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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 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.

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 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 Bellna 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 Pennit 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 ds.
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 322 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 cis.
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.
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APPENDIX R614-301-760

Channel Reclamation Calculations

HIU\SEn
IILlER

&lUCEmc



HaRSER
tiLLER

& LUCEmc

CLIENT \l~ CA1,\IP
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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
ITEF:ATIONS= 8

QPIN= 2.1237 INCHES
SCS 6-houl'"

==============================================================
TIME
HOURS

ACCUMULATED
RAINFALL

INCHES

RAINFALL
RUNOFF EXCESS
INCHES INCHES

UNIT
HYDROGRAPH

CFS

OUTFLOW
HYDROGRAPH

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

2.19 .8515 .0000 .0000 ~O .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
2.47 1.3323 .0256 .0138 482.0 2.87
2.54 1.3996 .0355 .0099 525.1 7.04
2.61. 1.4321 .0407 .0053 491.9 12.38
2.68 1.4646 .0463 .0056 415.2 17.19
2.75 1.4971 .0523 .0059 324.7 20.48
2.83 1. . =,296 .0585 .0063 239.6 -""",'I ,.....,....

..:.:.~ . ..::.,;.;.

2.90 1.5620 .0651 .0066 168.9 22.89
2.97 1.5945 .0720 .0069 114.7 23 .. ()2
3.04 1.6236 .0784 .0064 75.5 23 .. ()()
3.11 1.6496 .0843 .0059 48. =, 22.94
3.18 1.6756 .0905 .0061 30.4 22.81
3.25 1.7016 .0968 .0063 18.8 22.62
3 .. ~~:2 1.7276 .1033 .0065 11.4 22 .. 42
3.39 1. .7::.36 .1099 .0067 6.8 22 .. 2';'
3.46 1.7796 .1168 .0068 4.0 :22 .. :'2'7
~5 .. 5:3 1.8019 • 1228 .0060 .-:. "":!' rj I"~ '":" '"7

.L.. .. _, .,:;...:. .. ''') ~

3.60 1.8198 .127'7 .0049 1.3 22.4:3
3.67 1.8377 .1327 .0050 0 22 .. 2::::~....'
:3.74 1.8555 .1378 .0051 .4 21.72
3.81 1.8734 .1430 .0052 r" 21.03. .::.

3.88 1.8913 .1482 .0052 .1 :2() .. 3~)
:':;:.96 1.9092 .1~:'::.5 .005:3 (, 1 ':;>.68•.j

==============================================================
HYDRCGRAPH PEAK=
T I ME TO PEA!-=::=
RUNOFF 1)(JL...Ul-y1E=

2:3 ~ (>2 cfs
2.97 Hc,ul"-::;
5.80 ;~cl'"e-Feet



Trapezoidal Channel Flow Calculations using Mannings Equation

3!rz..

Client: Valley Camp of Utah~ Inc.
Project No.: 007.12.100

Channel Section: Reclaimed Channel RC-1

Date: 26-Feb-90
Time: 09:25 AM

Computed: DEH

GENERAL CRITERIA:

CALCULATION:
(Channel Depth)

Design Flow:
Bottom Width:
Side Slope1:
Side Slope2:
Friction Factor:

Assumed D50:
Calc n Value:
Used:

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

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

A(R)2.i3=

23.00
5.0
3.0
3. ()

.1.00
0.040
0.040
0.075
0.080
0.50

0.58
2.261
2.263

UNITS
cfs

feet
Ilml
11m2

feet

ft/ft
ft/ft
feet

feet

Required Deptrl:
Area:
Per imeter-:
Hydraulic Radius:
Velocity:
Riprap Ck (V<5?):

1.08 feet
:3.8'7 ft2
8.64 feet
0.4::', feet
5.95 ft/sec
Required

CALCULAT I OI'.j :
(\ielocity Check)

Depth (Mc.,,;.:. 5):
Qn/1.49(S)1/2=

I~ (R) 2/3=

F:equi n?d Depth:
Area:
P(~rimeter:
Hydraulic Radius:
V("21ccit.v:

O. ~57

2.189
2.192

1.07
~.::.. 78
8.57
0.44

feet

feet
ft2

feet
feet

ft./sec
Riprap Ck (V<5?): 1:;~eqLti.r0?d

1.08 feet
Required
F:equi r-eel

DE3 I GN C!={ I "fER I (-i : :Bot tom t~Jid th:
Side Slope 1:
~~.ide Slc)pe ~2:

Min. Bottom Slope:
Max. Bottom Slope:
Min Channel Depth:
1::;;5.. prap (Min S):
R .i P rap (1'1 cD: S):

5. ()
:3 ••.)
3.0
7.5
8.0

fi=:::et
l/ml

"/
.·-lIt

./
i.



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

Client: Valley Camp of Utah~ Inc.
Project No.: 007.12.100

Channel Section: Reclaimed Channel RC-1

Date: 26-Feb-90
Time: 09:25 AM

Computed:DEH

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

23. (H)

5.00
3.00
3.00
0.04

·0.08
0.08
0.50
0.58
0.57

42

UNITS
cfs

feet
l/ml
11m2

ft/ft
ft/ft
feet
feet
feet

degrees

Nb =
SFb =
Tma:·:=
Ns =
A =
B =
n =
SFs =

21T/(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»

------_._._----
Smin Sma:·:

D50
T
Nb
Tma;.:
Ns
m Critical
A (m cr-it)
B
Nsp

SFb
SF's.

1 .00 1 .00 feet
2.69 ~. .82 1 b/ft2..::.

(> ·55 (> ·~i82.05 ~. 14 1 b/ft2..::. ·
(> ·42 0.44
3. ()() 3.00

18. 44 18 .44 degr-ees:
'''-:OCi ~) ~:5 3() 58 degrees...;.. .' " ·

0 ·._l~_ 0 • ::~:4

1 · ~:;8 1 ·50
1 ~51 1 <+ -~.· ,,' !
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CHECKED~~~__
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Trapezoidal Channel Flow Calculations using Mannings Equation

Client: Valley Camp of Utah~ Inc.
Project No.: 007.12.100

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

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

Computed: DEH

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

Assumed 050:
Calc n VallIe:
Used:

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

23.00
3.5
3.0
3. (>

.1.25
0.041

. 0.041
0.077
0.077
0.50

UNITS
cfs

feet
1/m1
11m2

feet

ft/ft
ft/ft
feet

CALCULATION:
(Channel Depth)

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

A(R)2/3=

0.68
2.287
2.286

feet

Required Depth:
Area:
Perimeter:
Hydraulic Radius:
Velocity:
Riprap Ck (V<57):

1.18 feet
3.73 ft2
7.77 feet
0.48 feet
6.17 ft/sec
F~equired

C{~LCUL.(~TI ON:
(ie L:lC i t.··l Check)

Depth (l'1a::. S):
On / 1.4'7' (S) 1/2=

A(R)2F3=

0.68
2.287
2.286

feet

Reql\i r"ed [)(?pth:
Ar-e,:I :
F'erimeter~

Hydraulic Radius:

.1..18 feet
3.73 ft2
7.77 feet
0.48 feet

Riprao Ck (V<S?): Fequil~,~c

JJottom Width:
:;:: i c: e 5 I. Cn:H;? .1.:

r~~equ.i. J~ed

Requi j'-'2d

feE,t
.1./,nl
.1../m2
"/
l.

feet

../
l.7.7

::. (i

3.0
"7 "7
.' " .1

1.18

c:.: \ IS__, } If

Depth:
'3) :

I":in, Bet.tom
1....1,;. ::.;. Bel t t.om
1'1in Channel
F.lr.:r-,:":l.iJ (1<lin
F: i p r" i::i P (1"'13 ::;



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

Client: Valley Camp of Utah~ Inc.
Project No.: 007.12.100

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

Date: 26-Feb-90
Time: 09:27 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. ()()
3.5()
3.00
3.00
0.04

.0.08
0.08
0.50
0.68
0.68

42

UNI.TS
cfs

feet
I/m1
11m2

ft/ft
ft/ft
feet
feet
feet

degrees

Nb = 21T/(G(SG-1)D)
SFb = (Cos a tan b)/(sin a + Nb tan b)
Tma;.:= O. 76GdS
Ns - 21Tmax/(G(SG-l)D)
A = Atan(l/m)
B = Atan(Cos(Ar)/(2Sin(A)/NsTan)Ar»+Sin(Ar»
n = Ns(1+Sin(Ar+B)/2)
SFs = Cos(A)Tan(Ar)!(nTan(Ar)+Sin(A)Cos(B»

T
Nb
Tma;.:
Ns
m Critical
A (m cI~it)

Nsp

SFb
SF::.

Smin

1.25
3.2·4
0.53
2.46
0.40
::;:.00

18.44
28.67

(1. ~31

Sma;.:

1.25
:3.24
0.53
2.46
0.40
3.00

18.44

1 . 5~~

teet
Ib/ft2

Ib/ft2

de<;jn::>es
deqr-ee~5



HIIRSER
IILLER

& LUCEIRC

CLIENT J1kfffw£lJfl
PROJECT=~==__=:::-;:;~-=:- ====FEATURE

PROJECT NO. Ot!) Z, 12, /4'

SHEET-!LOF~
COMPUTED ~
CHECKED_~r.--.~_

DATE l5JiIN j2

-
N)

.L'1'S' ------......- ..,-

1+5~

~'

1



SHEET / 2- OF ( '7

COMPUTED ~

CHECKED ,.-..--.-..",.--_

DATI ,::5-'AN 90

i,
IDI.ei

JlE---=~__ ,~'

M~~-----ItS' ---__..:;1lIIo..~

/;

CLIENT ~.:r',,--:""' I .-..r~ ,-~

PROJECT ~C-....... ......:; /....--r-:'-... ',,...-

PIIOJECT NO. ¢C' 7dZ. 1<..L.,.\

-S I DE: "SJJ:)Pe:. ~ 1:) '~"1Z:>

lU~ Loc.K CONO'TTOI\,)~ -
-S, PE. -:::..t..D PE:"' vA12. Ie:~ . ~€Itu~
~ ""t"O<:.) AND "5""f'A. ~;., 6

HanSEn
alLEn

& lUCElI\c

l
I
'-

I
I
L

'"-

L
-

I ~

L

L
!
L

I
i--
I
L

L
i
L

L
L
L
L
I

i
L

[

L
L



HIiRSER
IIllER

& LUCEmc

CLIENT VAt iF)! tm ?
PROJECT I?E(,<l.t\:lkrJOt>J
FEATURE ::-- _

PROJECT NO. CO, , \z.. 100

SHEET_1_OF~
COMPUTED "j)E}±
CHECKED-r---­
DATE lof I"zJm

,. (H~ {2ez..t.~A"fION - .£El-lNA Ml~ ~ (~I~ 1=1.£>vJ It...J CHAf,.)NQ..
WI-tt'Ste:'I c..e~ /Z:> ELE.u .... B750' &lOw PO,()J:)+)
COIl'lP~ O ..4M)J-,)8- (- ~-2.)

%~ 1'Iz Wi'l'\1"D"flO ~<!.-30 TI:3CS..l r21E. .-: 43&

ArU9: (50~'606D)* (52LPO~zeo) :.. loo'1, &c.,

4366:0 -t;l7~

p/r-..)£ (Ot.JtR£D
SAe£ / ~Pe-J Co~
D1S11)1lf3,EJ::) / 12e:.LAf~

%: See..~.> w"J to"f~ :.~

Arl.fZ}r- 3'5tpAac

vv1J-trr 1ie-i :0 1.3661
A1z£A
Iq~ ..l~.

l1-Z.0~

40.Jac"
35tp.4clC..

CJJ
55
7D

86

'* ConsenlC..+ive..

leo 'J rl - (Q H-rz Peec.1~ ~ Z. 3 ,.V\

AI.I6 Sl.C>PE.: CoI-JT.~~ *" (OIJI ItJT ~IOO
AZOr-'* "'€5tcD

COIJ-r~~ ~ 33.'5;~ ~ 2.eo::/lm :. C/)7,ODO+t.

C{)~T l,...sr;:; c6+t.

~/,DDO'*'80* ICc:::) • 34,':>%
~5<::'>.4 oC- 4t- tj 3?--uo-t=+Z./~

LN
55
70
e6

A
\'13./
Ill.a
4D,7

QL.
6.0S

o.3t.&,
I,oz..

Q: 0,2-7 c.~ =Cc7,O

~I !), LEl--l6Tl-t :.. 6600 '

Q,CD""""'~

UPP82- \o1AAo..~ CHAI0t()fJ- (et.-l.)
l,)PP£Z.Pre£A ':.: 134,5 de..

AeEA

4;e. EunlZE ('I+A-N~EL. - E~~
UPPEe. ?.:::Il2-'TICN A&.>ue:. E L.e:v

PltUE COV~ 'i.a
5fJ6£ I A:,pe-J -1 Ul,O

D(:'T I e~LAlr\-IS1) 11.5

55 6.05

76 6, 3~

85 I, D z.
Q't= D.Z4
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GROUND COVER DENSITY IN PERCENT
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Figure 9.5.-~raph for estimating runoff curve numbers of
forest-range complexes in western United States: herbaceous

and oak-aspen complexes.
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Figure 9.6.--Graph for estimating runoff curve numbers of
forest-range complexes in western United States: juniper­

grass and sage-grass complexes.



Valley =amo of Utah. Inc. Reclaimed Channel RC-2: 100 Yr 6 Hr

'tjz.t

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

TP= .3149 HOURS
C3= 11.7391

QPCFS= 855.92 CFS
ITERATIONS= 8

QPIN= 2.3816 INCHES
8CS 6-hoLlr

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

TIME RAINFALL RUNOFF
HOURS INCHES INCHES

RAINFALL
EXCESS
INCHES

UNIT
HYDROGRAPH

CFS

OUTFLOW
HYDROGRAPH

CFS
===============================================~==============

2.27

2.39
2.46
2.52
2.58
2.65
2.71
2.77
2.8:3
2.90
2.96
3. (>2
3.09
3. 1~:'

5.34
:3.40
3.46
:::.• 5:::::
:3.59

~3 . "'t"~2

:3.84
:3 .. 9U

.9839
1.0911
1.1983
1.3055
1.3888
1.4178
1.4468
1.4757
1.5047
1.5337
1.5627
1. ~t916
1.6185
1.6417
1.6648
.1.6880
1.7112
1.7344
1 . 757~1
1.7807
1.8008
1.8167
.1..8:327
1.8486
1.8645
1.8805
1.8964

.0000

.0022

.0088

.0196

.0306

.0349

.0396

.0445

.0496

.0550

.0606

.0665

.0722

.0772

.0824

.0878

.0933

.0989

.1047
• .1107
.1159
.1201
.1244
• .1288
• .l33~.~~

.1T77

.0000

.0022

.0066

.0107

.0110

.0044

.0046

.0049

.0051

.0054

.0056

.0059

.0057

.0051

.0052

.0054

.0055
• 00~)6
.0058
.0059
.005::'
.004::
.0043
.0044
• OOL~·'l

.004;'5
• ()(14,S

.0
42.9

265.9
568.2
785.7
855.9
801.8
676.8
529 . :~;.

390.6

187.0
123.1
79.0
49.6
3t). t.
18.5
11.1
6.5

-,
• I

.4
.. 2

1. ..\.

,,0

.00

.10

.88
3.49
8.84

16.32
23.50
28.57
31.26

32.21
31.95
31..76
31.72
31.64
3.1.46

3.1 • ()~l

31.00
31.12
:::;.1.37
:31.54
31.31
30.63
29.65
:~8.6.l

2:7 .70
==============================================================

HYDROGRAPH PEAK=
T II"IE TO PEr~K=

!::;:UNOFF 'v!ULd~'II::~::::

32.21 C-f'5.
::2. c.~(l Hours
8.20 Ac. r-e-F ;:2E t
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HtiRSER
tiLLER

& LUCEmc

CLIENT 'lAu £'l CAt", f'"
PROJECT j2t:;.1'l AlMATIQ;...)
FEATURE _

PROJECT NO. 00-" , Z, 100

ZZ5D9 ~ 80"'*/00 $ 3a.7Z ~
-4~5(PO"* 1,34,5

SHEET --'.tL- OF~
COMPUTED OEH
CHECKED~_:--_

DATI li.. IM/SQ

~D. ~nl ·161D~~
p; Z.3jl")

QIOO'P.""'§

~z.s

4.1
,~.~

55
es

p; 2.3"
A\.lG. 5 Lov£ - 31~
~I~. l£NG.TH-: qco'

Q 100'"·(,"'''-,8

L>pp~ Ct-+Ak:>~

"SIDEc~~~

LOwa C~EL

3.t.&~ ~

{,.3%~

3.l!l %~

~.o%

'DD.O~"**
33.o~

"* Pr\ .JU~ON w I...,-:H -::;. IDE: C~A-t\.)~EI-

*'* kI~e. UPP€JZ..~b

C~~Cbe~~ IZ> A'U..c£,-u Acc~ ~IP!2A? D5a (SEC: ~'~ <=t+IC)

Ac.€:P'I cN~ ~~L/~' - 1ft1'S blQ~ DM4.)( ~ ~ 'I (~-ft:.J



Valley Camp of Utah. Inc. Reclaimed Upoer Channel RC-=

"7/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-hour-

==============================================================
TIME
HOURS

ACCUMULATED
RAINFALL

INCHES
RUNOFF
INCHES

RAINFALL
EXCESS
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
2.37 1.1518 .0020 .0014 485.2 .19
2.39 1.1992 .0042 .0022 670.9 .68
2.42 1.2465 .0072 .0030 730.9 1.68
2.45 1.2939 .0109 .0038 684.6 3.25
2.48 1.3413 .0155 .0045 577.9 5.37
2.51 1 .3823 .0199 .0045 452.0 "7 O~

I •.~ '_'

2. 5~3 1.3'-751 .0215 .0015 333.5 10. ~,6

2.56 1.4079 .02:::::0 .0016 235,,1 12.51
2.59 1.4207 .0246 .0016 159.6 13.36
2.62 1.4336 • (>263 .0017 105.1 13.26
2.64 1.4464 .0280 .0017 67.5 12.56
2.67 1.4592 .0298 .0018 42.4 11.,oS5
2.7(> 1"4720 .0316 .0018 26.1 10.79
-.. ,":r 1 .4848 • ()335 .0019 15.8 10.10..::. • I ,,':'

,., -:" 1.4976 .0354 .0019 9.5 9.61.f:" • J 1:J

2. '78 1 .5104 • ():::7~3 .0020 5.6 9 • 3::~

2.81 1 II 52~~:~ .03'74 .0020 "":!' ~ 9.19"_, • "_I

2.84 1 .5360 .0414 If ()(::~1 1 .9 9.19
2.87 1.5488 .0435 • ()(>21 1.1 9.26
2.89 1. .5616 .0457 .0022 • 1::., 9.40
2 • (;>~2 1.5744 .0479 .0022 M=!" 9.58·"._'.., 0<=. 1 .. 5872 .0501 .0023 '"' 9.77..... l \_, ,,";;'

~~ " ciS 1 . (:l000 ,,0524 .0023 ., 9.?8• ••!,..

:'::',,0.1. 1 .6.1:2:2 :1 (:I~; 4· ). ~ :')':):~:2 ·() 1 Cl" :~().c

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

HYDROGRAPH PEAK::::
T ~: IVi E T() F' E (~r':::=:

FU..!i··IC':::·F \.JOI...Lit'1F::::

1::::; • 3.:S c'f s·
2.59 HDUr-S



,...;.::·:·rnc t... : .....: \'::... :: .i. :'j C::.' C' .....- ; ", E~. i i r', .-'-::..i. t ". '. __

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
I TEF:<:AT IONS= 8

QPIN= 9.0189 INCHES
SCS 6-hoLlr-

==============================================================
ACCUMULATED RAINFALL UNIT OUTFLOW

TIME RAINFALL RUNOFF EXCESS HYDROGRAPH HYDROGRAPH
HOURS INCHES INCHES INCHES CFS CFS

==============================================================
2.25 .9463 .0000 .0000 .0 .00
2.26 .9746 .0000 .0000 7.6 .00
2.28 1.0029 .0003 .0003 46.9 .00
2.3() 1.0313 .0010 .0006 100.2 • ()2

2.31 1.0596 .0019 .0009 138.6 .07
2.33 1.0879 .0032 .0013 151.0 .16
2.34 1.1162 .0047 .0016 141.4 .30
2.36 1.1445 .0066 .0019 119.4 .49
2.38 1.1728 .0088 .0022 93.4 .71
2.39 1.2011 .0112 .0025 68.9 .95
2.41 1.2294 .0140 .0027 48.6 1.22
2.43 1. 2577 .0.170 .0030 33. () 1.50
2.44 1.2860 .0203 • ()()33 21. 7 1.79
2.46 1.3143 . ()239 .0036 13.9 2. ()7
2.48 1.3426 .0277 .0039 8.8 2.36
2.49 1.3709 .0319 .0041 5.4 2.65
2.51 1.3852 .0340 .0022 3.3 2.92
2.53 1.3928 . ()352 .0012 2.0 3. ()9
2.54 1.4005 .0364 .0012 1.2 3. t)8
2.56 1.4081 .0377 .0012 .7 2.91
2.58 1.4158 .0389 .0012 .4 2.64
2.59 1.4235 .0402 .0013 .2 2.34
2.61 1.4311 .0415 .0013 .1 2.06
2.63 1.4388 .0428 .0013 .0 1.83

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

HYDROGRAPH PEAK=
TI ME TO PEAI<=
RUNOFF VOLUME=

3.09 cfs
2.53 HOLlr-S

.40 Acr-e-Feet



HaRSER
allEn

&lUCEIRC

CLllIIT \lM I f'/ ~I?
PROJECT i2EZ L.AJ..\-f A11 C..:)
FUTURE _

PROJECT NO. ()<Y1. I Z. I cv:>

.HEET~OF~
COMPUTED DEH
CHECKED~~~ __

DATI q

CI-lA~JVa Q b
(t-+s) (~)

upP€]2 \3.4 5
SlOE 3.' 5
Lo~ 3Z.Z. (0

M

3
3
3

5",,..... Sl'\1a)l.
(~) (%)

;...
~

:E>Js S:D
32.0 32.0
i5.t>- Jip.D

d
(ft)

(.0. Ol~

0.1.S 1,.75)
I,t 0:15

0.56
-l.15
(,.1'5

Il&:Q.

3.0
i.Z5

..... 15' *=1

l.l/
1.0 I

\.0"',



_ .._---------------
Trapezoidal Channel Flow Calculations using Mannings Equation

Client: Valley Camp of Utah~ Inc.
Project No.: 007.12.100

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

Date: 26-Feb-90
Time: 09:36 AM

Computed: DEH

GENERAL CRITERIA:

CALCULATION:
(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:

Depth (Min. S):
Qn/l.49(S)1/2=

A(R)2/3=

32.2()
10.0
3.0
3.()

.1.75
0.043
0.043
0.050
0.160
0.50

0.57
4.167
4.152

UNITS
cfs

feet
l/ml
11m2

feet

ft/ft
ft/ft
feet

feet

Required Depth:
Area:
Perimeter:
Hydraulic Radius:
Velocity:
Riprap Ck (V<5?):

1.07 feet
6.67 ft2

13.60 feet
0.49 feet
4.82 ft/sec
Not Needed

CALCULATION:
(Velocity Check)

Depth (t'la;.:. S):
On/l.49(S)1/2=

A(R)2/3=

0.41
,.., ""Z.r-:,C)
..:... .._' .... .'

2.354

feet

Required Depth:
Area:
Perimeter:
Hydraulic Radius:
Velocity:
Riprap Ck (V<5?):

0.91 feet
4.60 ft2

12.5'=t teet
0.37 feet
6.99 ft/sec
Required

16.0 %
1.07 feet
Not Needed
Fequired

DESIGN CRITERIA: Bottom Width:
Side Slope 1:
Side Slope 2:
Min. Bottom Slope:
Max. Bottom Slope:
Min Channel Depth:
R.i pr-ap (1'1.in S):
Riprap (t'IC:'l.>: S):

10.0
3. ()
3.0

feet
l/ml
1/m2
./
I.



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

Client: Valley Camp of Utah, Inc.
Project No.: 007.12.100

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

._--_._--------------

Date: 26-Feb-90
Time: 09:36 AM

Computed:DEH

DESIGN CRITERIA:
UNITS

Design Flow: 32.2() cfs
Bottom Width: 10.00 feet
Side Slopel: 3.00 l/ml
Side Slope2: 3.00 11m2
Friction Factor: 0.04
Min. Bottom Slope: '0.05 ft/ft
Ma>: • Bottom Slope: 0.16 ft/ft
Freeboard: 0.50 feet
Depth (Min. S) : 0.57 feet
Depth (Ma>t. S) : 0.41 feet
Angle Repose (Ar) : 42 degrees

Nb =
SFb =
Tma:·:=
Ns =
A =
B =
n =
SFs =

21T/(G(SG-1)D)
(Cos a tan b)/(sin a + Nb tan b)
0.76GdS
21Tmax/(G(SG-1)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»

.._--_.._-_.._-_._----_._---------
Smin

D50
. T

Nb
Tma}:
Ns
m Critical
A (m crit)
B
Nsp

SFb
SFs

O. T:.i
1.78
0.48
1 • :3~5

0.37
3.00

18.44

C).2f3

1.85
1 • i~.l

1.75 feet
4.09 lb/ft2
0.48
3.11 lb/tt2
0.36
:3.00

18. 44 degl~ees

25 .. ::~~::: dE~gr(·?es

0.2t3

.1 • :'.1
1.58



....

Trapezoidal Channel Flow Calculations using Mannings Equation

I-z/Z I

Client: Valley Camp of Utah, Inc.
Project No.: 007.12.100

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

Date: 26-Feb-90
Time: 09:29 AM

Computed: DEH

GENERAL CRITERIA:

CALCULATION:
(Channel Depth)

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

Assumed 050:
Calc n Value:
Used:

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

Depth (Min. S):
Qn/l.49(S)1/2=

A( F:) 2r3=

13.40
5.0
3.0
3.()

.0.50
0.035
0.035
0.050
0.050
0.50

0.44
1.411
1.400

UNITS
cfs

feet
I/ml
11m2

feet

ft/ft
ft/ft
feet

feet

Required Depth:
Area:
Perimeter:
Hydraulic Radius:
~ielocity:
Riprap Ck (V<5?):

0.94 feet
2.78 ft2
7.78 feet
0.36 feet
4.82 ft/sec
Not Needed

CALCUL.ATION~

(Velocity Check)
Depth (11Cl.:-:. S):

QI'1/1.49(S)1/2=­
A(R)2/3=

0.44
1.411
1.400

feet

Required Depth:
Area:
PEW imf;?ter:
Hydraulic Radius:
Velocity:
Ricrap Ck (V<57):

0.94 feet
2.78 ft2
7.78 feet
0.36 feet
4.8::2 f t/sec
Not Ne(2ded

0.94 feet
Not Needed
NClt. I'·leeded

DES I G1'.j CR I TER I A: Bottom vJidth:
Side Slope 1:
Side Slope 2:
Min. Bottom Slope:
Max. Bottom Slope:
Min Channel Depth:
Ripr;:.~p (1'111'1 S):
F: .i. p j'- a p (Ivi a >; S):

5.0
:3. ()
3. ()

!':'" 0

fef2t
l/ml
..L/m:2
"/,.
"/
l.



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

Client: Valley Camp of Utah, Inc.
Project No.: 007.12.100

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

Date: 26-Feb-90
Time: 09:29 AM

Computed:DEH

DESIGN CRITERIA:
UNITS

Design Flow: 13.40 cfs
Bottom Width: 5.00 feet
Side Slopel: 3.00 I/ml
Side Slope2: 3.00 11m2
Friction Factor: 0.04
Min. Bottom Slope: .0.05 ft/ft
Ma>: . Bottom Slope: 0.05 ft/ft
Freeboard: 0.50 feet
Depth (Min. S) : 0.44 feet
Depth (Ma}{ • S) : 0.44 feet
Angle Repose (Ar) : 42 degrees

Nb = 21T/(G(SG-1)D)
SFb = (Cos a tan b)/(sin a + Nb tan b)
Tma>:= (>. 76GdS
Ns - 21Tmax!(G(SG-l)D)
A = Atan(l/m)
B = Atan(Cos(Ar)/(2Sin(A)iNsTan)Ar»+Sin(Ar»
n = Ns(1+Sin(Ar+B)/2)
SFs = Cos(A)Tan(Ar)!(nTan(Ar)+Sin(A)Cos(B»

D50
T
Nb
Tma>;
Ns
m Crit.ical
A (m criti
B
Nsp

SFb
:-3Fs.

Smin

o . ~50
1.37
0.56
1.04
0.43
3.00

18.44
30,42

.). ::::::

1.62
:1. • ~:'O

Sma>:

0.50 feet
1.37 Ib/ft2
0.56
1.04 1 b/ f t2
0.43
3.00

18.44 degrees
30.42 dec n?E'S

1,6::2
:1..50



_____________• __00 •__

"'...•

feet
1/m1
l/m:

./,.

feet

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

Computed: DEH

3 u (:

5.0

()" tl~~: feet
NQt Nf.?eded
Not. NeE?d;~d

:::2 .. i)

0.63 feet
0.67 ft2
5.79 feet
0.12 feet
4.61 ft/sec
Not Needed

0.63 feet
0.67 ft2
5.79 feet
0.12 feet
4.61 ft/sec
Not Needed

0.1'.::;,
0.1::',':;:'
0.160

Dep th (Ma >\. S):
On/1.49(S)1/:2=

A(R)2/3=

Elottom ~..,tidth:

Side Slope 1:
Sid(~ Slope :2:
Min. Bottom Slope:
Max. Bottom Slope:
Min Channel Depth:
F:i i::lrap U1in S):
Fd. p 1'- a p (r1a ::.( S):

Required Depth:
Area:
Perimetel~:
Hydraulic Radius:
Veloelt··/:

Requir-ed Depth:
Area:
Perimeter:
Hydraulic Radius:
Velocity:
Riprap Ck (V<5?):

Trapezoidal Channel Flow Calculations using Mannings Equation

Client: Valley Camp of Utah~ Inc.
Project No.: 007.12.100

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

DES:r. GN CF I TEl=\: I A:

Cr~LCULATI OI'J :
(Velocity Check)

UNITS
GENERAL CRITEF:IA: Design Flow: 3.10 cfs

Bottom Width: 5.0 feet
Side Slope!: 3.0 I/m1
Side Slope2: 3.0 11m2
Friction Factor:

Assumed D50: .1.75 feet
Calc n Value: 0.043
Used: 0.043

Min. Bottom Slope: 0.320 ft/ft
Ma~·~ • Bottom Slope: ().32() ft/ft
Freeboard: 0.50 feet

CALCULATION: Depth (Min. S) : 0.13 feet
(Channel Depth) Qn/l.49(S)1/2= 0.159

A(R)2/3= 0.160

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



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

Client: Valley Camp of Utah, Inc.
Project No.: 007.12.100

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

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

Computed:DEH

UNITS
DESIGN CRITERIA: Design Flow: 3.10 cfs

Bott.om Width: 5.00 feet
Side Slopel: 3.00 I/ml
Side Slope2: 3.00 11m2
Friction Factor: 0.04
Min. Bottom Slope: ·0.32 ft/ft
Ma.>: • Bottom Slope: 0.32 ft/ft
Freeboard: 0.50 feet
Depth (Min. S) : (>.13 feet
Depth (MaN. S) : 0.13 feet
Angle F:epose (Ar) : 42 degrees

Nb =
SFb =
Tma:·:=
Ns =
A =
B =
n =
SFs =

--------_._---

21T/(G(SG-l)D)
(Cos a tan b)/(sin a + Nb tan b)
O.76GdS
21TmaN/(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 Cl'- i. t:Lca 1
A (m cl~it)

B
1"4SP

3Fb
~:iFs.

Smin

l. '75
2.50
1).21.7'

1.90
().22
3.00

18.44
1 ~5" ::::;()

0.1.7

1.4S
1.8.:::.

Sma>:

.1 .75 1'eet
2.50 Ib/ft2
0.29
1.90 Ib/ft2
().22
3. (j(>

18. 44 degn~es

.1;:'. ~~:U dE:?Cl n?~s

0,1"7

.1 • f~8
1.86



HliRSEn
lILLER

& LUCEInc

CLIENT Vr1'kLE\! fMkl?
PROJECT (H?PE2 r -q
FEATURE ---:- _

PROJECT NO. oo:z I 12 .ICC>

SHEET~OF-ZL

COMPUTEO nEH
CHECKED"~~~ ____

DATE ZZ-1~ 90

\00'..-----1D' ----""".~lIo4

t------ 10' -----t



HIiRSER
IILLER

& LUCEmc

CLIENT JAt (£{ ('Awr?
PROJECT eFl" tAwA-rzOA)
FEATURE -=- _
PROJECT NO. O£)=T. (2, ICY)

SHEET ---..I:L OF--.Za.L.

COMPUTED .....l¥....~,4;;IL.-.-_
CHECKED ~ ___

DATE ZZJAN 90

P t.h.:J I P2Dt:'/LE

"STI\ lltco '"T'V ~Th 11+05

..
IYl

1--....----

..
!'Il



-
HanSEn

IILLEn
& LUCElI\c

CLIENT _\"'JIl\M~ 1 €'...J-'-C=k...a~<LI......'--, _
PAOJIICT -"~!:l;5z L.At{~<u:(A':>..TIL...I..I""oO=N",,-- _
FIIATUAII _

PROJECT NO. oen i (2. (I)C')

INEIIT ----16-. OF--2..l-
COMPUTED ~

CNIICKED =-0.....----
DATI! zZ:::::JAi'J 90

I~LET De:sI~1\.J -. uPPEE.. cH-Af,.j~EL (el6.-rrlfLE'FrFO(2~
, .

Srt>€, C.~~EL e~.,..

S IDE. a+AI\,)~ L..EFI

-:srA 25+45
STA~-t,:)6

SrA D-rCaO

-SIDE::. ~PE.~ UttP ~"'i"D WA~~ <..>ps.~1.A.

CH-AtvtVEL. 2..1'1: I v ~M(IMl)HA 't'{P,c.M...

-
~

"5 mE. -='W?E.-:' LAI D 8AC~ lb wt~
Dcw~:::r12c:i~"Vl cw~ua.. ZH,' Iv

01

it

,---- ({J

"'~TA- c-teo
INIAl () C++AA.J~EL

....r-------- -ZO'

-
(Y)

-
A1

TIpt:JI
61lM)()L.Ae.~.

FIL""i£J?-



- HanSEn
JlllEn

&lUCEtRC

CLIENT \fA!, 8{ LALl! i?
PROJECT 12vl Atwl,..rp..,..)
FEATURE _

PROJECT NO. 00" ( Z. t ro

SHEET-I.S-OF~
COMPUTED Q€1+
CHECKED _-:--..,--~

DATI! tblANClQ

.........--------20

1,0 1



HlinSER
IILLER

& LUCEmc

CLIENT ',IAu 12'1 f'A~tl ?
PROJECT 126 I e-' I'M:~
FEATURE __~-=----=:-- _
PROJECT NO. 6::)'"1 ! !Z I I c:J

SHEET ---.ZD..- OF~
COMPUTED !.oI[-'H

CHECK~';-03

DATE~4Q

FD12.t - .'SjA 13+ZD
~ O-roc (S'De. Ctf;4NNtL)

eiPP/tPCAA~E.
IDe,o:@,15

. .
N'

........



'-

HaRSER
allER

&lUCEIRC

I.D~·"'f!c~~

II~'

C~f-,)EL ee.-Z
D5o ::.O.5'

CLIENT _..:;.,j!-:kt-~L~F:Y~.J..('.t:\;A1~\I\~f' _
PROJECT --=12::J;R':'"'"....u"CnAwu::A':L.;rrwCJ..<::l.,....)o!.-- _

FEATURE_---=--:-::-:-:~----:------------­
PROJECT NO. C()i, IZ .1a>

SHEET~OF~
COMPUTED OEJ:!
CHECKED~~ ____

DATE Z~ lM4Q

I.ZS'

I'JDI'£; e,PirAP (,)~r;\(AA. OF ~nlon70"",) \3-t-ZO IN> C'~#JEl- i2~-'Z.

~s. ~: 0.5D F1, ell' eN."> D50 ~oy>' (.)'""'.£'1::) r:cwN'ST12~V\.



HlinSEn
lILLER

& LUCEmc

CLlENT_'u.,.£/f'I''tL£!_-'I----'-'11r.;,L--,,-,-,""!?L.-- _

PROJECT ---'"'tZi"-''I'......Uflo£.JLL-<rl:.a.~,:a.(:dI~) _
FEATURE ::-- _

PROJECT NO. ('TZU 12./a;

SHEET_/_OF~
COMPUTED~L}S~--~~-_

CHECKED~~_

DATE 1.£ EEl3 90

(~ roe.{~ .te/6N ON ;#WL.. .fbI4£> (£ &w.;L.(c-ZS-3tR) 1&-1

hit! 5~; .tW~ 8595- 8475 .. /20/
4)(.: 3m'

/20 ..jj-lao =< 3(,(p~
~

(6£ 1JA:77I fi.OIH taU£2:T C-Z5~ TO tAte. IQ;:J ye- 6/7£ £l}Ol.:N

'£/-s-/5/ctc,-IIC1C:/¢kZj (Ir;CI'~ 1It;(;{)k~6 d7l9. ;~II)~#1
~ : 39,J t% (rtdtz#,/d:!';f"tit-II Hoi Met c1,atpc:Tj-R
('AJ: 72.7 r:: ~OdVe.-OI+/l,': 34, (~
r: Z.3/~ )
L).: t;~

hf~ S"~'

tkvc JrCYJeyddJ C6&/7f1~1 cle--sKiI1 ,P~ /b/!t/Tej

tM~ :5J/CJ~ It/otL r§ 6~/o~ D:;z>=/' 75/ Cj((.)e'5 S~: o.t8'I
r:</I;,cl,.(~ c,;/1ti1ccejJ f07h k.

/11 ~Pl7(,J~r=~I-V7/J c;c)J!tr Eel ~1'H'HU3 at /J::;61j/~ iT UIa.S

~/e4:1 #ted !lie Sdttc6i;rn old lId CZfJ~tZ4 reC{'=~)I<J76/€-(wI-if ;kI/;c, ~)
r§~~ 5h~e-b 1-1-5')
We cI~dd b C!llcYHf~ Ifle#cclc.:k:J~C/J. cmd use ~e ~sltl
51ee; ('ht9#I'/d £'jJ)rCZ2 !Je:;I'fN ('/;f~ita~ 6~(;l~e 0/4e
t/~t;JI2J~1'/ ~Me ~/ ¥!tIS" d~s1Y6 ,4UI5-et~ /fI~{ 7'Ute a,1'1/
~f!?j. st{~ess~/S ?OW /it)t UJt:l1/t:f,/!i- &,e S"b6I'~ ~;:!kr5
dd!9'l'1. /1 15 reCo,Hf-Pt'rdd /16---1. ?l' ,r~{,J/e?i) a~clte!c~ d
a/kt'/fcJ:k dt35!ej~ fJe c?')-Uj/kfd }rlt:Jl JJ reChU-IJ.fr?7Y:

/

(!~C-I
/'

CS E C;+r4...,I\E2 /JePTJ-J 0 F I, ()

b?RAP "c/tTZZ "r /?Eff - I.r;' 77-I1C1L
1

,





c':···· .,..
'..." ..,,'.,..' .

AREA= 140.0 ACRES
AVERAGE BASIN SLOPE::: 39.5 PERCENT
CURVE NUMBER= 72.7
DESIGN STORM~ 2.30 INCHES
STORM DURATION::: 6.0 HOURS
HYDRAULIC LENGTH= 5000. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

TP= .2523 HOURS
C3= 14.6524

QPCFS= 419.66 CFS
ITERATIONS= 8

QPIN::: 2.9727 INCHES
SCS 6--hQur

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

TIME
HOURS

ACCUMULATED
RAINFALL

INCHES

RAINFALL
RUNOFF EXCESS
INCHES INCHES

UNIT
HYDROGRAPH

CFS

OUTFLOW
HYDROGRAPH

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

2.12
2.17

2,,27
,.., -=!",.,
of:" ...... ,.:..

2.42
2.47
...., 1:::",.,
..:.. <II ~~I .1:"

2.72
2.78

:2.,98

~3 • ()8
:~; . 1,3
:::: .18
.':!' '~":!"
,,_, '1 •.:.,. ....1

-:~ '":!" ..:~•
.... ' If ._' •._'

.7319

.8178

.9037

.9895
1.0754
.1 • 161:3
1.2472
1.3:331
.1. :3905
1.41:37
.1.4369
1.4602
1.4834
1.5066
.1 . 52'';;8
1 • ~,5;~;O

1.5762
1.5'794
1. ,;~201
.1..6387
1 . \~572

.t • b(;;44
1.712<7'
.1. • 731 ~3

.0000

.0012

.0060

.0142

.0258

.0404

.0579

.078.1
· 09~5.1
.0994
.1059
.1126
.1195
• .1266
· IT.~:8
,1411
.1487

.1697

.1762
1

1""\1-.~'"

• 0.':':"/

.t894
" 1. '=1 .:S2
" 2()3~)

.0000

.0012

.0048

.0083

.0116

.0146

.0175
• ()2(>2

.0150

.0064

.0065

.0067

.0069

.00'/0
• ()()7:·2

.0074

.. 007:,5
" ()(}j'·7

.0064

.OC6;:,
• ()(>·:S6
.. ()().:S 7

.. (i () 1::,;3
If ;:)(:'6"?

.0
2.1..1

.130.4
278.6
:385.2
419.7
393.1

259 . ~j

191.::7,
135.0
91.7
60.4
38.7
24. :::;;
:1.5.0

'::;>.1
::' •.q.

1.<7
1.1

.6
'.,..

It •..:.

'~..,;;.

.. .1.

.00
• ()2

.25
1.12
3 • .11
6.46

11.15
1&..• 98
:231145
29.54
33.06
:34.06
3:2.94
3() n &..7

28.l0
.......' t=. 7J.:"J
..:... ,_, " I .'

2.1 .. :~::8

20.4'+
.1.7.77
19 .. '56
1>':;'.26
1. ':' ,,)'/

==================:=================:==:==~:=================:=~=~==:

~Yl)RCGRAF'H PEAK=
T I IViE T:J FE::':,i<=o
F,: U ~'~ UF :=' \1 CL.. U I"~! E:::
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Trapezqidal Channel Flow Calculations using Mannings Equation

Client: Valley Camp of Utah~ Inc.
Project No.: 007.12.100

Channel Section: Reclaimed Culvert C-25-36

Date: 26-Feb-90
Time: 09:22 AM

Computed: DEH

GENERAL CRITERIA:

CALCULATION:
(Channel Depth)

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

Assumed D50:
Calc n Value:
Used:

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

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

A (R) 2 ...<~;=

Requin:?d Depth:
Area:
Perimeter:
Hydraulic Radius:
Velocitv:
Riprap Ck (V<57):

UNITS
34.10 cfs

10.0 feet
3.0 I/m1
~3. () 11m2

1.75 feet
(1.043
0.043
0.316 ftlft
0.316 ftlft

(I. ::.0 feet

0.35 feet
1.755
1.75:3

0.85 feet
3.81 ft2

12.18 feet
(I •.31 fE?et
8.96 ft/sec
F:2qui red

Cf~LCULPIT ION:
(\/f?loc.i.t\l ChFi!ck)

Depth (Ma;:. ~3):

On i' 1. " 4'·; ( i:3 ) 1. /' 2="
f~ i.: R) 2/:::=

F:equi red Depth:
Area:
Pel'·' imett?r;
HYdraulic Radius:
'...)e 1 e)f.: i t y :

BDttcm ~lJidt.h:

SiC:iE' ~31'::iPE' 1:

Max. Bottom Slope:
Min Channel 0eoth:
::::: .i p I~ i::\ P (i"En3 :.

().3!5
1 -;'1:"':. ::::....... .: ".' '-'

1 "',c:;-:r- ..: '-"-'

1···.'1 '.::l
.J..":" • ..L '_'

0.31

3" !.)

-i'eet

ft2
1'e2\-_

'fEH;,t

l/mJ
.../m2



RIPRAF DESIGN - Usinq the RED BOOK (Applied HYdroloqy and
for Disturbed Areas)

Client: Valley Camp of Utah. Inc.
Project No.: 007.12.100

Channel Section: Reclaimed Culvert C-25-36

Date: 26-Feb-90
Time: 09:22 AM

Computed:DEH

DES IGN CRI TEF: IA: Design Flow:
Bottom Width:
Side Slopel:
Side Slope2:
Friction Factor:
Min. Bottom Slope:
Max. Bottom Slope:
Freeboard:
Depth (Min. S):
Depth (Ma>:. S):
Angle Repose (Ar):

34.10
10.00
3.00
3.00
0.04
(>.32

'().32
0.50
().35
0.35

42

UNITS
cfs

feet
11m!
11m2

it/it
ft/ft
feet
feet
feet

degrees

B =
n =
SFs --

Tm",\~·:=.::

N~-:; .-
A ._-

Nb
SFb

= 21T/(8(8G-1)D)
= (Cos a tan b)/(sin a + Nb tan b)

O.76GdS
21Tmax/(G(SG-l)D)
,:4tan (.t./m)

Atan(Cos(Ar)/(2Sin(A;/NsTan)Ar»+SinlAr»
Ns(1+Sin(Ar+B)/2)
Cos(A)Tan(Ar)/(nTan(Ar)+8in(A)Ccs(B»

l)~l()

T
Nb
Tma>:
Ns
m Cr i. tic.::\ 1
A (m cl~it)

1 n "::,'l ~.:5

,j lI8e)
(). '7(~

:::.1'7
0.60

.1:::3.44

() Q ~5 ::::.

,).84
1.1~.:,

-t:,-:w

,.:::: ..,,-\,.,/v~~;.e.L.E:.\.-' lll.c: ." ~

:;)1=a2:.

~5 n (}{) f 8e "t.

.::': /I 8(} 11:1 ./ 'f -1.:.2
0.28

().21

18.44 ,jeqn?l:?s
1. 4. ~71 ,:j;;?Cl i~f:;(?S:

.1 • ;:,:::;:
1. SCi



.- ~1' .
( )

.';' /

~/

. - ............ ~-~''''':: .... :' .. :.', .
f. j[

/' ,
, . I

\' ..

r

600

. I' i- - . . .... .

- - _. - .- - _. - - _ .

.- -_. - _ .. - " .

U1.

2.52.0

.. I- _.._.

-I--

1.5
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200
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Figure 5.4. Steep slope riprap design, trapezoidal channels; 2:1 sideslopes, 6 ft base width.



PRO~ECT NO.
-

HanSEn
allEn

& lUCEIRC

CLIENT _--"V,-,~?,~-,,(C-+/--4-()..L-!.J-~:.<.;Jf,-"'..,... _
PRO~ECT _L.4.:;;;;...;../'&J.OC· ·:::...:~/~'£e:-z;:::;.:·....s..:::f'\.~J~ _
FEATURE _

Oc2ZIZ.ICO

SHEET ---.:l.- OF .1
COMPUTEO j);;.-zI.

CHECKED _--=----,,-_
DATE u: f'iEB 9t;;J

l>J1I65~ l)~

~'i~~ (11"'1)
=

~-(OO z4
50-70 2.0
3'5-50 /8
z-ro 5

=-=

~!J<JLE:T ~j) OC;7"ZEr !)e77It,;~ A,ea/()Y Lkveu.-"'?~ ri:'te
c71f!9!. C~AJ~.
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Figure 5.1. Definition sketCh illustrating steep and mild slope riprap gradation based
on recommended gUidelines. .
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R614-301-800. BONDING AND INSURANCE.

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

R614-301-820.100.

The M~ne 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 payable 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 Oil, Gas and Mining
and Valley Camp of Utah, Inc. entered into a Coal Reclamation and
Bonding Agreement.

BOND TYPE (Form of Bond)

BOND (Bond ~~ount-Dollars)

(Year-Dollars)

Performance

2.3 Million
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

LIABILITY INSURANCE (Exp)
(Insurance Company)

POLICY OR ACCOUNT NUMBER

8099-56-50

Ongoinq
The Home Indemnity Company
P.o. 5160
Manchester, New Hampshire 03108

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-aOO. **
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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 301-820.352. 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 5uccessfulrevegetation provided lriR614-301-356. or until
achievement of the reclamation requirements of the State Program
and permit, whichever is the later.

** R614-301-800. **


