7751
1.4079
1.4207
1.4373%6
1.4444
1.45892
1.4720
1.4848
1.49746
1.5104
1.332%2
1.5360
1.5429

N elslsls]
= Q000
. DO0G
- QQ20
L0042
L0072
L0109
L0185
L0199
L0215
LQ2T0
S0245
L2
L0280
L0298
O3S
LOFZH

LO5E4

« OO0
« D0OQ0
« Q006
0014
L0022
« DOIE0
. ROZE8
L0045
L0045
L0135
L0018
SO016
L0117
L0017
L0018
L0018
L0
20017

LOTTFE L D020

N A

#0EF4
L2414
~D4E3

LOO20

PRRLE e

021

670.9
T7I0.9
&84.6
377.9
432.0
3ITE.5
235.1
159.4&
1056.1
67 .8

2.4
25.1
15.89

S RN R N

S Sl B RN

10.56
12.51
13.3
1%.26
12.56
11.45
10.79
1¢.10
F.&EL

L I
7w ol

9.19
9.19

9.26

2.89 1.5616 0457 L0022 . F .40
2.92 1.5744 0479 L0222 . F.38
2.95 1.5872 PRSTSION S LO0OZE . ?.77
.58 1.4600G0 CODRZA L O02E . ?.78
Va3l L.&122 SOEGT L HIER .1 L, 20

HYDROERAFH FEAR=

TIME TO
RUMOEF

FEAR:=

15,36 ofs

2.5992 Hours

o

e

Qore-re

2



- HE I e S S

AVERAEGE BABIN SLO0FE= 31,0 FERCENT
CURVE NUMBER= &7.3

DESIGN STORM= 2.730 INCHES

STORM DURATION= 6.0 HOURS

HYDRAULIC LENGTH= ?O0. FEET
MINIMUM INFILTRATION RATE= .0C IN/HR

TR=  .0832 HOURS QFCFg= 150.97 CFS5 QFIN= 2.0189 INCHES
CZE= 44,4541 ITERATIONS= a8 SCS &~hour
ACCUMULATED RAINFALL UNIT QUTFL.OW
TIiME RAINFALL RUNQFF EXCESS HYDROGRAFH HYDROGRAFRH
HOURS INCHES INCHES INCHES CFS CFg
2.238 . 463 - 0000 » OO0 . Q 00
2.26 9746 2000 alniale] 7.6 -0
2.28 1.0029 « QOO0OZ . DO0OE 446.9 . 00
2.30 1.0313 L0010 « QO0G 100.2 .02
2.Z 1.0596 L0019 L Q009 178.6 07
2.33 1.0879 - QOZE2 LO01LE 151.0 .16
2.3 1.1162 0047 0016 141.4 « 20
2.3 1.144% D066 L0019 119.4 .42
2.3 1.1728 . 2088 L0022 Z.4 .71
2.3 1.2011 ~OL12 L0025 6£8.9 93
2.41 1.2294 L2140 0027 48.6 L22
2.473 2877 L0170 « O0ZE0 IZ.0 1.50
2.44 1.2860 L0203 L QOET 21.7 1.79
2.46 1.714%= LO2ER QO3ZS 172.9 2.07
2.48 1.3426 L0277 LQODEG 8.8 2.7
Z2.49 1.3709 ) L0041 3.4 2.463
2.51 1.38582 L0340 L0022 .3 2.92
2,93 1.3928 « 382 L0012 2.0 .09
2.94 1.4005 Q3649 ZO012 1.2 Z.08
2.36 1.4081 Q377 L0012 .7 2.21
2.588 1.4158 . 0389 L0012 .4 2.64
2.39 1.4233 « 402 LO0LE . 2.3
2.61 1.4311 L0415 SOOL1E .1 2.06
2.463 1.473%88 0428 SOOLE 0 1.8%

HYDROGRAFH FEAK
TIME TO FEAK= 2.37 Hours
RUNOFF VOLUME= 40 Acre-Feet

il
i
X
2]
~h
u
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Trapezoidal Channel Flow Calculations using Mannings Equation

Client: Valley Camp aof Utah, Inc. Date: 26-Feb-90
Froject No.: 007.12.100 Time: O02:346 AM
Channel Section: Channel RC-13; C-14-42 Outlet Computed: DEH
UNITS
GENERAL. CRITERIA: Design Flow: JI2.20 cfs
: Bottom Widths: 10.0 feet
Side Slopel: 3.0 1/mi
Side Slope2: ' .0 1/m2
Friction Factor:
Assumed DS0: 1.75 feet
Calec n Value: 0.043
Used: 0,043
Min. Bottom Slope: Q.030 ft/7ft
Max. Bottom Slope: 0,160 ft/ft
Freeboard: Q.30 feet
CALCULATION: Depth (Min. S): 0,587 feet
(Channel Depth) Qn/1.49(8)1/2= 4,167
A(RIZ/ S= 4,152
Regquired Depth: 1.07 feet
Area: b.e7 ft2
Ferimeter: 3.560 feet
Hydraulic Radius: Q.49 feet
Velccity: 4.82 ft/sec
Riprap Ck (V<37): Mot Needed
CALCULATION: Depth (Max. S): 0.41 feet
{Velocity Check) n/1.49(8)1/2= 2.329
A(RIZ2/ 3= 2.384
Required Depth: 0.91 feet
Area: 4,460 ft2
Ferimeter: 12.5% feet
Hydraulic Radius: Q.57 feet
Velocity: L9299 Tt/ /sec
Fiprap Ck (V<372 Reguired
DESIGN CRITERIA: Bottom Widths: 10.0 feet
Side Slope 1: AN 1/ml
Cide Slopes 2@ F.0 1/m2
Min. Bottom Slope: .0 A
Max. RBottom Slope: 16£6.0 Y
Mirm Channel Depth: 1.07 feet
Riprap (Min S): Mot Meeded

Riprap (Max B): Reguired
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RIFRAF DESIGN - Using the RED BOOK (Applied Hydrology and
for Disturbed Areas)

Client: Valley Camp of Utah. Inc. Date: 26-Feb—-90
Fraject No.: 007.12.100 Time: 09:36 AM
Channel Section: Channel RC-13; C-14-42 Qutlet Computed:DEH

UNITS
DESIGN CRITERIA: Design Flow: F2.20 cfs
EBottom Width: 10,00 feet
Side Slopel: I3.00 1/m1
Side Slopel: F.00 1/m2
Friction Factor: Q.04
Min. Rottom Slope: Q.05 ft/ft
Maxx. Bottom Slope: Q.16 ft/ft
Freeboard: Q.50 feet
Depth (Min. S): .97 feat
Depth (Max. S): .41 feet
Angle Repose (Ar): 42 degrees
Nb = 21T/(G(56-1)D)
SFb = (Cos a tan b)/{(sin a + Nb tan b)
Tmax= Q.,.76GdS
Ne = 21Tmax/ (G(56G-1)D)
A = Atan{l/m)
E = Atan(Cos{Ar )/ (28in(A)/NsTan)Ar))+Sin{Ar})
r = Ng(l+8in(Ar+R)/2)
SFe = Cos(A)Tan(Ar)/ (nTan(Ar+83in{A)Cos(B))
Smin Smax
DAO 0,74 L.7%3 feet
- T 1.78 4,09 1b/ftZ2
Nb Q.48 0.48
Tmasx L35 3.11 1b/ 12
Ns 0,357 0,36
m Critical D .00 00
A (m crit) 13.44 18.44 degrees
B 285099 : a jegrEes
Mep 0,28
SFD 1.83 1.51
SF = 1.451 1.88




Trapezoidal Channel Flow Calculations using Mannings Equation

Client: Valley Camp of Utah, Inc. Date: 26-Feb-%0
Froject No.: 007.12.100 Time: 09:29 AM
Channel Section: Channel RC-1: C-14-42 Qutlet Computed: DEH
UNITS
GENERAL CRITERIA: Design Flow: 13.40 cfs
Bottom Width: S.0 feet
Side Slopel: 2.0 1/ml
Side SBlope2: 2.0 1/m2
Friction Factor:
Assumed D303 L0350 feet
Calc n Value: 0,033
Used: 0.03F8
Min. Bottom Slope: 0.050 ft/ft
Max. Bottom Slope: 0. 050 ft/ft
Freeboard: 0,30 feet
CALCULATION: Depth (Min. 5): 0.44 feet
(Channel Depth) Gn/1.49(8)1/2= 1.411
AlRY2/ 3= 1.400
Regquired Depth: .24 feet
Areas 2.7 ft2
Ferimeter: 7.78 feet
Hydraulic Radius: 0.36 feet
Velocity: 4.82 ft/sec
Riprap Ck (V257 Not Needed
CALCULATIONM: Depth (Max. 9} Q.44 feat
{(Velocity Check) AN /1.49(831/8= 1.411
A(RIZ/ 3= 1.400
Required Depth: 0.94 fest
Area: 2.78 ft2
Ferimeteyr: 7.78 feet
Hvdraulic Radius: 0,38 feet
Velocitv: 4,82 ftisec
Fliliprap Ck (Vo513 Mot Needed
DEBIGN CRITERIA: Bottom Width: 3.0 fect
Side Slope 1: JEAE S 1/ml
Side Slope I F.0 L/ma
Mirmn. Bottom Slope: G.0 “
Max. Bottom Slope: 5.0 pA
Min Channel Depth: 0.94 feat
Riprap (Min S Mot Needed

Riprap (Max i@ Not Meeded




RIFRAF DEBIGN - Using the RED ROOK

for

Disturbed Areas)

‘S/Z.j

(Applied Hydroloagy and

Client:; Valley Camp of Utah, Inc. Date: 26-Feb-90
Froject Nao.: 007.12.100 Time: 0%9:29 AM
Channel Section: Channel RC-1; C~14-42 Outlet Computed:DEH
UNITS
DESIGN CRITERIA: Design Flow: 13.40 cfs
Bottom Widtha: S.00 feet
Side Slopel: 3.00 1/m}
Side Slopel: F.00 1/m2
Friction Factor: Q.04
Min. Bottom Slope: 0,058 ft/ft
Max. Bottom Slope: 0.035 ft/ft
Freeboard: Q.30 feet
Depth (Min. S): 0.44 feet
Depth (Max. S): 0.44 feet
Angle Repose (Ar): 42 degrees

Nb = ZiT/(G(5G-1)D)
SFb =

Tmax= 0.,.7664dS

Ne = 21Tmax/(G(SG-1)D)
A = Atan(i/m)

ji =

n = Ns(1+8in(Ar+R)/2)
SFs =

(Cos a tanm b)/(sin a + Nb tanm b)

Atan(Cos(Ar)/{(28in(A)/NsTanYAr) )+5in(Ar))

Cos{(A)Tan(Ar}/(nTan{Ar)+5in(Aa)Cos (R} )

D30

T

MNb

Tmay

Ns

m Critical
B o0m crit?

Smin
Q. S0
1.37
0.3
1.04
.43
I3.00

18.44

S0.42

-y e

[ P T

1.&2

- 50

feet
1b/7+t2

lb/Ft2

degrees
decress
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Trapezoidal Channel Flow Calculations using Mannings Equation

Client:
Froject No.:
Channel Section:

GEMERAL CRITERIA:

CALCUHL.ATION:
{(Channel Depth)

CALCULATION:
(Valocity Check)

Valley Camp of Utah,

007 .12.100

Channel RC—-13; C-14-42

Design Flow:

Bottom Width:

Side Slopel:

Side Slopel:

Friction Factor:
Assumed DJQ:

Calc n Value:

Used:
Min. Bottom Slope:
Max. Bottom Slope:
Freeboard:s

Depth (Min. 8):
an/1.49(8)1/2=
A(R)IZ2/ 5=

Required Depth:
Areas

FPerimeter:
Hydiraulic Radius:
Velooi t‘y" H

Riprap Ck (V<371

Depth (Maw. S):s
an/1.49(8)Y172=
A(RIZ/ 3=

Reguired Depth:
Area:

Ferimeter:
Hydrauwlic Radius:
Yelooi t"'_f' "

Riprap Ok (Vo875 :

Outlet

Date: 26-Feb-90
Time: 09:31 AM

Computesd: DEH
UNITS
2,10 cfs
5.0 feet
3.0 1/mi
F.0 1/m2

21.78 feet

0.043

0,043

0,320 ft/ft
Q320 ft/ft
Q.30 feat

Q.13 feet

0.159

0.150

Q.63 feet
Q.67 ft2
R[.7% feet
.12 feet

4.461 ft/sec
Not Needed

013 fozet
0. 15%

QL1600

0,863 feet

Q.47 f£2
.79 faeet
.12 feet
4,51 =

fr/
ot Meeded

DESIGM CRITERIA:

Bottom Width:
Side Slope 1:

Side Slops 23

Mim. Bottom Slope:
Max. Bottom Slope:
Min Channel Depths
Fiprap (Minm St
Fiprap (Max 33

2.0 feet

L 1/mi

Sl 1/mZ
2.0 “%
Z2.0 pA
Q&3 feaet

Mot Meeded
Mot NMeedsd




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

Client: Valley Camp of Utah, Inc. Date: 26—-Feb-90
Froject No.: 007.12.100 Time: 09:31 AM
Channel Section: Channel RC-1; C-14-42 Outlet Computed:DEH

LUNITS
DESIGN CRITERIA: Design Flow: I3.10 cfs
Bottom Width: D.00 feet
Side Slopel: 3.00 1/ml
Side SlopeZl: . Z.00 1/m2
Friction Factor: .04
Min. Bottom Slope: .32 ft/ft
Max. Bottom Slope: Q.32 ft/ft
Freeboard: Q.20 feet
Depth (Min. S): 0.13 feet
Depth (Max. 8): 0.13 feet
Angle FRepose (Ar): 42 degrees
Nb = 21T/(G(SG—-1)D)
SFb = (Cos a tan b)/(sin a + Nb tan b)
Tmax= O.76EdS
Ns = 21Tmax/(G(3G—-1)D)
A = Atan(l/m}
B = Atan(Cos(Ar)/(28in(A)/NsTan)Ar) )+5in(Ar) )
n = Ng(l+Sin({Ar+R)/2
SFs = Cos{A)Tan{(Ar)/ (nTan{~Ar)+85in(ACos(8B))
Smin Sman
D30 1.73 1.7% faet
T 2.30 Z.590 1lb/TE2
NbD Q.29 0.2
Tmax 1.90 1.20 lo/ft2
Ms 0,22 .22
m Critical .00 Da 00
A fm ocrit) 18.44 18.44 degrees
B Nl 152350 degreses
Mem . 17 £
SF b 1.48 1.42
aF s 1.94 1.86
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Trapezoidal Channel Flow Calculations using Mannings Equation

Client:
Fraoject No.:
Channel Section:

GENERAL CRITERIA:

CALCULATION:
(Channel Depth)

CALLCULATION

:
{Yelocity Check:

Valley Camp of Utah,
QO7, 12,100

Inc. Date: Z26—-Feb~-20

Times U222 AM

Reclaimed Culvert C-23-36 Computed: DEH
UNITS
Desian Flow: 4,10 cfs
Bottom Width: 10.0 feet
Side Slopel: 3.0 1/mi
Side Slopel: Z.0 1/m2
Friction Factoir:
Assumed DHO: 1.75 feet
Calc n Value: Q.0473
Used: Q.0473
Min. BRottom Slope: Q0.%516 ft/ft
Max. Bottom Slope: Q.58 ft/ft
Freeboard: Q.50 feet
Depth (Min. S): 0.35 feet
Qrn/1.49(8)1/2= 1.78%8
BR)Z 3= 1.733
Regquired Depth: .88 feat
Area: .81 ft2
Ferimeter: 2.18 fest
Hydraulic Radius: .34 Teet

Velocityvs
Riprap Ck {VY<37):

8.9 FTtisec
Reguiresed

Depth {(May. 53 Teet
G 149021
ALRIZ =

Requirsd Degoth: taeet
Area: TE2
Farimetei: Test
Hydraulic Radiuss .31 feet
Yelooltys F.94  Tihissc
Fipran Ok (V2273 Feculred

CRITERIA




RIFPFR&R DESTOGN -

Using the RED BOOE {Applied Hydrology and

far Disturbed Arsas)
"Client: Valley Camp of Utah. Inc. Date: 2&6-Feb-20
Froject No.: Q07,112,100 Time: Q9:22 AM
Chamnnel Section: Reclaimed Culvert C-25-3&4 Computed:: DEH
UpMITa
DESIGN CRITERIA: Design Flow: 4,10 cfs
Bottom Widths: 10,00 feat
Side Slopel: F.00 1/mi
Side Slapel:s Z.00 1/m2
Friction Factor: 0.04
Min. Bottom Slope: 0,32 ft/ft
Max. Bottom Slope: 0,2 ft/ft
Freeboard: Q.90 feet
Depth (Min. S): .38 feet
Depth (Max. 8): .38 feet
fngle Repocse (Ar): 42 degrees
Nb = 21T/{(6(86~11D)
SFbh = (Ces a tan b)/{=zin & + Mb tanm b)
Tmae= (i, 746d5

Me = 21Tmax/ (S(56G~-1)10:

& = Atan{l./ m:

B, = Atan(Cos{(fArm )/ (28in{A/MeTan dr 1 ) +8in {8y
n = N {l+Sin(Ar+R1/2)

SFz = Cos(a)Tan{Ar)/(nTan{(Ar)+3in(A)Cos (B}

[ RlN]
T

Nb
Tmax
Nz

m Critical

Hoim

Ciit)




- e

“arym,

“moreaie

© e

5.17

T N 1 T 1 IR !
K R RS EEN I v § ¢ IR
TR EEEREE . L] N )
T ISR A g ™ " 7 T
o 1 - .\
1 ' IR
[ v T
T T
: ]
T .
;4 N
! Tt
[ [l ISR
RN [ B
—_ N
[ N R
i ! N R
[ RN BN
[ T
— } }
i i I 1
i s ] | |
_1 HEH ]
R L
L R :
i IR {
+ 1l + '
. L ;
it I il ;
L . Pl .
P 1 N i l( .
\ [N i /
“ T SoNG
R SN
i i
i 1
]
i !
[ | i
¢ 1 :
2 U ol i
P 1 i
T == i
-
1 ;
- iy i .
La i} i i
T I i ~_
Ly ] I
R : 1
,
i _- —
i |
f
I
| !
R | |
! ! !
H H 1
! C o L] i Ll
; . ; o
- T T T T
: iy ! :
; j lew ] R
i T v o
[ P i N
RN R !
N SR
SiSaangRs
REPISEEVI SR L N
JCHTIN NN D N i
o f [ [
i - 1 IR
........ S Rt ol KN
S . : ._._F..
i 1 ..N,OLL?V.

D aemanearl e

20 25
d (feet)

1.5

X0)

‘05

Ood

30

LS

%(feet)

Steep slope riprap design, trapezoidal channels; 2:1 sideslopes, 6 ft base width.

13

10

05

Figure 5.4.



/ <
“ n“sm CLIENT l[/f/ LEL /*/','// ~ sneer 7 o )

PROVECT __ FL=l Lotzjtrit S computep _ L5
FEATURE
& LUCE< mocser o, OD T ZIEL oare ¢
/
— @' Dﬁo‘ =
T~ $o
) J
15 20
Y
\ W
3
PE II &ANULAR. FILTETZ
TYPICAL =EZmosd \ \

2iPRAP ARADTTION  (FEom FIGORESA - ERTEAPOLATED) Po &

hHsng Do

aYweewr  (in)
©Y-1oo 24
So-70 20
25-50 18
Z-10 5

Use T ArD @aw Deraes Aé,é’éﬁw 96’0520/’(—:79 o
CTHER. (HArINEL=,




S - .. D o G RV Ve I - - . e . ° - -*:w;,,n’rl‘M

60

40

PERCENT FINER

] i
I i
T (il St e
ITT N i h
: l:'t

r
P
—t
—
]
\J
S

20 |- I ’ 120, 173 11l
THITHHIH 'HrLJH i 'l““{{ ij it
_4 1 :TH_{'F !=‘ !! 2"‘. .!:'

: : .T'*FT‘ i
R

B T eyt Sy ey

T—r

P T e ——grgy

35 0 52 e » 9102

“PARTICLE SIZE
~ (inches) .

Figure 5.1. Definition sketch illustrating steep and mild slope riprap gradation based
on recommended quidelines. ‘

Srtagn



R614-301-800. BONDING AND INSURANCE.

R614-301-820. Requirement to File a Bond.

- R614-301-820.100.

The Mine Permit Renewal Application under R614-301 has been
approved, and prior to the permit being issued, Valley Camp of
Utah, Inc. filed with the Division, on a form prescribed and
furnished by the Division, a bond for performance made pavable to
the Division and conditioned upon the faithful performance of all
the requirements of the State Program, the Mine Permit and the
Reclamation Plan.

-

On November 17, 1989, the Utah Division of 0il, Gas and Mining
and Valley Camp of Utah, Inc. entered into a Coal Reclamation and
Bonding Agreement.

BOND TYPE (Form of Bond) Performance
BOND (Bond Amount-Dollars) 2.3 Million
"{Year-Dollars) 1989 — -

INSTITUTION (Bank or Agency) Federal Insurance Co.
(CHUBB GROUP of Insurance Co.)
15 Mountain View Road,
Warren, New Jersey 07060

POLICY OR ACCOUNT NUMBER 8099-56-50
LIABILITY INSURANCE (Exp) Ongoing
(Insurance Company) The Home Indemnity Company
P.O. 5160

Manchester, New Hampshire 03108

POLICY OR ACCOUNT NUMBER GL 99 48 43

For further details see Appendix R614-301-820.100. Reclamation
Agreement.
R614-301-820.110. Areas to be covered by the Performance Bond.

R614-301-820.111. thru 301-820.114.

The bond covers the entire Mine Permit Area which is utilized
by Valley Camp's coal mining and reclamation operations.

** R614-301-800. **



——

See R614-301-500 Reclamation maps for the effected and disturbed
area boundaries. '

R614-301-820.120.

Prior to any new surface disturbances, Valley Camp will adjust
the performance bond to the amount approved by the Division.

R614-301-820.130. thru 301-820.224.

Valley Camp has filed and received the approval of the Division,
a performance bond to cover the bond amount for the Mine Permit
Area as determined in accordance with R614-301-830.

R614-301-820.300. thru 301—820.35é. Period of Liability.

The performance bond liability is for the duration of the coal
mining and reclamation operations and for a period which is
coincident with Valley Camp's period of extended responsibility
for successful revegetation provided in R614-301-356. or until
achievement of the reclamation requirements of the State Program
and permit, whichever is the later.

** R614-301-800. **



