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Client: Valley Camp Coal Company
Project. No.: 007.11.100

Channel Section: Lower D-37

Da t.e : O~::i'-l'lay"'B i1
"rime: 08: ::=;:::5 ~"1M

Compu t.E~d : DEH

GENERAL CRITERIA: Design Flow:
Bott.om Wiclt.i···I:
Side S lope:l. :
Si.\:;Ie S I ope2 :
Friction Factor:
Min. Bottom Slope:
Max. Bottom Slope:
Freeboal~d:

2.60
0.0

1::"j. (I

::~ ., ()

() • <):3()

0.02
<).10
0.50

UNITS
cfs

fi::?et.
l/ml
1/m2

ft/+t:
ft/ft
feet

CALCUL.ATION:
-: Channe I DE!pt.h)

Dept.h (Min. Flow):
('1n/1.4';:'(8) 1/2::-.::

(:) (i::::) 2/:2:'::::

0.37
0.S71
o . ~:!.? 1

feet

Required Depth:
?"~rea :
Perimeter" :
Hydraulic Radius:
Velocity:
Riprap Ck (V<5?):

0.B7 feet
1 • 16 ft.:;;::
6.37 feet.
0.18 feet
L~" 25 ft./sec
Not Needed

CALCULATION:
(Ve 1oc i t.y CI-.ec k )

Depth (Max. Flow):
Qnil.49(S)1/2::::

A ( f·~ ) ::'.:: / ::::;::-.::

0.27
(1.166
0.166

feet

Requirf?d D(~?pt.h:

Area:
Per imetel":
Hydraulic Radius:
Velocity:
Riprap Ck (V<5?):

0.1'7 feet
o . 6~~:; ·f t2
4.71 feet
0.1 :2!; feet
,4. 10 ft./~,;ec

,:Not i\~eeclf?d
<

"~

".~_~._.~_. "_."._ __.._. " __."'_." .". "__..__ _._ __ __..__ _ _.i •..•__ _ _ .._ .._ , __ _._-_ - _ _-.- ~

-tE'i;.,:!'l.

l/ml

-ft/ft
ft/oft
+E'f~ t.

15.0
:2 .. 0

0.0:2
0.10

Bot tC)ffJ \".jicl th ~

Side ~; 1Dj:::'F 1. ~

Side S 1 Opf.? :,:~:

Min. Bottom Slope:
Max. Bottom Slope:
Channe 1 DE?Dtl"1 =



Trapezoidal Channel Flow Calculations using Mannings Eouatlon

Client: Valley Camp Coal Company
Project No.: 007.11.100

Channel Section: Lower D-37

Date:
Ti.me:

Computed:

O~j-j'la'(--89
08: 47 ('~fo·i

DEH

GENERAL CRITERIA:

CALCULATION:
(Channel Depth)

Design Flow:
Bot.t.omWidth:
Side Slopel:
Side Slope2:
F~lction Fact.or:
Min. Bottom Slope:
Max. Bottom Slope:
Freeboard:

Depth (Min. Flow):
Qn Il "49 (S) 1/~?=

PI (R) 2;::::;::-.::

2.60
1 .. ()
~2 ., ()
2.0

0.030
o. ~~;O

(;:r :3(1
0.50

0.22
0.096
0.096

UNITS
cfs

feet
llml
11m2

ft./ft
ft/ft
feet.

feet

Requi r-ed Dept.h:
f4n;~a :
Perimeter:
Hydraulic Radius:
Velocity:
Riprap Ck (V<5?):

0.72 feet
() . :;:2 f t. ~,?

2.00 feet.
0.16 feet
B.Ob ft/sec
F\equ..ired

.8.0&'. {- t.! ~=:;E'?C

,.'F<equil'··ed

CALCULATIDN:
(Velocit.y Check)

Depth (Max. Flow);
Qn/1.49(S)1/2=

A (R) 21::::;::-.::

RE.~qLl.i red Depth:
{!jrea:
Pf.~t-:i.meter:
Hydraulic Radius:
\./f:~t 1()c .i. t·y :
Riprap Ck (V<5?):

(). 2:~
0.096
(J • (><:.i6

() • '7::

2.00
0.16

feet

tl'?et
ft2

feet
feet

.~...._.H _ _ _.H _.., _ , _._•..._ ..•............_ _ _..............•._ __ _ , _.__.__ _.- _ __._ ._._' _N__••_ _ ~ ~ • __•••••__ ..

DESIGN CRITERIA: Bc.tt.C)fi) (A):i.cl th ~

SidE~ Slop(·? 1:
t3.i.c:!e En ope :':~:

Min. Bottom Slope:
Max. Bottom Slope:
Chi:'lnnE 1. Dii.~!:it\· ..,:
:::;::i.. r::: I'"i) P ::

:t .. ()
:2:0 ()
:-".' ("',
.,;.. .. ~..:

0 .. ::~;O

h.':"!E't

:l/ml
1./ i"1i2
oft/f"\:.
+t/ft:
+f:,'et
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~'- 'I So

1111~- !

;, , , I 1111 I. I I I
i. ' \ t .

0.2

0.3

5.0

0.1
0.01

3.0

0.15

10.0
9.0

I.D

1.0

6.D

20.0

15.0

Chart 27

2.0

~ 1.1IC

I
'1t

~....
III

1.0Q

~ 0.9- .J
0.8u.

::E
0.7~

::E

~ D.6
::E

0.5

0.4

CHANNEL SLOPE. So (ft./ft.)

MAXIMUM PERMISSIBLE DEPTH OF' FLOW (d max)

FOR CHANNELS LINED WITH ROCK RIPRAP ~
, l/(p
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Trapezoidal Channel Flow Calculations using Mannings Equat10n

Client: Valley Camp Coal Co.
Project No.: 007.11.100

Channel Section: Lower D-37

Date: 12-Jul-89
Time: 03:13 PM

Computed: DEH

GENERAL CRITERIA:

CALCULATION:
(Channel Depth)

Design Flow:
Bottom Width:
Side Slopel:
Side Slope2:
Friction Factor:
Min. Bottom Slope:
Max. Bottom Slope:
Freeboard:

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

A(R)2/3=

2.60
2.0
2.0
2.0

0.040
0.300
0.300

0.50

0.19
0.128
0.127

UNITS
cfs

feet
l/m1
11m2

ft/ft
ft/ft
feet

feet.

Required Depth:
Area:
Per imeteY-°:
Hydraulic Radius:
Velocity:
Riprap Ck (V<5?):

0.69 feet
0.44 ft2
2.83 feet
0.16 feet
5.93 ft/sec
Required

CALCULATION:
(Velocity Check)

Depth (Ma>~. S):
Qn/1.49(S)1/2=

A(R)2/3=

0.19
0.128
0.127

feet

DESIGN CRITERIA:

Required Dept.h:
AY-°ea:
Perimeter:
Hydraulic Radius:
Velocity:
Riprap Ck (V<5?):

Bottom Width:
Side Slope 1:
Side Slope 2:
Min. Bottom Slope:
Max. Bottom Slope:
Min Channel Depth:
Ripr-ap (Min S):
Riprap (Ma>: S):

0.69 feet
0.44 ft2
2.83 feet
0.16 feet
5.93 ftlsec
Required

~

2.() feet
2.0 11m!
2.() 11m2

30.0 %
3(). () %
0.69 feet
ReqL\ired
Required
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PROJECT Valley Carno Coal - 0-38 Runoff Calculation

AREA= .3 ACRES
AVERAGE BASIN SLOPE= 27.7 PERCENT
CURVE NUMBER= 90.0
DESIGN STORM= 1.55 INCHES
STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH= 175. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

- TP= .0117 HOURS
C3=316.5573

QPCFS= 19.43 CFS
ITERATIONS= 8

QPIN=64.2234 INCHES
8C8 6-hour

=============================================================~

TIME
HOURS

ACCUMULATED
RAINFALL

INCHES
RUNOFF
INCHES

RAINFALL
EXCESS
INCHES

UNIT
HYDROGRAPH

CFS

OUTFLOW
HYDROGRAPH

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

1.54 .2199 .0000 .0000 .0 .00
1.55 .2234 .0000 .0000 19.4 .00
1.56 .2269 .0000 .0000 5.6 .00
1.57 .2305 .0000 .0000 .6 .00
1.58 .2340 .0001 .0000 .0 .00

2.42 .8428 .2224 .0081 .0 .21
2.44 .8566 .2306 .0081 .0 .21
2.45 .8704 .2388 .0082 .0 .21
2.46 .8841 .2471 .0083 .0 .21
2.47 .8979 .2555 .0084 .0 .21
2.48 .9116 .2640 .0085 .0 .22
2.50 .9254 .2725 .0086 .0 .22
2.51 .9325 .2770 .0044 .0 .14
2.52 .9362 .2793 .0023 .0 .08
2.53 .9399 .2817 .0023 .0 .06
2.54 .9436 .2840 .0023 .0 .06
2.56 .9474 .2864 .0024 .0 .06
2.57 .9511 .2887 .0024 .0 .06

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

HYDROGRAPH PEAK=
TIME TO PEAK=
RUNOFF VOLUME=

.22 cfs
2.50 Hours

.02 Acre-Feet
.~

/'
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DATE

D-39~ P-~B (tbnvcn/cnc.e ()lJfhw)

7061~ -.: Z~-Jf O. tJC>7OZ -- I.g C2c~J

CAl =- 70 (2S7. 0:'<1//Ir~11 )

/~t;jJilu-AdJJ e /.~5 /hctCI' (It) yr, tR f,,.)

Ardrauk tLfly/11~ 4'30 ~/
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6.' 6003
0,/:5 6.007
6.Z 6.01& A., o,o~
0,/7 0,010 -=f? oj:: /,01 <: 5 a..

"..~.



PROJECT: Valley Camp Coal - D-39A, D-39B Runoff Calculations

AREA= 1.8 ACRES
AVERAGE BASIN SLOPE= 35.5 PERCENT
CURVE NUMBER= 70.0
DESIGN STORM= 1.55 INCHES
STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH= 450. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

TR:::: • 04 :l. 7 r··IDLIPf:;
C~:;::-" BB. 5466

QptFS= 32.61 CFS
ITERf~TIONS= 8

QPI~~17.9644 INCHES
8CS 6-hour-

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

TI!'lE
HOU~~~~:;

{iCCUI"IULr~TED
R(~INr-7ALL

I NC:lIES

Rf~INFAL.L

F<UNOFF EXCESS
INCHES INCHES

UNIT
HYDROBRAPH

CFS

OUTFLOW
HYDROGRAPH

CFS
:===:::::=;==:==:====~:==:=============:==================================

,,(;5

• (>3
.0::::;

.02

.04

.06

.Ol:.

.06

.06

.06

.06

.06

.06

.06

.00

.00

.00

.01

.03

.0

.0

.0

.0

.0

.0

.0

.0

.0
n ()

.0

..~
" ._'
.0

1.2
3.8

.0
16.0
32.6
2::::;.0
10.5

·0000 ·0000

·0000 ·0000

·0002 ·0002

·OOO~7 · (}()(j~5

·00'13 ·0006

·001.5 " 0002

·0018 " 0002

·0020 ·000::::;

·0023 ·()':)(}3

·0219 ·0007

·0226 ·0007

·(}233 ·OOO·?

·0240 ·0007

·(}:-~LJ·7 ·0007

·(}25~; ·0007

·026::;;: ·0007

·0269 ·0007

·0274 .. OOO~S
"

02/,::; ·CiCiO!:,

·(}~2f3~"5 :: 000;::.:;

" 0290 ·(>()(;5

.0296

II 957t.\

II C?31 "7
.9382
.9447
,,9512

.8406

.8646

.8885

1.21::::8
1. .2175
1 .. ::::'';;'10
1.2246
1.. 27:'81

1.1747
1.1799
1. 18;51
1.1902
1.1954
1.2006
1. :,?05B
1..2103

3"55

:;,,36

3.49

2,. 5~'
2.59

2 ...·104
2,,46
2.4B
:2. ~5l

:?:o 52;
;~ n ~:55

~. " (}

" :, ()
:.~.

==~======================================~======================

HYDhDf3P(\FH FE:(;1<:"::
'I I !"IE Tn F'EAI<::::
F~~\.JNUFF· \JULLH"i!::::::

r: 1•• .1 t:~ c:: 't· ~~:'

:::~,. .(.1 1-1 J..·t CH..t r- ~:~

" () 1. {~c:: l'" fE-,·-,F' E'E/t.



IUIOSER
aLLEn

& LUCEIAC
-~~Pllo.ll!CT

FIATUIlE~;
PIl0JECT NO. M,.. II. /(J()

8IIaT-L.-...OP-k
COMPUTID~~
CHICKID~~ ___

DATI

~ [UnVCI1IC/lU DIlLet)
70/01 t:2ua:; 99"D.O()7CfZ = 0.7 a<:

CAI::- 90 (djlu/b~d)

lk~/jJ,.6hdYl=/.~//1~hzd' (/tJyr" 6 /,,, )

ltt;4raullc k/7~:: ~7J/

sk~;; 1¥~)(2S-){/O~) _ d7
4~52R() (o. 7) - 3f&>.9 /6

,etl!l-/)jf?'akula~dJ7! 4>n>r =- 0.5/ c£
« --

5hf e::- 5/'40 -:; 6,03&

Q"L ~ 0,051
/,-f1,51z..

i:>:~ M=~ 1=0,43

Y tflZ f3 .

C>,Z {).O/~

(),3 6,047 A-~ 6,2.0.5
0,32 c>,Q5(p ~ v= 2,6 ~ 5 CA-

/'



PROJECT Valley Camp Coal - D-42 Runoff Calculations

AREA= a7 ACRES
AVERAGE BASIN SLOPE= 36.9 PERCENT
CURVE NUMBER= 90.0
DESIGN 2 T ORM= 1.55 INCHES
STORM DURATION~ 6.0 HOURS
HYDRAULIC LENGTH= 275. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

TP= .0145 HOURS
C3=254.5012

QPCFS= 36.45 CFS
ITERATIONS= 8

QPIN=51.6334 INCHES
ses 6--hour

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

ACCUMULATED
TIME RAINFALL
HOURS INCHES

RAINFALL
RU~~FF EXCESS
INCHES INCHES

UNIT
HYDROGRAPH

CFS

OUTFLOW
HYDROGRAPH

CFS

1·54 ·2201 ·0000 ·0000 ·0 ·00
1·55 ·2244 ·0000 r- 0000 36. 4 ·00
1·57 ·2287 ·0000 ·0000 1 1 .8 ·00
1·58 » 2330 ·0001 ·0000 1·3 ·00
1·60 ·2372 ·0002 ·0000 ·0 ·00

~ 41 8233 21 10 0096 0 47L. · » · · ·2a 4~ ·8400 ·2207 ·0097 ·0 ·48
~ 44 8566 2306 0098 0 49L. · · · · ·~ 45 8732 2405 0100 0 49L. · · · » ·
~ 46 8899 2506 0101 0 .50L. · · · ·2n 48 ·9065 ·2608 ·0102 ·0 ·50
~ 49 9231 271 1 0103 0 51L. · · · · ~ ·
2. 51 » 9326 » 2771 ·0060 ·0 » 35
~ 52 9371 2799 0028 0 19~-. · · · » ·~ 54 9416 2827 0028 0 15L. · · · · ·2. 55 ·9461 .2856 ~ 0028 ·0 ·14
2ft 57 9506 2884 0029 0 1 4» · · » u ~

2. 58 ·9551 ·2913 ·0029 » 0 · 14
=:===:=~:====~;=:::=:=:==:==========;=============:======================

HYDRDGRAPH PEAK=
TIME TO PEAK=
RUNOFF VOLUME=

2a49 Hours
.04 Acre-Feet

!
/'

, ':
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nATUIlE _ ='A
PIl0".CT NO. CO2 II, 100

SHIHT_1_OF.J-
COIIPUTED £ell
CHECKED ----,-...,--,.,:_

DATE 4 AJIrI1fl

f) -+fA 0es16.v

fA> c!eferHl'rJ:51hm :sh()U)/'J (;T)1 D-14.8 sh~

AeoJ, ~.; 4.3f A~ ,£4-*6, aa35 ; I,5~ : 77J 7"7h.
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b~O
lI?.:trlt ='{ /'
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PRO.JECT Valley Camp Coal - Ditch D-44A Runoff Calculation

{%RE{~:::'- 1 . ~5 ACF<ES _
AVERAGE BASIN SLOPE= 30.2 PERCENT
CURVE NUMBER= 80.0
DESIGN STORM= 1.55 INCHES
STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH= 510. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

QPCFS= 30.66 CFS
ITERATIONS= 8

QPIN=20.0051 INCHES
SCS 6-houY"

==============================================================
TINE
HOURS

ACCUMUl....I~TED

RAINFALL RUNOFF
INCHES I NCMES

RAINFt:iLL
EXCESS
INCHES

UNIT
HYDROGRAPH

CFS

OUTFLOW
HYDROGRAPH

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

'::0 · :t ::~': · ·,q·(i~:~ l .0000 • ()OOO .0 .00.... 14 '.5136 .0000 .0000 15.0 .00...: ·
~: .. 16 .,5351 .0005 .0004 30.7 .00,., 17 .5566 .0013 .0008 21 .6 .03.....
,..,

:1.9 .. :)781 .0024 .001 1 9.9 .05...:: ·
~2 21 5996 .0038 0014- ..,. r: 01.3· · . .._' .. ~J ·....,

~2:~~ .621 1 .0056 .0018 :I. :I- 10L. · . ·~. r"it:.~ .64:26 .0077 .0021 -:r 1 -,
..::. .. .t.:',._' a''':· · .~:1

:: ~ 27 .6641 .0101 .. 0024 .0 ·16

211 40 ·B146 • (>352 .0044- .0 ·:::;:::;
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Trapezoidal Channel Flow Calculations using Mannings Equatiori

Client: Valley Camp Coal Company
Project No.: 007.11.100

Channel Section: D-44A

Date: 04-May-89
Time: 04:08 PM

Comput.ed: DEH

GENERAL CRITERIA: Design Flow:
Bot.t.om Wi.dt.h:
Side Slopel:
Si~j€~ Slope2:
Ft-ict.ion Factot-:
Min. Bottom Slope:
Max. Bottom Slope:
Freeboar-"d:

O. 4:~!.

0.0
2. ()
2. ()

<).0:30
0. :I.e
0. 1 (>

0.50

UNITS
cfs

feet
liml
11m2

ft/ft
ft/ft
feet

CALCUI..J-iT ION:
(Chi':\nne]. Deptt··:)

Depth (Min. Flow):
Dn i 1 ,,4So' (S) 1/2:::::

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

0.25
0.027
(). <):2'7

feet

F(equi r'E:~d Depth:

F'E"!Y" imet.er:
Hydraulic Radius:
\/e loc.i t·y :
Riprap Ck (V<5?):

0.75 feet
(1.12 ft2
1.10 feet
(1.11 feet
3.58 ft/sec
Not Needed

C{~L.CULATI ON:
(Velocity Check)

Dept.h (Max. Flow):
Cinn.• 49(5) 1/2::.::

A{F02i3:::

() . 2::,
0.027
(). <)27

feet

1.10 feet
0.11 feet.
.~:;.::5B oft/sec:

,: 1"'.10 t l\h="E"!ci ed
<

Required Df."~pth:

Per imeteY-:
Hydraulic Radius:
VelDcit·y:
Riprap Ck (V<5?):

:..~.

0.75
{). 12

feet
ft2

f('2(=~t

l/ml
1 .I m::~
ft/ft
-Ft/oft
f (-3E:= t~

0.10
(j .( 1. ()

PottOfi"! ['<Jidt.h:
'3idE? :;:) 1OPf!:~ 1:
::;';.idf:\ ~::;:I Opt? 2:
Min. Bottom Slope:
Max. Bottom Slope:
L: i"'! .;';;'i, n n (:E' 1 1:) (.:::: r:) t. r', i.
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.0000
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.0004

,,()'~·l4

.. 019:1.

"0240
.. 0266

.0000

.0003

.0-006

.004t:l

.006:!.

.0076

.0091

,,0:::) 19

.0027

.0147

.0168

QPCFS:::

F::P,INF{~'LL

RUNDFF EXCESB
:r. Nd~FS INCHES

-.. ";.:. ::.}"y'

.,1::,44(:.,
a eJf::)C;()

I"~ .:.::" ,"M, ...
... ··,7,.:'.,::.C)

.. 76'76
• 7 B::::;0
• 798:j
.. Bl:::::'7

.6907
• '706 j.

.5K:'l

.5985

.6139

'-';"":;--.

'.
Valley Camp Coal - D-448 Runoff Calculation

{·)CCL!iV!U; .. ~:; TED

Ht!INFALL
I NCi..·jES

. ::

>: ,,4~::1

:2. :2 Cj

:2 t, t.:~()

2.":1-1
:2 ,,~!-::':.

2.44

2.21

....... -I" I

.~ I: ·.)b

.,.. ,....., .....

2.22

... ..•. • ,., i . . L .. ' ~ - ~... I"";, ,;~:-,

:~EE('~::;:

AVERAGE 8ASIN SLOPE= 28.7 PERCENT
CURVE NUMBER= 77.8
DESIGN STORM= 1.55 INCHES
'::;:'·;·-j=~F::.:;-·! [):.J~::;~{\"r· I (::i;····.i:·;;· <:::;" (j ;'M;(:}~jt;~::~:':3
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Tr",'\pezoidaJ. Channel Flow Calculations using Mannings Equatiorl

,
"._.._ _--_ __ - _.- _..__.__ __-_._._ _-----_ _.._ _._ _-_.._.__ _-_..--...... --------..__..__ .

..~.

---------._---------------,----

J
J
J
J
]

J
J
J
J
J
J
J
J
J
J
J
J
J
J

feet

ftlft
ft/ft
feet

UNITS
cfs

feet
I/m1
11m2

feet

Date: 04-May-89
Time: 03 : :38 PI"I

CompLlted: DEH

0.0 feet
::;·~"O 1/mi
~~"() 1/fn:;::

0.17 ft/ft
0.21 ft/ft
0.72 feet
Not Nf.?edf.'1d

0.71 feet
0.09 ft2
0.94 feet
0.09 feet
4.54 ft/sec
,Not Needed

0.72 feet
0.09 ft2
0.97 feet
0.10 feet
4.25 ft/sec
Not Needed

0.22
0.020
0.020

0.40
0.0
2.0
2.0

0.030
0.17
0.21
0.50

0.21
0.018
0.018

Bottom lJHdt.h:
~=:l:i.di? Slope :I. ~

Side Slope 2:
Min. Bottom Slope:
Max. Bottom Slope:
Ch,,,Hinel Dl:-?pth:
P:i.pt"'c'~\P:

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

A(R)2/3=

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

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

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

A(R)2/3=

Desi.gn Flow:
Bott.om Width:
Side Slope1:
Side Slope2:
Friction Factor:
MiA. Bottom Slope:
Max. Bottom Slope:
Freeboard:

Client: Valley Camp Coal Company
Project No.: 007.11.100

Channel Section: D-44B

DESIGN CRITERIA:

GENERAL CRITERIA:

CALCUL.ATION:
(Velocity Check)

CALCULATION:
(Channel Depth)



Undisturbed Area
Ditches
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HIIRSER
IIlLER

& lUCEIRC

_HUT ~:7
COMPUTED ~
CHECKED

DATE / h

u.ljlJ - I

f;ltJIJ- J

/.Jf
I). :J

'7./
o. ()

o
7.).

75- (),6)'

70 0,1( J _
(JJT Q. :..- (/, 6 J..

7S- (),62

70 0,#1
WT{f -:: (). J.i5

75- (),6 :l
70 0. #J

WtQ:: lJ.fl.

75- 0,.6:1
70 O·~1

wlq = O,t{ 3

7S- O,6J
7cJ _ {J.N r

IJ.JTQ ~ (J,ll. 3 "

7S-

70

10

/Olr.d#-t, /-:~£l/ -=- 2.~~XC~5

/()-tr 6 -AI" k-yJ -= /,. .s-S-//tc-k s.



HanSER
allEn

&lUCEIRC
C--

SHEET .?~
COMPUTE~~
CHECKED~~~__

DATE

Estimated Peak Discharge for Undisturbed Area Bypass Channels from
10-year, 24-hour and lO-year, 6-hour Precipitation Events.

CHANNEL
PEAK FLOW

10-YEAR, 24-HOUR
(cfs)

.'

PEAK FLOW
lO-YEAR, 6-HOUR

(cfs)

0
UJ)"-1 4.5 .84

urP-2 6.4 .57

uJ.3 5.1 .85

uJ-4 2.3 .19

urfl.5 3.0 .25

t'



PROJECT VALLEY CAMP 10-YR~ 24-HR PEAK FLOW
000-(

CHANNEL .1Jt)-i-

4/17

AREA= 6.7 ACRES
AVERAGE BASIN SLOPE= 27.0 PERCENT
CURVE NUMBER= 75.0
DESIGN STORM= 2.45 INCHES
STORM DURATION= 24.0 HOURS
HYDRAULIC LENGTH= 700. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

TP= .0593 HOURS
C3= 62.3202

QPCFS= 85.42 CFS
ITERATIONS= 8

QPIN=12.6436 INCHES
SCS 24-hour

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

TIME
HOURS

ACCUMULATED
RAINFALL RUNOFF

INCHES INCHES

RAINFALL
EXCESS
INCHES

UNIT
HYDROGRAPH

CFS

OUTFLOW
HYDROGRAPH

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

11.38 .6649 .0000 .0000 .0 .00
11.40 .6704 .0000 .0000 26.7 .00
11.42 .6758 .0000 .0000 78.6 .00
11.45 .6813 .0000 .0000 79.8 .00
11.47 .6868 .0001 .0000 52.5 .00
11.50 .6923 .0002 .0000 27.2 .01
11. 52 .7290 .0011 .0009 12.1 .04
11.54 .7733 .0033 .0022 4.9 .14
11.57 .8177 .0065 .0032 1.8 .34
11.59 .8620 .0108 .0043 .6 .59
11.61 .9063 .0161 .0053 .2 .87
11.64 .9506 .0223 .0062 .0 1.16

11.85 1.3494 .1161 .0134 .0 3.38
11.88 1.3938 .1302 .0141 .0 3.59
11.90 1.4381 .1450 .0148 .0 3.79
11.92 1.4824 .1604 .0154 .0 3.98
11.95 1.5267 .1764 .0160 .0 4.17
11.97 1.5710 .1930 .0166 .0 4.35
12.00 1.6153 .2102 .0172 .0 4.52
12.02 1.6310 .2164 .0062 .0 4.38
12.04 1.6394 .2198 .0034 .0 3.55
12.07 1.6478 .2231 .0034 ".~ 0 2.51
12.09 1.6562 .2265 .0034 .0 '1.74
12.11 1.6646 .2299 .0034 .0 1.30
12.14 1.6730 .2334 .0034 .0 1.10

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

HYDROGRAPH PEAK:::: 4.52 cfs
TIME TO PEA~:::= 12.00 Hours
RUNOFF VOLUME:::: .35 Acr-e-Feet



PROJECT
\>r:>t> -,

VALLEY CAMP 10-YR, 6-HR PEAK FLOW CHANNEL~

AREA= 6.7 ACRES
AVERAGE BASIN SLOPE= 27.0 PERCENT
CURVE NUMBER= 75.0
DESIGN STORM= 1.55 INCHES
STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH= 700. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

TP= .0593 HOURS
C3= 62.3202

QPCFS= 85.42 CFS
ITERATIONS= 8

QPIN=12.6436 INCHES
SCS 6-hour

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

TIME
HOURS

ACCUMULATED
RAINFALL RUNOFF

INCHES INCHES

RAINFALL
EXCESS
INCHES

UNIT
HYDROGRAPH

CFS

OUTFLOW
HYDROGRAPH

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

2.26 .6559 .0000 .0000 .0 .00
2.28 .6832 .0000 .0000 26.7 .00
2.31 .7105 .0006 .0005 78.6 .02
2.33 .7378 .0015 .0009 79.8 .07
2.36 .7651 .0028 .0013 52.5 .15
2.38 .7924 .0046 .0017 27.2 .25
2.40 .8197 .0067 .0021 12.1 .36
2.43 .8470 .0093 .0025 4.9 .48
2.45 .8743 .0122 .0029 1.8 .59
2.48 .9016 .0155 .0033 .6 .70
2.50 .9289 .0191 .0037 .2 .81
2.52 .9371 .0203 .0012 .0 .84
2.55 .9444 .0214 .0011 .0 .71
2.57 .9518 .0225 .0011 .0 .54
2.59 .9592 .0236 .0011 .0 .42
2.62 .9666 .0248 .0012 .0 .36
2.64 .9740 .0259 .0012 .0 .34
2.67 .9813 .0271 .0012 .0 .33

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

HYDROGRAPH PEAI<=
TIME TO PEAK=
RUNOFF VOLUME=

.84 cfs
2.52 Hours

.10 Acre-Feet
..~

/'



PROJECT
"t>D-2

VALLEY CAMP 10-YR, 24-HR PEAK FLOW CHANNEL~

AREA::: 14.7 ACRES
AVERAGE BASIN SLOPE= 37.0 PERCENT
CURVE NUMBER::: 71.0
DESIGN STORM= 2.45 INCHES
STORM DURATION= 24.0 HOURS
HYDRAULIC LENGTH= 1900. FEET
MINIMUM INFILTRATION RATE::: .00 IN/HR

TP= .1260 HOURS
C3= 29.3443

QPCFS= 88.25 CFS
ITERATIONS= 8

QPIN= 5.9534 INCHES
SCS 24-hour

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

ACCUMULATED
RAINFALL

INCHES

RAINFALL
RUNOFF EXCESS
INCHES INCHES

UNIT
HYDROGRAPH

CFS

OUTFLOW
HYDROGRAPH

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

11.56 .8133 .0000 .0000 .0 .00
11.59 .8602 .0005 .0005 4.4 .00
11.61 .9071 .0019 .0015 27.4 .02
11.64 .9540 .0045 .0025 58.6 .08
11.67 1.0010 .0079 • 00~55 81.0 .21
11.69 1.0479 .0124 .0044 88.2 4':'. ~

11.72 1.0948 .0177 .0053 82.7 .72
11.74 1.1417 .0239 .0062 69.8 1.09
11.77 1.1886 .0310 .0071 54.6 1.52
11.79 1.2355 .0389 .0079 40.3 1.98
11.82 1.2824 .0476 .0087 28.4 2.46
11.84 1.3293 .0571 .0095 19.3 2.96
11.87 1.3763 .0674 .0103 12.7 3.46
11.89 1.4232 .0784 .0110 8.1 3.95
11.92 1.4701 .0901 .0117 5.1 4.43
11.94 1.5170 .1024 .0124 3.2 4.91
11.97 1.5639 .1155 .0131 1.9 5.37
11.99 1.6108 .1292 .0137 1.1 5.82
12.02 1.6307 .1352 .0060 .7 6.22
12.04 1.6396 .1379 .0027 .4 6.40
12.07 1.6485 .1407 .0027 ~. 6.21...::..

12.09 1.657:3 .14:34 .0028 .1 5.69
12.12 1.6662 .1462 .0028 ,~ 0 4.98

t'

12.14 1.6751 .1490 .0028 ..~ .0 i4.22
12.17 1.6840 .1518 .0028 .0 3.54
12.19 1.6929 .1547 .0029 .0 2.98

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

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

6.40 cfs
12.04 Hours

.57 Acre-Feet



PROJECT
01)1)-2.

VALLEY CAMP 10-YR, 6-HR PEAK FLOW CHANNEL~

AREA= 14.7 ACRES
AVERAGE BASIN SLOPE= 37.0 PERCENT
CURVE NUMBER= 71.0
DESIGN STORM= 1.55 INCHES
STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH= 1900. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

TP= .1260 HOURS
C3= 29.3443

QPCFS= 88.25 CFS
ITERATIONS= 8

QPIN= 5.9534 INCHES
SCS 6-hour

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

ACCUMULATED
RAINFALL RUNOFF

INCHES INCHES

RAINFALL
EXCESS
INCHES

UNIT
HYDROGRAPH

CFS

OUTFLOW
HYDROGRAPH

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

2.39 .8078 .0000 .0000 .0 .00
2.42 .8367 .0000 .0000 4.4 .00
2.44 .8656 .0006 .0005 27.4 .00
2.47 .8945 .0014 .0009 58.6 .02
2.49 .9234 .0027 .0013 81.0 .07
2.52 .9360 .0034 .0007 88.2 .14
2.54 .9438 .0038 .0005 82.7 .22
2.57 .9517 .0043 .0005 69.8 .28
2.60 .9595 .0048 .0005 54.6 .32
2.62 .9673 .0053 .0005 40.3 .33
2.65 .9751 .0059 .0006 28.4 .34
2.67 .9829 .0065 .0006 19.3 .34
2.70 .9907 .0071 .0006 12.7 77.--....:.'
2.72 .9985 .0077 .0006 8.1 -:r-:r.0..;1._'

2.75 1.0063 .0084 .0007 5.1 .33
2.77 1.0141 .0091 .0007 3.2 .34
2.80 1.0220 .0098 .0007 1.9 .35
2.82 1.0298 .0105 .0007 1.1 .36
2.85 1.0376 .0113 .0008 .7 .37
2.87 1.0454 .0121 .0008 .4 .39
2.90 1.0532 .0129 .0008 ,.., .40• .<:.

2.92 1.0610 .0138 .0008 . 1 .42
2.95 1.0688 .0146 .0009 :.0 .43

/'

.~

3.38 1.178::::; .0294 .0010 .0 .52
3.40 1.1845 .0304 .0010 .0 .53
3.43 1.1908 .0314 .0010 .0 .54
3.45 1.1970 .0324 .0010 .0 .55
3.48 1.203::::; .03:34 .0010 .0 .56
3.5() 1.2094 .0344 .0010 .0 .57
~3. 5:3 1.2136 .0351 .0007 .0 .57
3.55 1.2179 .0359 .0007 .0 .57
3. ~.i8 1.2222 .0366 .0007 • (i 1& ~II~:'

~5. 60 1.2265 .0373 .0007 .0 • ~54·

~.::; • 6~3 1. 2:~;08 .0:::;;81 .0008 .0 :=,r:.;

========================================::=====================



PROJECT VALLEY CAMP 10-YR, 6-HR PEAK FLOW
(Continued)

\l{)D-2
CHANNEL~

1>/n

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

TIME
HOURS

ACCUMULATED
RAINFALL

INCHES
RUNOFF
INCHES

RAINFALL
EXCESS
INCHES

UNIT
HYDROGRAPH

CFS

OUTFLOW
HYDROGRAPH

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

3.65
3.68

1. 2351
1.2394

.0388

.0396
.0008
.0008

.0

.0
.50
.48

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

HYDROGRAPH PEAK=
T I ME TO PEA.:::::
RUNOFF VOLUME=

.57 cfs
3.53 Hours

.14 Acre-Feet

"



PROJECT VALLEY CAMP 10-YR, 24-HR PEAK FLOW
000-:3

CHANNEL~

AREA= 8.1 ACRES
AVERAGE BASIN SLOPE= 32.0 PERCENT
CURVE NUMBER= 75.0
DESIGN STORM= 2.45 INCHES
STORM DURATION= 24.0 HOURS
HYDRAULIC LENGTH= 1500. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

TP= .1002 HOURS
C3= 36.8746

QPCFS= 61.10 CFS
ITERATIONS= 8

QPIN= 7.4811 INCHES
SCS 24-hour

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

TIME
HOURS

ACCUMULATED
RAINFALL

INCHES
RUNOFF
INCHES

RAINFALL
EXCESS
INCHES

UNIT
HYDROGRAPH

CFS

OUTFLOW
HYDROGRAPH

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

11.37 .6630 .0000 .0000 .0 .00
11.39 .6676 .0000 .0000 3.1 .00
11.41 .6722 .0000 .0000 19.0 .00
11.43 .6768 .0000 .0000 40.6 .00
11.45 .6815 .0000 .0000 56.1 .00
11.47 .6861 .0001 .0000 61.1 .00
11.49 .6907 .0002 .0000 57.2 .00
11. 51 .7093 .0005 .0004 48.3 .00
11.53 .7466 .0019 .0013 37.8 .02
11. 55 .7839 .0040 .0021 27.9 .06
11.57 .8213 .0069 .0029 19.7 .13
11.59 .8586 .0105 .0036 13.3 .26
11.61 .8959 .0148 .0043 8.8 .42
11.63 .9333 .0197 .0050 5.6 .63
11.65 .9706 .0254 .0057 3.5 .87
11.67 1.0079 .0317 .0063 2.2 1.12
11.69 1.0453 .0386 .0069 1.3 1.38
11. 71 1.0826 .0461 .0075 .8 1.65
11.73 1.1199 .0543 .0081 .5 1.92
11. 75 1.1573 .0629 .0087 .3 2.19
11.77 1.1946 .0722 .0092 .2 2.45
11.79 1.2319 .0820 .0098 .0 2.70
11.37 .6630 .0000 .0000 ~O .00

f'

11.39 .6676 .0000 .0000 3.1 , .00..~

11.41 .6722 .0000 .0000 19.0 .00
11.43 .6768 .0000 .0000 40.6 .00
11.45 .6815 .0000 .0000 56.1 .00
11.47 .6861 .0001 .0000 61.1 .00
11.49 .6907 .0002 .0000 57.2 .00
11. 51 .7093 .0005 .0004 48.3 .00
11.53 .7466 .0019 . 001~5 37.8 • ()2

11.55 .7839 .0040 .0021 27.9 .06
11.57 .B2L:; .006S' .0029 FI.7 .1::::;
11.59 .8586 .0105 .0036 13.3 .26
11.61 • t3 C?5 fj .014·8 .0043 8.8 • 4~2

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



PROJECT
voo -3

VALLEY CAMP 10-YR, 24-HR PEAK FLOW CHANNEL~

(Continued)

=========================================================:====

TIME
HOURS

ACCUMULATED
RAINFALL

INCHES
RUNOFF
INCHES

RAINFALL
EXCESS
INCHES

UNIT
HYDROGRAPH

CFS

OUTFLOl<J
HYDROGRAPH

CFS
=====================================:=========================

11.63 .9333 .0197 .0050 5.6 .63
11.65 .9706 .0254 .0057 3.5 .87
11.67 1.0079 .0317 .0063 2.2 1.12
11.69 1.0453 .0386 .0069 1.3 1.38
11. 71 1.0826 .0461 .0075 .8 1.65
11.73 1.1199 .0543 .0081 .5 1.92
11. 75 1.1573 .0629 .0087 .3 2.19
11.77 1.1946 .0722 .0092 .2 2.45
11.79 1.2319 .0820 .0098 .0 2.70
11.81 1.2693 .0923 .0103 .0 2.95
11.83 1.3066 .1031 .0108 .0 3.19
11.85 1.3439 .1144 .0113 .0 3.43
11.87 1.3813 .1262 .0118 .0 3.66
11.89 1.4186 .1384 .0122 .0 3.88
11.91 1.4559 .1511 .0127 .0 4.09
11.93 1.4933 .1642 .0131 .0 4.30
11.95 1.5306 .1778 .0136 .0 4.51
11.97 1.5679 .1918 .0140 .0 4.71
11.99 1.6053 .2062 .0144 .0 4.90
12.01 1.6278 .2151 .0089 .0 5.07
12.03 1.6349 .2179 .0028 .0 5.12
12.05 1.6420 .2208 .0028 .0 4.93
12.07 1.6490 .2236 .0028 .0 4.51
12.09 1.6561 .2265 .0029 .0 3.93
12.11 1.6632 .2293 .0029 .0 3.:32
12.13 1. 6702 .2322 .0029 .0 2.76
12.15 1.6773 .2351 .0029 .0 2.30

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

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

5.12 cfs
12.03 Hout-S

.42 Acre-Feet
"



PROJECT
uDD-a

VALLEY CAMP 10-YR, 6-HR PEAK FLOW CHANNEL~B ~

AREA= 8.1 ACRES
AVERAGE BASIN SLOPE= 32.0 PERCENT
CURVE NUMBER= 75.0
DESIGN STORM= 1.55 INCHES
STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH= 1500. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

TP= .1002 HOURS
C3= 36.8746

QPCFS= 61.10 CFS
ITERATIONS:::: 8

QPIN= 7.4811 INCHES
8CS 6-hour

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

TIME
HOURS

ACCUMULATED
RAINFALL RUNOFF

INCHES INCHES

RAINFALL
EXCESS
INCHES

UNIT
HYDROGRAPH

CFS

OUTFLOW
HYDROGRAPH

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

2.27 .6612 .0000 .0000 .0 .00
2.29 .6842 .0000 .0000 3.1 .00
2.31 .7072 .0005 .0004 19.0 .00
2.33 .7301 .0012 .0007 40.6 .01
2.35 .7531 .0022 .0010 56.1 .04
2.37 .7761 .0035 .0013 61.1 .08
2.39 .7991 .0051 .0016 57.2 .14
2.41 .8221 .0069 .0019 48.3 .21
2.43 .8451 .0091 .0021 37.8 .30
2.45 .8681 .0115 .0024 27.9 .40
2.47 .8911 .0142 .0027 19.7 .50
2.49 .9141 .0171 .0029 13.3 .61
2.51 .9319 .0196 .0025 8.8 .72
2.53 .9381 .0204 .0009 5.6 .81
2.55 .9444 .0214 .0009 3.5 .85
2.57 .9506 .0223 .0009 2.2 .84
2.59 .9568 • ()232 .0009 1.3 .78
2.61 .9630 .0242 .0010 .8 .71
2.63 .9692 .0252 .0010 .5 .63
2.65 .9754 .0262 .0010 .3 .57
2.67 .9816 • ()272 .0010 .2 .51
2.69 .9879 .0282 .0010 .0 .48

===============================================~==============
I'

HYDROGRAPH PEAI(= .85 c"fs
TIME TO PEAI(= 2.55 Hours
RUNOFF VOLUME= 1~) Acr-e-r'::"eet• .4



PROJECT
()!)C-4

VALLEY CAMP 10-YR~ 24-HR PEAK FLOW CHANNEL ~

AREA::::: 5.5 ACRES
AVERAGE BASIN SLOPE::::: 31.0 PERCENT
CURVE NUMBER::::: 70.0
DESIGN STORM::::: 2.45 INCHES
STORM DURATION::::: 24.0 HOURS
HYDRAULIC LENGTH= 1250. FEET
MINIMUM INFILTRATION RATE::::: .00 IN/HR

Tp::::: .1012 HOURS
C3= 36.5410

QPCFS= 41.12 CFS
ITERATIONS= 8

QPIN= 7.4135 INCHES
SCS 24-hour

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

ACCUMULATED
RAINFALL RUNOFF

INCHES INCHES

RAINFALL
EXCESS
INCHES

UNIT
HYDROGRAPH

CFS

OUTFLOW
HYDROGRAPH

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

11.57 .8296 .0000 .0000 .0 .00
11.59 .8673 .0000 .0000 2.1 .00
11.61 .9050 .0005 .0005 12.8 .00
11.63 .9426 .0017 .0011 27.3 .00
11.65 .9803 .0034 .0018 37.7 • (l3

11.67 1.0180 .0058 .0024 41.1 .08
11.69 1.0556 .0088 .0030 38.5 .15
11. 71 1.0933 .0123 .0035 32.5 .24
11.73 1.1310 .0164 .0041 25.4 .36
11. 76 1.1687 .0211 .0047 18.8 .49
11.78 1.2063 .0263 .0052 13.2 .63
11.80 1.2440 .0320 .0057 9.0 .77
11.82 1.2817 • (l383 .0062 5.9 9". .;:..

11.84 1.3194 .0450 .0067 3.8 1.07
11.86 1.3570 .0522 .0072 2.4 1.22
11.88 1.3947 .0599 .0077 1.5 1.36
11.90 1.4324 .0681 .0082 .9 1.51
11.92 1.4701 .0767 .0086 .5 1.65
11.94 1.5077 .0857 .0091 ""! 1. 78.~'

11.96 1.5454 .0952 .0095 " 1.92..;:..

11.98 1.5831 .1052 .0099 .1 2.05
12.00 1.6208 .1155 .0103 .0 2.18
12.02 1.6308 .1183 .0028 ,~O 2.29

"12.04 1.6379 • 12()3 .0020 .0 2.31
12.06 1.6451 .1224 .0020 .0 2.2C)
12.08 1.6522 .1244 .0021 .0 1.98
12.10 1.6594 .1265 .0021 .0 1. 71
12.12 1.6665 .1286 .0021 .0 1.44
12.14 1.6736 .1307 .0021 .0 1.20
12.16 1.6808 .1328 .0021 .0 1.01

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

HYDROGRAPH PEAK=
TIME TO PE{~K:::::

RUNOFF VOLUME::::

2.::::.1 cfs
12.04 Hours

.20 Acrooe-Fee-l:



PROJECT VALLEY CAMP 10-YR 6-HR PEAK FLOW
vOD-t

CHANNEL ..1J9-4""

AREA= 5.5 ACRES
AVERAGE BASIN SLOPE= 31.0 PERCENT
CURVE NUMBER= 70.0
DESIGN STORM= 1.55 INCHES
STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH= 1250. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

TP= .1012 HOURS
C3= 36.5410

QPCFS= 41.12 CFS
ITERATIONS= 8

QPIN= 7.4135 INCHES
SCS 6-hour

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

ACCUMULATED
RAINFALL RUNOFF

INCHES INCHES

RAINFALL
EXCESS
INCHES

UNIT
HYDROGRAPH

CFS

OUTFLOW
HYDROGRAPH

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

2.43 .8473 .0000 .0000 .0 .00
2.45 .8705 .0000 .0000 2.1 .00
2.47 .8937 .0003 .0003 12.8 .00
2.49 .9169 .0008 .0005 27.3 .00
2.51 .9327 .0013 .0005 37.7 .02
2.53 .9390 .0015 .0002 41.1 .()3

2.55 .9453 .0018 .0002 38.5 .05
2.57 .9516 .0020 .0003 32.5 .06
2.59 .9578 .0023 .0003 25.4 .07
2.61 .9641 .0026 .0003 18.8 .07
2.63 .9704 .0029 .0003 13.2 .07
2.65 .9766 .0032 .0003 9.0 .08
2.67 .9829 .0036 .0003 5.9 .08
2.69 .9892 .0039 .0004 3.8 .08
2.71 .9955 .0043 .0004 2.4 .08
2.73 1.0017 .0047 .0004 1.5 .09
2.75 1.0080 .0051 .0004 .9 .09
2.77 1.014~5 .0056 .0004 .5 .09
2.79 1.0206 .0060 .0004 "< .10• "_I

2.81 1.0268 .0065 .0005 .2 .10
2.83 1.0331 .0069 .0005 .1 .11
2.85 1.0394 .0074 .0005 .0 .11

/'

3.40 1.1840 • <)232 .0007 .0 , .17.~

3.42 1.1890 .0238 .0007 .0 .18
3.44 1.1940 .0245 .0007 .0 .18
3.46 1.1990 • ()253 .0007 .0 .18
3.48 1.2040 .0260 .0007 .0 .18
3.50 1.2090 .0267 .0007 .0 .19
3.52 1.2125 .0272 .0005 .0 .19
3.54 1.2159 .0277 .0005 .0 .19
3.56 1.2194 • ()282 .0005 .0 .18
~5. 58 1.2228 .0288 .0005 .0 .18
3.60 1.2263 .029:3: .0005 .0 .17
3 .. 62 1.2297 .0298 .0005 .0 .1.6

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



PROJECT VALLEY CAMP 10-YR 6-HR PEAK FLOW
(Continued)

UDD-4
CHANNEL~

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

TIME
HOURS

ACCUMULATED
RAINFALL

INCHES
RUNOFF
INCHES

RAINFALL
EXCESS
INCHES

UNIT
HYDROGRAPH

CFS

OUTFLOW
HYDROGRAPH

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

3.64 1.2332 • ()3()3 .0005 .0 .16
==============================================================

HYDROGRAPH PEAK=
TIME TO PEAI<=
RUNOFF VOLUME=

.19 cfs
3.52 Hours

.04 Acre-Feet

/'



PROJECT
IJDD-5

VALLEY CAMP 10-YR, 24-HR PEAK FLOW CHANNEL ~g 5

/5/"

AREA= 7.2 ACRES
AVERAGE BASIN SLOPE= 28.0 PERCENT
CURVE NUMBER= 70.0
DESIGN STORM= 2.45 INCHES
STORM DURATION~ 24.0 HOURS
HYDRAULIC LENGTH= 1100. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

TP= .0961 HOURS
C3= 38.4674

QPCFS= 56.66 CFS
ITERATIONS= 8

QPIN= 7.8043 INCHES
SCS 24-hour

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

TIME
HOURS

ACCUMULATED
RAINFALL

INCHES
RUNOFF
INCHES

RAINFALL
EXCESS
INCHES

UNIT
HYDROGRAPH

CFS

OUTFLOW
HYDROGRAPH

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

11.57 .8239 .0000 .0000 .0 .00
11.59 .8596 .0000 .0000 2.8 .00
11.61 .8954 .0003 .0003 17.6 .00
11.63 .9312 .0013 .0009 37.6 .00
11.65 .9670 .0027 .0015 52.0 .03
11.67 1.0028 .0048 .0020 56.7 .08
11.69 1.0386 .0074 .0026 53.1 .17
11.70 1.0744 .0105 .0031 44.8 .28
11.72 1.1101 .0141 .0036 35.0 .42
11.74 1.1459 .0182 .0041 25.9 .57
11.76 1.1817 .0229 .0046 18.2 .75
11.78 1.2175 .0280 .0051 12.4 .93
11.80 1.2533 .0335 .0056 8.2 1.11
11.82 1.2891 .0395 .0060 5.2 1.30
11.84 1.3249 .0460 .0065 3.3 1.48
11.86 1.3607 .0529 .0069 2.0 1.67
11.88 1.3964 .0603 .0073 1.2 1.85
11.90 1.4322 .0680 .0078 .7 2.()3
11.92 1.4680 .0762 .0082 .4 2.20
11.94 1.5038 .0848 .0086 .3 2.37
11.95 1.5396 .0937 .0090 .1 2.54
11.97 1.5754 .1031 .009:::', .0 2.70
11.99 1.6112 .1128 .0097 .:.0 2.86
12.01 1.6286

/'

.1177 .0049 .~ .0 '3.00
12.03 1.6354 .1196 .0019 .0 3.05
12.05 1.6422 .1.215 .0019 .0 2.95
12.07 1.6490 .1235 .0019 .0 2.69
12.09 1.6558 .1254 .0020 .0 2.35
12.11 1.6625 .1274 .0020 .0 1.99
12.13 1.6693 .1294 .0020 .0 1.66
12.15 1.6761 .1314 .0020 .0 1.39

==============================~================================

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

:3.05 cfs
12. O~~:. Hours

.26 ACI'-e-Feet



PROJECT
l,)OD-?

VALLEY CAMP 10-YR~ 6-HR PEAK FLOW CHANNEL~

AREA= 7.2 ACRES
AVERAGE BASIN SLOPE= 28.0 PERCENT
CURVE NUMBER= 70.0
DESIGN STORM= 1.55 INCHES
STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH= 1100. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

TP= .0961 HOURS
C3= 38.4674

QPCFS= 56.66 CFS
ITERATIONS= 8

QPIN= 7.8043 INCHES
SCS 6-hour-

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

TIME
HOURS

ACCUMULATED
RAINFALL

INCHES
RUNOFF
INCHES

RAINFALL
EXCESS
INCHES

UNIT
HYDROGRAPH

CFS

OUTFLOW
HYDROGRAPH

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

2.42 .8401 .0000 .0000 .0 .00
2.44 .8622 .0000 .0000 2.8 .00
2.46 .8842 .0002 .0002 17.6 .00
2.48 .9063 .0006 .0004 37.6 .00
2.50 .9283 .0012 .0006 52.0 .02
2.52 .9355 .0014 .0002 56.7 .03
2.54 .9415 .0016 .0002 53.1 .06
2.56 .9474 .0019 .0002 44.8 .08
2.58 .9534 .0021 .0003 35.0 .09
2.59 .9593 .0024 .0003 25.9 .09
2.61 .9653 .0027 .0003 18.2 .10
2.63 .9713 .0030 .0003 12.4 .10
2.65 .9772 .0033 .0003 8.2 .10
2.67 .9832 .0036 .0003 5.2 .10
2.69 .9891 .0039 .0003 3.3 .11
2.71 .9951 .0043 .0004 2.0 .11
2.73 1.0010 .0047 .0004 1.2 .11
2.75 1.0070 .0051 .0004 .7 .12
2.77 1.0130 .0055 .0004 .4 .12
2.79 1.0189 .0059 .0004 .3 .13
2.81 1.0249 .006::::; .0004 .1 .13
2.83 1.0308 .0068 .0004 .0 .14

/'

3.40 1.1847 . ()233 .0006 .0 , .23.~

3.42 1.1894 .0239 .0007 .0 .23
3.44 1.1942 .0246 .0007 .0 ".,-::-

• Lo_'

3.46 1.1C;90 .0252 .0007 .0 .24
3.48 1.2037 .0259 .0007 .0 .24
3.5() 1.2085 .0266 .0007 .0 .24
3.52 1.2119 .0271 .0005 .0 .25
3.54 1.2152 .0276 .0005 .0 .25
3.56 1. 2185 .0281 .0005 .0 .24-
~3. 57 1. 2218 .0286 .0005 .0 '"7' -:~.

• .r:..._1

3.59 1.2250 .0291 .0005 .0 .22
3.61 1.2283 .0296 • OOO~i .0 .21

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



PROJECT : VALLEY CAMP 10-YR, 6-HR PEAK FLOW
(Continued)

lJ(>J)·'5t
CHANNEL .l.JJ)-5-

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

TIME
HOURS

ACCUMULATED
RAINFALL

INCHES
RUNOFF
INCHES

RAINFALL
EXCESS
INCHES

UNIT
HYDROGRAPH

CFS

OUTFLOW
HYDROGRAPH

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

3.63 1.2316 .0301 .0005 .0 .21
==============================================================

HYDROGRAPH PEAK=
TIME TO PEAK=
RUNOFF VOLUME=

.25 cfs
3.52 Hour-s

.06 Acr-e-Feet

"
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Trapezoidal Channel Flow Calculations using Mannings Equatlon
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PROJ'ECT Valley Camp Coal. 007.11.200

AREA= 88.0 ACRES
AVERAGE BASIN SLOPE= 33.4 PERCENT
C:l..JI:~VE: Nl_JMf3E:R~:: 71.«2
DESIGN STORM= 2.25 INCHES
STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH= 4000. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

Tp::: . :::~~:l92 1"'iOUI~S

C:J:::: 15.4535
QPCFS= 278.21 CFS
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PROJECT Valley Camp Coal - C-11-12 Runoff Calculation

AREA= .8 ACRES
AVERAGE DAS):N Sf.._()PE~~= ~Oc~ PERCEN'T

DESIGN STORM= 1.55 INCHES
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Valley Camp Goal. 007.11.200 Culvert C-14-42

AREA= 242.0 ACRES
AVERAGE BASIN SLOPE= 37.9 PERCENT
CURVE NUMBER= 72.5
DESIGN STORM= 2.25 INCHES
STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH= 5000. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

TP:::: .. 25'?O 1"IUUF(~:;

C::.-s::::: 14. ~?/;::9

QPCFS= 706 .. 62 CFS
I 'rER(~IT I oNS:::-" n

CPIN= 2.8957 INCHES
SCS 6--hou'c

==:=:::~::::=::::==""'_"M'__::::=:==:::=:==:=============================================
{-iCCUf'1UI...ATED

TIME RAINFALL
HOURS INCHES

RA I NFAL..1..
f<UNOFF' E:XCES~::;

I NCI"'I[:~::; I NeHLS

UNIT OUTFLOW
HYDROGRAPH HYDROGRAPH
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:? .. 64 1 4 1:30 .. 0965 .. 0063 ~?:~:~}' .. :3 ~) 1 .. :~'7.I. ..
::':'~ .. f,'":; 1 .. 4371 ·1029 ..0064 154 .. 3 !~);~ .. :~~!5

::'~ 75 1 .. 4604 1096 .. 0066 10 1 .. 6 50 ':.\ l:".. .. .. ..c.... ...)

:? .BO 1 .. 4037 1164 .006H 65 ,", 46 .80· • L..

:::'~ .05 1 .. 5070 ·1;::~~n .0070 41 .0 43 ·1;?
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UNITS
Design Flow 60.70 cfs
Bottom Width 5.0 feet
Side Slopel 0.5 1/ml
Side Slope2 2.5 1/112
Friction Factor

Assumed DSO 1.00 feet
Calc n Value 0.040
Used 0.035

Hin. Bottom Slope 0.050 ftlft
Hax. Bottom Slope 0.050 ftlft
Freeboard 0.50 feet

Depth (Hin. S): 1.11 feet

Q-1.49AR(2/3)S(1/2)/n :

Required Dept~

Area ~

Perileter
HYdraulic Radius
Velocity
Riprap Ck (Y(S?)

0.000 Accuracy

1.61 feet
'] .39 ft2
9.23 feet
0.80 feet
8.21 ftlsec
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PROJECT: Valley Camp Coal. 007.11.200 Culverts C-19-48. C-20-48

AREA= 1485.0 ACRES
AVERAGE BASIN SLOPE= 39.3 PERCENT
CURVE NUMBER= 72.6

HYDRAULIC LENGTH= 16600. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

"T·P:::: . 6624 I···IOUF<~::;

C3:::: 5 .5807
QPCFS= 1695.40 CFS
I TEF<Al· IONS::: 8

gPIN= 1.1322 INCHES
SC~~; 6-houY·

ACCUMULATED RAINFALL
TIME RAINFALL RUNOFF EXCESS
HOURS INCHES INCHES INCHES

UNIT
HYDI:<OGRAPH

CFS

OU·lFI....OW
1·-1YDROGF<APH

CF~:;

:~ .:~~~':i .6457
2.::18 .7?77
;;;~ .52 . 935~:1
2,,65 .'1764
:? "".::.:.. Ei 1. .. () 1. 7 i~.

::;:' . ? 1 1 .0585
:::1 ,,05 1 .0967
3,,1H 1.129~::'

.::1.31 l.l6::;>t
3.44 1 .1952
3 "58 1 . 22:? 1
3.71 1 ,,:?447
3.04 1.2673
3.97 1.2899
4.11 1 .31 on
4.:?4 1. .. ::.J313
4.37 1.3519
4 .. 50 1. •372~3
4.64 1 .. 3087
4.77 1.40S1
4 "90 1 .. LL? 16
5 . en 1 . Lj·380
5.17 1 .. 454/j.
5.30 1 .. 4700
S .4::l 1 .4137:3
~:: ,,56 1 • ~::;O:::"'/

!::' ,,70 1 ,,:::i 1:7 1
::::1 " f3:3 1. ,,!::i ~3 1. ~~:;

.0000 .0000 .0 .00

.0005 .0005 8r.:· 1 .04,) ·

.00B2 .007B 526 .6 .91
.. 01 :;:~3 .0040 1. 125 .. 5 4 .97
.01 71 .. 001.1·0 15.<:i6 .4 1. ;? .02
.0:?26 .0055 16?S ·4- :?O .44
.0284 ,,0058 1~-)88 .. :? ;::~9 It o;;:~

.0338 .. 00~:i4 1340 .6 37 .0::1

.0:-3?/ .0059 104B c··
4~3 .95·-)

.0460 .0063 773 ·7 49 .69

.0515 .0055 545 .3 54 .40
"O~:if:.):='l .. 00413 370 .. 3 S7 .93
,,06 lJ .0050 243 .9 59 .98
.0664 .OOS:? 1S6 C' 60 .7 1· .)

.071 4 .OOSO 98 .3 60 .(,0

.0764 ,,0050 60 .6 60 .. 04

. OB 1(, .OOS:? ~36 .7 S9 .34

.. 0068 .. 005:3 :;:' 1 .. 9 58 .. 74

.. 0'/ 1>: ,,004:::; L~' .9 5H "
:?Cj

.. 0956 .. 0044 7 .. ~:i 57 ,,71

" 1.001 .. 004~::i 4 .. 4 :::,6 .. Ol
1047 .. 0046 '"' 5 ~5!::) ·7 1... ..t::' · .. .-

" 10')4 ,,0047 1. .:4 ~j··4 .. 6S
1 1. 42 .. 0040 " .. B 5B .. HJ..

.~

" 1 1. ()()
" 004? .. 4 ~::) :::~ ":::~:J

" 123/ ,,0046 .. :? 53 .. 1 f:.,

., 1213 1. ,,0044- .. 1 ~::):J
" 1:3

" 1 :J~?:'::I " 0045 .. () 53 ,,01

"r I r"'l ~:::'. or () FJ F:: (, }<.: :::::

F? Li 1\] (iF F i.) ()L 1.1 11 C::
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CLlIENT 11411et cAme
PIIO.IIECT p~
FUTUIlIE c;~ C!- 2'0- 4A
PIIOJIECT NO. DO? .14. IO?)

.HIEIET~OF~
COMPUTIlD ae.l
CHECKIED _

DATIl .3Qi>Et' 9Z-

I; t~s -' (; - Z (,7)/4) :::- D. '11

13: 15111(.'/7') -=- 3.31

JFr 'Z.=- (&;0.7y. :J. 31 : I,~&

32. Z. ((r,Zu)3

UNITS
Design Floll 60.70 cfs
BOttoM width 5.0 feet
Side Slopel 0.6 1/11
Side Slope2 2.0 11.2
Friction Factor

Assuled 050 1.00 feet
Calc n Value 0.040
Used 0.040

Min. Botto. Slope 0.100 ftlft
Max. Botto. Slope 0.100 ftlft
Freeboard 0.50 feet

Depth (Hi n. S): 0.99 feet

Q-l.49AR(2/3)S(1/2)/n =

Required Depth
Area
Perileter
Hydraulic Radius
Velocity
Riprap Ck (V(S?)

0.000 Accuracy

1.49 feet
6.26 ft2
8.38 feet
0.75 feet
9.70 fUsee
Required
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Q ID 2,-;- -:- iPo, 7/(2,78';/'"';"',;: 4, il L &, Dca:.' L:&hC) 5,7

all/'S- = ~{?7,/Z.7~Y'~~ 13.1t)

Yt =- /,1/ / it/I);;. =- /,1/ /Z,76:: 0,40

";;OIYf ;;J 5-0 U5C l1j>~ f< (6crclerhfle M-h 1/)
&i'JC(IlJ ol/)hce'IIJdrr! /.; =-;; 1)(At -w"

(Z-tdiJB \ 'Jc )

frOM! ;:;J j-i) -L: 28 L:: 2.8((,39 - 4) :: 7.4/
Zhf'le 1,/1 )
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FIGURE 5-7. RIPRAP EROSION PROTECTION AT CIRCULAR
CONDUIT OUTLET.
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FIGURE 5-9. EXPANSION FACTOR FOR CIRCULAR CONDUITS
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PROJECT: Valley Camp Coal - C-21~RLtnoff

AREA= 2072.0 ACRES
AVERAGE BASIN SLOPE:: 34.6 PERCENT
CURVE NUMBER:: 73.0
DESIGN STORM:: 1.55 INCHES
STORM DURATION:: 6.0 HOURS
HYDRAULIC LENGTH= 12000. FEET
MINIMUM INFILTRATION RATE:: .00 IN/HR

Calculation - """'fDI.1fbl2Ae'{
S11ZVcrt>~

TP= .5385 HOURS
C3= 6.8646

QPCFS= 2909.81 CFS
ITERATIONS= 8

QPIN= 1.3927 INCHES
SCS 6-hour

==================================m===========================
ACCUMULATED

TIME RAINFALL
HOURS INCHES

RAINFALL
RUNOFF EXCESS
INCHES INCHES

UNIT
HYDROGRAPH

CFS

OUTFLOW
HYDROGRAPH

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

2.26 .6567 .0000 .0000 .0 .00
2.37 .7802 .0004 .0004 146.0 .06
2.48 .9038 .0070 .0065 903.8 1.35
2.58 .9563 .0120 .0050 1931.7 7.48
2.69 .9897 .0158 .0038 2671.2 18.87
2.80 1.0231 .0202 .0043 2909.8 32.51
2.91 1.0565 .0250 .0048 2725.7 45.63
3.02 1.0889 .0301 .0051 2300.8 57.15
3.12 1.1156 .0347 .0046 1799.6 66.87
3.23 1.1423 .0395 .0048 1327.9 74.59
3.34 1.1690 .0446 .0051 935.9 80.44
3.45 1.1957 .0500 .0054 635.6 84.97
3.55 1.2182 .0548 .0048 418.6 88.70
3.66 1.2366 .0588 .0040 268.7 91.43
3.77 1.2550 .0630 .0042 168.7 92.56
3.88 1.2733 .0673 .0043 103.9 92.13
3.98 1.2917 .0717 .0044 63.() 90.73
4.09 1.3086 .0758 .0042 37.6 89.06
4.20 1.3253 .0800 .0042 ....l>-, ""11 87.4544.4

4.31 1.3420 .0843 .0043 12.9 86.02
4.42 1.3587 .0887 .0044 7.5 84.91
4.52 1.3747 .0930 .0043 4 .. 3 84.21
4.63 1.3880 .0967 .0037 2.4 83.75
4.74 1.4014 .1004 .0037 1.4 S3.00
4.85 1.4147 .1042 .0038 ...~

.8 81.73
4.95 1.4281 .1080 .0038 .4 80.14
5.06 1.4414 .1119 .0039 '-' 78.58'4

5.17 1.4548 .1158 .0039 . 1 77. :::::1
5.28 1.4681 .1199 .0040 .0 76.47

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

HYDROGR(-iPH PEAK= 92.56 cfs
TIME TO PE?-'ll<:::: 3.7"7 Hour's
f~UI\lOFF V(Jl...Ul'lE::-~ 24.68 Acre-Feet
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AREA= 2072.0 ACRES
AVERAGE BASIN SLOPE= 34.6 PERCENT
CURVE NUMBER= 73.0
DESIGN STORM= 2.25 INCHES
STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH= 12000. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

PROJECT : Valley Camo Coal - C-21-48 Runoff Calculatior: -r€0M~

'S}12OC.JVe£

TP= .5:::;;B5 HOURS
C3= 6.8646

QPCFS= 2909.81 CFS
ITERATIONS= 8

QPIN= 1.3927 INCHES
ses 6-hol.lF"

==============================================================
ACCUI"IULATED RAINFALL UNIT OUTFLOW

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

==============================================================
2.05 .5946 .0000 .0000 .0 .00
2.15 • T140 .0003 .0003 146.0 .05
2.26 .9533 .0117 .0113 903.8 1.94
2.37 1.1326 .0377 .0261 1931.7 14.66
2.48 1.3119 .0767 .0389 2671. 2 52.00
2.58 1.3882 .0967 .0201 2909.8 119.69
2.69 1.4366 .1105 .0138 2~725. 7 198.86
2.80 1.4851 .1250 .0145 2300.8 264.83
2.91 1. 53~56 .1403 .0153 1799.6 306.57
3.02 1.5806 .1558 .0155 1327.9 326.21
3 .1~~ 1.6194 .1690 .0133 935.9 33().82
"l' ",":r 1.6582 .1827 .0137 635.6 326.11-...1 • .L,.o_'

3.:'$4 1.6969 .1968 .0141 418.6 :::::1.6.62
3.45 .1.7357 .2113 .0145 268.7 306.03
3.55 1.7684 .2238 .0125 168.7 296.57
3.66 1.7951 .2343 .0104 .103.9 287.74
3.77 1.8217 .2449 .0106 63.0 277.68
3.88 1.8484 .2557 .0108 37.6 266.00
3.98 1. 8750 .2666 .0.110 22,.2 253.87
4.09 1.8996 .2769 .0103 12.9 242.66
4.20 1.92:::;:8 .2872 .010:::;: 7.5 232.89
4.31 1.9481 .2976 .0104 4.3 224.62
4.42 1. 972~'::' · :3081 .010:'5 2.4 217.9:.
4.52 1.9955 .3183 .0102 L'i· 212.88
4.6:3 2.0149 .:::;:269 .0086 A3 208,.86
4.74 2.0342 .3:-$56 .0087 .~ .4 204.56
4 .8~1 2.05:::;:6 .3444 .0088 '? 199.35••<..

4.95 2.07:::::0 • ~55~;3 .0089 • .1 193.6~}

5.06 2.0924 ..,. J.. ,.... ""'\ .0090 .0 188.22• "':I\.:).L.,.;,

=====================:=========================================

HYDROEtR?-)PH PEP,K::::
T II"'IE TO PE(...W::==
F~UI'.,jOFF \iDLI.Jl"1E:-:::

:~:'30 •82 c t s
:::;: • .1.2 HOL\lr'S

74·. ~58 Acr·E'-··Ff:~f.?t
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PROJECT Valley Camp Coal - C-25-36 Runoff Calculation

AREA= 151.0 ACRES
AVERAGE BASIN SLOPE= 39.5 PERCENT
CURVE NUMBER= 72.7
DESIGN STORM= 1.55 INCHES
STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH= 5000. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

TP= .2523 HOURS
C3= 14.6524

QPCFS= 452.63 CFS
ITERATIONS= 8

QPIN= 2.9727 INCHES
SCS 6-hour

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

TIME RAINFALL RUNQFF EXCESS HYDROGRAPH HYDROGRAPH
HOURS INCHES INCHES INCHES CFS CFS

==============================================================
2.32 .7247 .0000 .0000 .0 .00
2.37 .7826 .0003 .0003 22.7 .00
2.42 .8405 .0021 .0018 140.6 .08
2.47 .8984 .0056 .0035 300.5 .41
2.52 .9371 .0088 .0032 415.5 1.22
2.57 .9527 .0103 .0015 452.6 2.41
2.62 .9684 .0119 .0016 424.0 3.60
2.67 .9840 .01::::;6 .0017 357.9 4.49
2.72 .9997 .0154 .0018 279.9 5.05
2.78 1.0153 .0174 .0019 206.6 5.34
2.83 1.0309 .0194 .0020 145.6 5.49
2.88 1.0466 .0216 .0021 98.9 5.59
2.9:3 1.0622 .0238 .0023 65.1 5.69
2.98 1.0779 .0262 .0024 41.8 5.83
3.(13 1.0918 .0284 .0022 26.2 6.01
3.08 1.1043 .0304 .0020 16.2 6.18
3.13 1.1168 .0325 .0021 9.8 6.31
3.18 1.1294 .0346 .0022 5.9 6.38
3.2:::', 1.1419 .0368 .0022 ..,.. c:- 6.42•...:•• ...J

3.28 1.1544 .0391 .0023 2.0 6.44
3.33 1.1669 .0415 .0023 1.2 6.48
3.38 1. j.794 .0439 .0024 .7 6.55
3.43 1.1919 .0463 .0025 .• 4 6.64,
3.48 1.2044 .0488 .0025 1

1 .2 ..6.76
3.53 1.2145 .0509 .0021 .;f • 1 6.88
3.58 1 .22~.H .0527 .0018 .0 6.96
3.63 1.2317 .0545 .0018 .0 6.92
3.68 1.240::::; .0564 .0019 .0 6.77
3.7:3 1.248<'7 .0583 .0019 .0 6.56
3.78 1.257:':':) .0602 .0019 .0 6.34
3.8~; 1.2661 .0621 .0019 .0 6.16
3.89 1.2747 .0641 .0020 .0 6. ():?

===========================~==================================

HYDROGRAPH PEAK:::::
T I ME TO PE:r-iI<::-.::
HUNOFF '.JOLUI"iE=

6.96 cfs
::;.58 Hours
1.74 Act-e-Feet
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PROJECT Valley Camo Coal - C-26-24 Runoff Calculatior

AREA= 4.8 ACRES
AVERAGE BASIN SLOPE= 54.4 PERCENT
CURVE NUMBER= 75.0
DESIGN STORM= 1.55 INCHES
STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH= 1400. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

TP= .0728 HOURS
C3= 50.8068

QPCFS= 49.89 CFS
ITERATIONS= 8

QPIN=10.3077 INCHES
SCS 6-hour-

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

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

==============================================================
2.2-7 .6663 .0000 .0000 .0 .00
2.28 .6829 .0000 .0000 2.5 .00
2.30 .6996 .0003 .0002 15.5 .00
2.31 .7163 .0007 .0004 33.1 .00
2.33 " 733() .0013 .0006 45.8 .02
2,,34 .7497 .0020 .0007 49.9 .04
2.36 .7664 .0029 .0009" 46.7 .07
,., ",:!'7 .7831 .0039 .0010 39.4 .10.:.. II ._' I

2.39 .7998 .0051 .0012 30.9 .14
2.40 .8165 .0064 .0013 22.8 .18
2.42 .8332 .0079 .0015 16.0 .23
2.43 .8499 .0095 .0016 10.9 .28
2.44 .8665 .0113 .0018 7.2 .33
2.46 .8832 .0132 .0019 4.6 .38
2.47 .8999 .0153 .0020 2.9 .42
2.49 .9166 .0174 .0022 1.8 .47
2.50 .9309 .0194 .0020 1.1 .52
2.52 .9354 .0200 .0006 .6 .56
2.53 .9399 .0207 .0007 .4 .57
2.55 .9444 .0214 .0007 '":\ .55• .<..

2.56 .9489 " ()22() .0007 .1 .51
2.58 .95~A .0227 .0007 .0 .4~t

2.59 .9580 . 02~:4 .0007 .0 .40
2.60 .9625 .0241 .0007 Jo{) ., .. 35
2.62 .9670 .0248 .0007 .~ .0 .31.

-----------------------------------------------------------------------------------------------------------------------------
HYDROGRAPH PEAK~-=

TIME TO PEP¥:==
RUNOFF VOLUt1E=

.57 cts
2 • 53 I-ICH_lIr'S

.07 ?kF"€~--Feet
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PROJECT Valley Camp Coal - C-28-24 Runoff Calculation

AREA= 35.0 ACRES
AVERAGE BASIN SLOPE= 51.2 PERCENT
CURVE NUMBER= 74.8
DESIGN STORM= 1.55 INCHES
STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH= 2350. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

TP= .1142 HOURS
C3= 32.3828

QPCFS= 231.87 CFS
ITERATIONS= 8

QPIN= 6.5699 INCHES
SCS 6-hoLl"'"

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

TIME RAINFALL
HOURS INCHES

RAINFALL
RUNOFF EXCES.S
INCHES INCHES

UNIT
HYDROGRAPH

CFS

OUTFLOW
HYDROGRAPH

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

2.26 .6550 .0000 .0000 .0 .00
2.28 .6812 .0000 .0000 11.6 .00
2.31 .7074 .0003 .0003 72.0 .00
2.33 .7336 .0010 .0007 153.9 .03
2.35 .7597 .0021 .0011 212.9 .12
2.37 .7859 .0036 .0015 231.9 .28
2.40 .8121 .0055 .0018 217.2 .52
2.42 .838:3 .0077 .0022 183.3 .85
2.44 .8645 .0102 .0026 143.4 1.25
2.47 .8907 .0131 .0029 105.8 1. 71
2.49 .9169 .0164 .. 0032 74.6 2.19
2.51 .9335 .0186 .0022 50.6 2.69
2.53 .9406 .0196 .. 0010 33.4 3 .. 09
2.56 .9477 .0206 .. 0010 21.4 3 .. 30
2.58 .9548 .0216 .0010 13.4 3.27
2.60 .9618 .0227 .0011 8.3 3.07
2.63 .9689 .0238 .0011 5.0 2.80
2.65 .9760 .0249 .0011 3. () 2.52
2.67 .9831 .0260 .0011 1.8 2.28
2.69 .9901 .0272 .0012 1.0 2.10
2.72 .9972 .0283 .0012 .6 1.97
2.74 1.0043 .0295 .0012 .3 1.88
2.76 1.0114 .0:::::07 .0012 .2 1.84
2.79 1.0185 .0320 .0012 ,/ • 1 1.82
2.81 1.0255 .0333 .0013 ~ .0 1.82

============================~=================================

HYDROGRAPH PEAK=
TIME TO PEAK=
RUNOFF VOLUME=

3.3() cfs
2.56 Hours

.53 Acre-Feet
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PROJECT: Valley Camp Coal - C-38-6 Runoff Calculation

AREA= 2.2 ACRES
AVERAGE BASIN SLOPE:::: 32.6 PERCENT
CURVE NUMBER:::: 76.1
DESIGN STORM:::: 1.55 INCHES
STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH:::: 570. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

TP= .0444 HOURS
C3= 83.3230

QPCFS= 37.50 CFS
ITERATIONS:::: 8

QPIN::::16.9046 INCHES
SCS 6-hour

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

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

==============================================================
,., .1""')"7 .6241 .0000 .0000 .0 .00". £"-'
2.25 .6411 .0000 .0000 7.6 .00
2.26 .6580 .0003 .0002 28.7 .00
2.28 .6750 .0007 .0004 37 .. 5 .01
2.29 .6919 .0013 .0006 ::::'1.7 • ()3

2.31 .7089 .0020 .0008 21.1 .05
2.32 .7259 .0030 .0009 12.1 .07
2.34 .7428 .0040 .0011 6.2 .09
2.35 .7598 .0053 .0013 3.0 .12
2.37 .7768 .0067 .0014 1.3 .14
2.38 .7937 .0083 .0016 .6 .17 ,
2.40 .8107 .0100 .0017 ,..,

.19.L

2.41 .8277 .0119 .0019 .0 .22
2.43 .8446 .0140 .0020 .0 .24
2.44 .8616 .0162 .0022 .0 .26
2.46 .8786 .0185 .0023 .0 .29
2.47 .8955 .0210 .0025 .0 .31
2.48 .9125 .0236 .0026 .0 --:r"T.. --"-'
2.50 .9294 .0264 .0028 .0 ":'"c"

.V..J

2.51 .9344 .0272 .0008 .0 .36
,., -=..,- .9390 .0280 .0008 .0 .32.4. .. ,J •..:.

2.54 .9436 .0288 .0008 .0 .26
2.56 .9482 .0296 .0008 ,'.0 .2()

/'

2.57 .9528 .0304 .0008 . 0 ,. .16"~

2.59 .9574 .0312 .0008 .0 .14
2.60 .9619 .0321 .0008 .0 .13

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

HYDROGRAPH PEP,K=
T I ME TO PEAK:::
RUNOFF VOLUME:::::::

.36 cfs
2.51 Hours

.04 Acre-Feet



HaRSER
alLEn

&lUCEmc =~PROJECT NO. a> 7·II·Il£)

*HEI!T_'OF±=
COIII'UTED k.u>
CHECKED'--r--~___

DATE

D-39~ D-3''7'/3

Z?1ZJr":: o. ~CR etf

~~ ~jk /71J#
-K#CI11P
-n :::'0.029
p~~ %70

Clttd -H1kl CmJfqf

• IIWcU,jJK=-/9 k/ ~~2.8

C/$!U/lle jJro/c<:.-hhy e/7*,a~

frt/YJ1 CkA! s- Q~ =- Z. t> c.,{'
r-=--~;;;aa!:=__

S/IJU 4J~ ') OTbr kkl ~dll?dltm/~j ~

/'

gprC!!j> Chec:!..
;Jc> ~n/r)f12? -/;1 /ns/)~dtdYJ



HanSER
allER

&lUCEIRC

--I.U,,;.~~qp+'---_______ SHEET--.LOFL

---Io~~~---=- CO"PUTED~

-""b-'-~~~-------CHECKED--.-+---_
PIIOJECT NO. DATE s-:;

£-:40-'1-2 j-n6uky aua, -r ~/v.uv"< c-W-ZLl~ e,-Lf.I-/"2--

7i/6. Ifftt::t -- L() * Z,7'17 ... 51'1 tUra'

eli: 70 (Z~ Oal//k}(;n)

prtujJ;/aiiJn = /.55 int:,htt'.!' {ID YI/ ~ hr SCs)

lijdratlli t-eryfh.". 40lJD r2~/

s/upe -= (G;5lJD')(kD)cI60'):= 2.t3.QUZ
(43,SlPD) (54.9)

Rvr;-DI(' Calcula-hon ~ Q-= /.~I c* ~-= /.<jJI'Z~tJ.

t'heclAj?t C!;t//tlc-6-/;hi~ ~ -= 5:Z(p c£. ~-

• /fZII cm,JJ Q~ !!fl/lR*S'I;.-
· 71 : C). oz7 a/6w "?t-
. s= go%

4'alkw :: 2tRS: 33c£
si/let tRalk2A.J >/ 62 CtttVal ~uc:e If

tIWL~Y! \
e:l. /a? yrJ ~ Jy ev~ (lfpf r&[«"ef~SfrMv,e i1cYf~e,(uvl(euf )

?~ijJ ~ 2.2S- //1 --£:> d2= It;· Kg' c£
45mr~ ItJ. gf -r ILl n -1/.37 -rLJ.99~ C!rDp Z1J. tfR d
/Vole. ~(/t'11 t/n~ --tiU /t(:? yr" cVi,l;;'0~f""""'=.,==---

Ll7alkw >« '~v-ul :hll acie«:-6

Cj;e~L .7itklcmfr~
I ~.~ h'J,c/ - .!.£ - /13/Ih cUj4" ~ I) I U - 6.S- - 7·

~tlnK jJT7~cJnf ~l1lralJu

/}$II19' L~/) ~ &#£i ~ /10.{) ok
, £--_.,' '::::::::::=

S/l1ce LV~ '.:> Q10T kif! {/;'HfroldtJaJ J1::! (/mi I
,!?;Jfoj) UJ3:L hi/HI EP/! -hq /-/5 h~; o,-S/

, j J /( J f

r.;5C d50 :-1"0 LcJ~ Ie) Mit]



PRO.JECT Valley Camp Coal - Culvert C-40-42 Capacity Calculations

AREA= 54.9 ACRES
AVERAGE BASIN SLOPE= 28.4 PERCENT
CURVE NUMBER= 70.0
DESIGN STORM= 1.55 INCHES

b" 0 HCH..lF< f.:;
HYDRAULIC LENGTH= 2000. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

IT'::::: ,,1 '::5:::!:cr HOUFS
C~:::::::: :?40' \) 1~~(1

QPCFS= 269.71 CFS
I TER~~TI ONS:c-:: f:l

DPIN= 4.8720 INCHES
SCB 6-"hDU!'"'

=====:===:======================================================

T I !'1E
HOUI:~S

(~CCUMUL.?~ TE:D
RA H.IFI~L.L

I ".ICHE~3

R(~ I !\IFriLL..
RUNOFF EXCESS
I NC.~HES INCHES

UNIT
HYDROGRr-1PI·-j

CF~:)

OUTFLOv-J
HYDFmGF<APH

CFS

n (>3

.5B

. 71
n / /

" 4·9

.00

.11

• ~'ClJ. ...... l

:I. " !~.::::j

1.46
1." "'1-7

l,,27
1. T:;

.82

.88

.9·'+
1.01
1.07
1,. 1,4-

.0
" • 1

83.8
179.1

l' ()

2. 1,
3.5

"7..'

213. ~.:::

166.8
123.1
86.7
58.9
38.8
24.9
15.6
9.6
5.B

" 4·

2:=';2 n {J

247.6
269 .

..~.0009
• (>()(}8

n ~)()()()

.OOOB

.0008

.0008

.0008

.0009

.0009

.OOOB

.0006

.0007
• (>()(;07

.0002

.0008

.0005

.0004

.0004

.0004

.0005
• (H)O~:J

.0006

" (>(;32
u (i(}37'

• 0 14~:::

.0152

.Ol60

.0000

.0002

.0010

.0015

.0019

.00:23

.0027

.0043

.0049

.0055

.0062

.0069

.0077

.0085
• 009~;
.0102
.0111
.011~f

.0127

• 9662
• 97::'iB

.8875

.("7229

.9376

.9472

.9567

III (>6l7

1. 1198
1.1274

11l ()235
1.0331
1.0426
1.0521

1.0712
l.OBOB
l.089::::'
1.096C?
l.1045

.9853

.9949
1.0044
1. (1140

-s' .. -.y
.~:i" .t ....

...... , r o
',

•.::: p {:)O

:3>: ()2
2; n ()~:;

2.99

~:::" OfJ
~:. 11
:3. jll-

2.86
2.89
2.92

2.71

2. I.l·~;

2.4·6
2.49
2.52

....'.._;:', .,

" Hn7~5
.92:.'29

u (;(H)(i

n ()()(i::?

.0010

.0019

'.n.!', ,"

" tJ() .:: I

:1 () () lJ. ~~;

" ()(;(;(;

OJ ()()C)~:?

:: (;()(;~3

I: (;()().q

:: (}1)(}'~1'

II (;

:1.79,,:1.
247. '::3
269,,"7

I!:... " ..

'i .....::1" .i.

.00
" ()()

" ():~;

" :t.:I.
.24
.. :~::7

., i+9

;: (..'.:.5

-.. "". ,.'•..•...•.................- : ;:::: ::::: ::::: ::::: ::::: ::::: ::;:: :::.: ;::;: :::;:~: ;;.:: ::::: ::::: ::;:: ;:;:: -- .:: ;:::: :;:;: ::::: :::~ :;:;; ::::: :;;:: ;;::: :;;:: ::::: ::: ;;.:: ::::: .:::: :;== ::::: ::::: ::::: ;::;; ::::: :::;:



PROJECT Valley Camp Coal - Culvert C-40-42 Capacity Calculations
(Continued)

=============================================:==================
r:'''CCi.WH Ji....Pl TED Rr~ I !'!FALL !.IN I T OUTFLOl}}

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

========================:==:=====================================
,....~ -7"7
...:..,. .' .:

3u (>5
3.08
3. 11
3. 1·£1·
3,. t /

::;.26

3.48
..).5:1.

~.

'-'~" \~:\ -.::'
"'1"

.::'" CJ'~::j.

1 " ()()Al·t.i·

1.0140
11, (>235

:1..0426
1.0521
1.0617

1.0808
1 • OE~C?5
1.0969
1.1045
1.1122
1. 1198

1. :1. ::::;51
1.1427
1. 15(C
1.1580
1. 1656
1.1732
1.1809
1. 188~;

1" 1.961
1 .. 2038
1 .. 2107
1.2159
1 ,: 2~,212
1 .. :,?-264
1 • 2~:'17

.. 0062

.0069

.0077

.0085

.009:::;

.010::'

.0111

.. 0119

.0127

.0135

.0143

. 01 ~j2

.0160
.. 0169
.0178
.0188
.0197
.0207
.. 0217
.. 0227
.0238
.0248
.0259
.. 0269
.. ()2-;'7
If (l:-!. E3 ::.i
If (l2I::"f::)
.. 0~~;01
.0309
" 0~:::17

.. 0006

.0006

.0007

.0008

.0008

.0008

.0009
II ()(>()9

.0008

.0008

.0008

.OOOB

. ()009
If ()(>(>9

I: (>()()9

.0009

.0010

.0010
II (ieil (;

.0010

.0010

.0011

.. 0011

.0010

.0008
Q (}()()fJ

.0008
.. OOOE!
.0008

... ()(}()8

'·.... 1

i:jC) '" /

l5::b
J:.?:; ti
~i,,8
-;c" r.:
00,>:: .....1

"7
• !

.4..,. ..:-

.. 1
I. (;

r: (i

.0

.0

.0

II (;

.0
:: ()

:; (}

,. ,,()

R~)
:r '1..•• "':_

.88
• <:;)4·

1 . 01
1 • ((7

L 14
1.20
1.27

1.39
1. 43
1. 45
1 • 4·6
1.47
1 .. 48
1. • '1'-1
1. 51
1.54
1.57
1.60
1.63
1. 67
1.71
1.75
1 "7Cl

'" l l

1.81
LfH
1.78

1./:::,.1:..;

:I. " t:;'·o)

___________________________________________ A _
---- ..- ..-..--- -- ---..---.--.----------.--.--·-----·----····--··7·----·----·-·-·-···-····-···--·-·-.. - - _.-..- _-

HYDROGRAPH PEAK=
TII'IE 'fr! F'E(~il<"'"

Rl...!i\!oroF· \lOL..I..Jt·IE,,,,,

lu~31 c+;:~.

~~;. ~~j4 HDLIf"" !,:,

,,4·t.~ {:lcr·of2-·Ff?(::::t



PRO,JECT Valley Camp Coal - Culvert C-40-42 (100 yr, 6 hour SCS)
1/1

AREA= 54.9 ACRES
AVERAGE BASIN SLOPE= 28.4 PERCENT
CURVE NUMBER= 70.0
DESIGN STORM= 2.25 INCHES

HYDRAULIC LENGTH= 2000. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

TP:'" • :t ;.:'::!;<:? HOLIF<;:;:
C3::::: 24.01:::::9

QPCFS= 269.71 CFS
ITEF~!~TIONS::::: 8

QPIN= 4.8720 INCHES
ses 6···-I·lour

===============:===============================================

T I t·n::
HO!.JI:;:~)

(iCCUiVIUL.('~TED

RAINF':':ILL.
I l'·.ICHE f:;

R(~INFALL

RUNOFF EXCESS
INCHES INCHES

UNIT
HYDROGRAPH

CFS

(JUTFL(J!~J

HYDF<DGRAPH
CFS

4.49

.00

.00

.02

6.68

.14

.46
1.05
1.94
::::. .. :\.0

6n {)3

7.67
9.29

10 .. 46
10e88
10.58
9.81
8.88
7.98

• ,I

.. .i.l·

83.8

2. 1
3.5

.0
13,.5

166.8
123 .. 1
q' -;wOo l

58.9
38"B
24· .. 9
l5.6
9.6
5.8

179.1

II ()(>33

.. () ()~)::~~

• (>(l32
;II ()()32

:1 (;(l85

~ (j()4~:';

.• (i()55

.0065
• ()()75

.0094

.0042
II ~)()28

.0029

.0029

.0030

.0030

.0031

.0001

.0011

.0023

.0034

.. (>739

.0771

.0804
.. OE(:;B

.0309

.0394·

.0488
· 05~:0
• O~.57."i8

• 0~::iB7

.0616

.0646

.0676

.0707

.0001

.0012

.0035

.0069

.011 e

.0169

119295
.9808

1 • 13':!·6
:1.", 18;::;B
1 . 2~~:71

1" 2B8.t.j

1 • ~:t.:, 10
1 • '~:i7 .:].'-;

1. :::::B88
l . ':1·026
1..4165
1.4303
l.444·2
1.4580
l.47l C?

1.0:::;:21

2.,62
2. 6~5

2" ~=';9

2u52
2., !5CJ

2.68
2.71
2.74
2.77
2.80
:;;~" B::::,

2.31

2" :~;7

2.40
2.43
2" '+6
2.49

2.22

1, ;"5 1 ::::, 'l
:I " ;:::; :~: 7 :::;
1 . ':::1'+ 12

.. (}f:37~2

:: ()():3~5

., (>(>35 "~

5" S)~.i

~:5 It 9(>

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

H'y'DF:;{JGR(.\PH PE(.:W::::::
T I ,"iF: Tn PF:r:·!<:::::
RUj\HJFF VClL.IJt"lE:::

1. 0 ,,(-38 c: ·f <:,;

~? . ;::.! ':" HD U I"' ,;:,.



HanSER
alLER

&lUCEII\c

c- 4/-/2-

=~PRO.lECT NO. a27·/I- / pO

8"£ET~ 2
COMPUTED~
C"ECKED~~___

DATE :5/~

~/7t" ,Z)/sc-h:::~tf-Mt~L/~z{.5'd/~ny ?~,

del;k kd d/l /l'~Gff4 ia~d ~ f/autj'h ~115C'/1 A5~
/~ 0/77 6 /ojR.7·

///Pf?L I/ah~ In~~ -"".:;> ~*3 O. '1f Ck~ Q7ZJr

assume 1?1tM/i/1U/11, ua~(.

~h C/;arCl~~ri,kf

, /Z" ChiP
o 7l ::(). OZ¥
. S -= /7%

~4w~77~ c~

5/ntt QJa~:> 62 Udf/M.-/,; aco/h/iL,

CAd Jizkl LbnJf£
r;W4~= 2~' 11=2.1-

aHtmu ;'YWjCL.,{/JJ e/1.Jal1u-

t/u C~/r =£:::> l?HMf -= 7'.~c/f

S//ltl Q~:> ~/ pnlt! ~(JJ1Ir~/l1dllrinl:hOj

~t2I* th42c-

QI1 :: 6,(39) y::: o:Z4j 1/:: {p,8-1'ps L.1, 7 (/)~fJoa thleAla)
1,-//95 J2

Ik bfIIFlt:j: R&d'



PROJECT Valley Camo Coal - C-26A-24 Runoff Calculation

AREA= 9.2 ACRES
AVERAGE BASIN SLOPE= 52:5 PERCENT
CURVE NUMBER= 75.0
DESIGN STORM= 1.55 INCHES
STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH= 1780. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

TP= .0898 HOURS
C3= 41 . .1878

QPCFS= 77.52 CFS
ITERATIONS= 8

QPIN= 8.3562 INCHES
SCS 6-hour-

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

TIME
HOURS

ACCUMULATED
RAINFALL

INCHES
RUNOFF
INCHES

RAINFAL.L
EXCESS
INCHES.

UNIT
HYDROGRAPH

CFS

OUTFLOW
HYDROGRAPH

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

2.26 .6'567 .0000 .0000 .0 .00
2.28 .6773 .0000 .0000 :::;: .9 .00
2.3() .6979 .0003 .0003 24.1 .00
2.32 .7184 .0008 .0005 51.5 .00
2.33 .7390 .0015 .0007 71.2 .03
2.35 .7596 .0025 .0010 77.5 .07
2.37 .7802 .00::;:';7 .0012 72.6 .12
2.39 .8008 .0052 .0014 61.3 .20
2.41 .8214 .0069 .0017 47.9 .29
2.42 .8420 .0088 .0019 35.4 .38
2.44 .8626 .0109 .0021 24.9 .49
2.46 .8832 .0132 .0023 16.9 .60
2.48 .9037 .0157 .0025 11.2 .71
2.50 .924~5 .0185 .0027 7.2 .82
2.51 .9340 .0199 .0014 4.5 .93
2.53 .9396 .0207 .0008 2.8 1.00
2.55 .9452 .0215 .0008 1.7 1.01
2.57 .9507 .0223 .0008 1.0 .96
2.58 .9:.63 .0232 .0008 .6 .88
2.60 .9619 .0240 .0009 .3 .78
2.62 .9674 .0249 .0009 .2 .69
2.64 .9730 .0258 .0009 .1 6"• .4

2.66 .9785 .0267 .0009 .0 .56
==============================================================

!

"
HYDROGRAPH PEAK=
TIME TO PEAK=
RUNDFF VOLUME=

1.01 cfs
2.55 Hour-s

.14 Acr-e-Feet



HanSER
allEn

&. lUCElI\c

C-4Z-B

~~NOJeCT ..- _.

FEATURE-~~

PROJECT NO. at)7'//'/66

7//"6vlbr7 ~~ l)-$-

~r =- L:>.~/ c~

_"EET_/0F I.
COMPUTED~
C"ECKEot:~~
DATE

L2a1M=- /'~ -c,{---- ---
5//JU tYdl/tw :>L()~T ?~ #M I1tJl Itht/lt/7J ~

5/~ t:kJ/Il.r{-:> 4J% ~k/ Cvm~o/ /J/JI U/n/,{hy ~
/Zj?0'P[thtXIC.

l
,:' ,

QP'L =-(). ()3 7) '/-:: C).27 I J V:: 3.8'5'+f'S L 7, 7 (!Xf1ot:{ ullu~)
fACi51z



HanSER
alLEn

&lUCEII\c

SHEaT ,~L1
COMPUTED

CHECKED,~__

DATE

c~
7iJ
9'0

62
O.09tr'
0.723

Q =-0.5"3D

Ckd ~ee aamc6/~.Jcs

g"cmP
?!::O.ozL!
s= 3DZ

4=O.7/ch

tPal/tJIAJ ""=' ~S7 ch
-= ==:>

t:t<k<dadfj'uat

IV; a /t>t) yt'a/ I 6hcuy ev~/- 1-JOI~1Ziz;u/~, ~td-B:/L o,uL..-tj

?~ 2.2s-/I1~k --f:) ,~ /. 37c,{

5"1/JU ~~ '> %r ~d~1 ;; oa:~i~

Ched hlU / Uwfrt
!I:J!i~ Z·/Z _ 7r-

I/kI~~-=. 2. /7 I D o. &7 -? Z":/

b>e jJFfj'u01J1 c'Jla~

tl5< t:kul ~ -==tC> O#w" ~ Z·D ch
( I-~·-~·"··· --_._--'-.-~~'?-

5/11t( W-hlAf"> ()-nr .h1UI C?7JiJ/J( 11~f Itnili I1j



HanSER
alLEn

&lUCElRc

CLrENT 114fr~
P"OJECT _

FEATUflE -:--=-- _
P"OJECT NO. 00 7. II. '20?2

"'EI!T-.LOF~
CO..PUTED nell

DATE

tZtJ~paeck,

Un , D,{)21 J 'I~Q.Z/~ V=-1,Y!j4 L7,7 (D~nt.>e-«'n/~;Cl)
/,,#Slz-

"



PROJECT Valley Camp Coal - Culvert C-43-8 Capacity Calculations

AREA= 1.3 ACRES
AVERAGE BASIN SLOPE= 24.3 PERCENT
CURVE NUMBER= 86.1
DESIGN STORM= 1.55 INCHES
STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH= 325. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

QPCFS= 41.38 CFS
I TERiH IONS::::: B

QPIN=31.5630 INCHES
SCS 6-··hm..w

============================================~=================

T I 1"11:::
HOURE

r~CCtJt4Ul....~~ TED

INCHES
RUNOFF
INCHES

RAINFALL
EXCESS
INCHES

UNIT
HYDROGRAPH

CFS

m.JTFLO~J

HYDF~OGRAPH

CFS
=========:====================================================:

1- " 8E3 · :=~;? :l. ~2 " 0000 " 0000 ·0 ,.. 00
1·'-:to " ~~;:.~:82 ·0000 ·0000 41 ·4 ·00
1·9:; ·3::;52 ·0000 ·0000 13ft 2 ·00
1·95 ·3422 ·0002 ·0001 1·5 ·(J(l
1·98 ·3493 ·0004 ·0002 ·1 ·00
2" 00 · ~::;~jt) :~)

"
(;(;(;7

" 0003 " 0 ·01

211 36 76~51 ()9~i:l. 0103 0 r'~· " " · " -.II

./ --:~; .I:~ ~~i·
" 1 (}~~:5~3 ·")1(>7 ·0 " 59

...::. ~ ·'TO,.•; ·8197 ·1 169 " 01 1 1 ·0 ·62
'? 43 8"1·70 1284 01 15 0 64.t..... " · " · ·2. 4E:' 874:; 1404- 01 19 0 66-.I · · · · ·
'? 48 (1016 152";: ()123 (> 69..:... · · · " ·2u 5(: ·9289 · lc,54· ·0127 " 0 ·71
2 ·52 ·9371 ·1693 ·00:::;;9 ·0 ·35
'? 55 9L'~44· 1728 ()()35 () "')f'")
.':'.1' · · · · · .L_":_

2. 57 ·9~518 ·1763 ·0035 ·(l ·20
.-> 59 95S)2 :1.799 0036 (I 20":'.$1 · · · · ·
2ft 62 ·9666 " 1835 " 0036 ·0 ·20
r~ 64 97·lJ·O If:J71 ()()3c:) 0 20..::." " · " · ·

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

t..I\(DF Of31:;: 1~'!1 PH PEP, l-::: :::::
T I r'1E':: TO FJF:f~K':::

PLI!'HJFF \/O! .. U!"1E"":

. 71 c-f~::-

2 ... ~:;O Hour- s
,,'·..10 r1cr-e ..·..Feet.

..~
/'



PROJECT Valley Camp Coal - Culvert..'C-43-8 (100 yr, 6 hour SCS)

AREA= 1.3 ACRES
AVERAGE BASIN SLOPE= ~4.3 PERCENT
CURVE NUMBER= 86.2
DESIGN STORM= 2.25 INCHES
STORM DURATION= 6.0 HOURS
HVm:;;(1LJL I L: L.Ei·.!6TH::::: ::::'2;:::.;. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

Tp::::: ,,02T? HOURS
C3::= 156. 1T7;:'5

QPCFS= 41.53 CFS
I TERATI o1'·.1 S::::: 8

QPIN=31.6773 INCHES
SCS 6--·hDUI'-

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

T I j-1E
HOURS

{'iCCUI'1UU~ TED
R(~INFAL.L.

INCHES
RUNOFF
It'-It;HES

RA H·JFALL
EXCESS
INCHES

UNIT
HYDF<OGRAPH

CFS

OUTFLOW
HYDROC.,RAPH

crs
==============================================================

1 ~5~:~
H:~' 1()9 (;(;(;(; (i(j(i() (} 00.J. · " " " · .. ·

1- · ~5·q· " :~:::? :I. 1 ·0000 ·(>(jCi(l 41 ·5 ·00
1 56 :331 '? 0000 0000 13. 3 00· · ..:.. · · ·1 59 34 13 0003 0002 1 c:- OO· · · · · ~l ·
1·61 ·351 5 ·0006 ·0003 ·1 ·02
:I. " 64 " ~)6 :I. 6 ·OOlO "

(H)OA1 · (i
" 02

2 " 35 1 ·094 1 ·25:22 · (}:~: 12 " 0 1 · 19
'? -::"-;~ 1 1:::;;:2:;<:::0 27'10 021 B (} 1 ")1'"
A. U ._' I " · · · " "':.. L

::" ~~:;9 1 u 1- 730 ·2964 :: (}~.22Ll
"

(; 1 ·25
:2 u 42 1- " 2 1 :;~5 ·3193 ·0229 ·(; 1 ·28
2 · A1L~ 1·2519 ·3428 ·0234 ·0 1·31
~, 46 1 :;;~91 4 ~5t.1t}·7 t)239 (} :I. :::;4·.a::. " " " " .. "
2 " 49 1 "

:3~~::()9 ·39 1 1 · (>2 L1-4 · (} 1 " 3"7
::: ·51 1 n :~:;5~55 ·4066 ·0155 "

(} 1 .. (>(;

2. ~i4 1 " 3662 ·4 iT::' ·0067 ·() ·52
2. ~i6 1 · .::. / t:;Ei .. 4201 ·0068 ·0 ·40
2. 58 l " 38°75 ·4269 " 0068 ·0 ·38
r~ 61 1- :::~; Ctf:1:;;~ 43:::"!;8 006B () 39.:::. " :< :: " · "
2 ·6~5 1 ·408B ·4406 " 0069 ·0 ·39

==========~===================================================

HYDROGRAPH PEAK=
T HIE TO F'Er-'lK:::"
I~UI\.!OFF VOLUi~l!;::::::::

::.t £j.e? Hc)\..\,.." !:~.

• 11 ACI'-E:,·-F!~et
;.~

/'



HllnSER
IIlLER

&LUCEIRC =~~~PIlOJECT NO. ~ z.1:/{)()
-- ~)COMPUTED

CHECKED

DATE

c- /j4-7!I:.
"?01a/ Cl/&l::: 27+t2.7~7)"::.7Lf2~ (25% tbftls;en)

CN = 70 (29% {)ak./t2~j)en)

,P/rlifJi~-hitn :: /. ~5"'lnde.r (/O )Ir!W' I ~ Ar S CS )

/ft;drauic knyM= 2;ocv;4(

s///jJe '" (12,200 )(8'0)(106] "='.2>.2k
4~5ZPD (7Lf. 2) t>

dJalJtu '" 3LJ.(,{P c£
~

Sina ~/~ :> Q ca/~ adejttt:i:6

?!talJ3j?e Cha/cu-~//sltf

" Z/j" i/11jJ
.?l= 0.024
'S : K%

~ , ...-.__.. - ..,"_._.- ......

5/l{tp 2P~ > 6?7br Jiu! Wt-jytJ(/1~1 VJ1,/-h~1

-jI- nr a /"0 Y~/' ~A" t'{/~n I -l.Jor ~d -CI.feZ!LtPAJi-'f

)}~ttjJ ~ 2. ~S- /ncb -==I=> {f).;;.,./'-I &'2-- c,(
4,.. == ILl ~2- of- /. n Cl- R-C-1i;3-~ ~,--- /~. /7 c&

Nok: -t:(/t'f1 vn4.~ Z'/ ;,;. CPn~h~~·;;:::::::::::===:::::::

&a&w > Q :. culvM-la~te;J;;6t:

ClteLL kk-f~~£
IIWdefY/h-; &-.3 hI' 13"= n= 3./5

t2t~UI1lt' !rCjcct5/Jf -c:'l1frCl/lU

!he clt~LI .s- ~ 4J1/l-rt.; 29. () (£
'£



HanSER
allER

&. lUCEII\c

CL_T _----"\Lz~Ih:c;,~"9'?'..{~~.....If2.:l'o~a~(~)----------
PIIO.1eCT -...:.. ~ _

FEATUIIE --:--:-:--::-::--::- _

PIIO.lECT NO. 002 It 2'LK:)

.HEET-LOF~
COMPUTED ie"7f
CHECKED~ __

DATE tiArAs r~

;Zp rap t'1t~/::..
J

au :: 6. /46) j ~ t),3/P/ ~ V-=- U,4/)p:::. L. 7, 7 (1J~1?c)e-t(,II~e)
f,~r:s 'Iz

"



PROJECT Valley Camp Coal - Culvert C-44-24 Capacity Calculation

AREA= 74.2 ACRES
(~\lEF(V3F B(',SIN 5L.OPE::::: 30.2 PERCENT
CURVE NUMBER= 70.0
DESIGN STORM= 1.55 INCHES
STORM DURATION= 6.0 HOURS
1·IVDPP,UL Ie ;.F:!\!C·"!""!···!:::: :;;::000. FT:ET
MINIMUM INFILTRATJON RATE= .00 IN/HR

TP:::: • :i 1.1·(:;;:::;: HCHJRE
C::')=: 24.76:32

QPCFE= 375.90 CFE
I TER?H IONS:= 8

QPIN= 5.0240 INCHES
SCS 6-hour-

===============================================================
Accur'1ULATED

TIME RAINFALL
l-·IOURS I !'.ICHES

RUf\.IOFF
INCHES

RAINFALL.
EXCESS
INCHES

UNIT
HYDPOGPAPH

CFS

OUTFLOW
HYDROGPf~PH

CFS
==============================================================,..,

42 (j"~ l .. -~ 0000LII · .....1._1W·_.' ·
2" .(.1-~:.;

"
t3~?(}~) ·0000

'") 48 904B 0005..... " · ·
2" 51 ·9324 ·0013
2. 54 ·9417 ·0016
2. 57 ·9510 ·0020
~;:? " 6() ': <} ,~~~ (; :-~ ·0024·
2. (:~ .~:I "

96(":f~:i
" 0029

'") , , C';;?B7 0034·..:. " 0 1;':' · "
'") 69 ci8BO 00:39...... " ·
2. "7'") 9972 004'l.'.4.. · ·2. 7=i 1·(;c)tJ~; ·0050
2" 78 1 ·{)157 ·0057
2 .Ell 1 · ():?::i(> ·(>(>63
:2 II B4 1 ·0343 ·0070
'") 87 1 043=i 0078.<... · ·
2" 90 1·052B ·0085
~)

9~~:; 1 ()f:J2(; 0093~•• IP " ·
2 9' 1 071::::' 0102. . c) · ·
L:" 99 l ·OBO~::; ·Ol :l. 1
~) .. (;2 1 ·0888 ·01 19
~.

C)~3 :l. 09C.. :Z 0126....... " ·
.~. 013 :I. 1. (;36 OJ. ~)'+._~ It

" ·
_~.t II l(} 1 .. :i. :i 1- ()

" 01'1·2
.~ :I. :3 1 1 18'l 0150••••1 11 " "

.0000

.0000

.0005

.0008

.0003

.0004

.0004·

.0004
If ()()()5

.0005

.0006

.0006

.0006

.0007

.0007

.0007

.0008

.0008

.0008

.OOOH

.OOOB
11 (;(}i)~:j

" ()()()E3

.OOOB

.0
lB.9

116.8
249.5
345.1

352~ 1
297 .. ;~

171. =i
120.9
82.1
54.1
34·.7

13.4
8. 1
4.9
2n9
l .. 7
1.0

-:~
:r ••••'

/' II (;

"~'

.00

.00

.01

.08

.23

.42

.74
&:85
.93

1.00
1.07
1. 1"'''
1.22
1.30
:l..38
1.47
1.55
1.64
:1.• 73
1. 81
1. El9
1.9·<1
1 .. 97
1 .. 98

~~:. 4:::;:
3.46
::::;.49
3.52
3,,55

", h:!

of -1 "7-'1"'1
.:. " .c. .: .: .:

1. " 1. ~:3~5:t

1" 192;';:';
1.1999
1.2073
1.2129
1.2180
1. , '2:;:::::'1
i . ....::.~ ~::._:: ~::~ ~::':':

....-.- ........ . .

.025·<+

.0264

.0280

.··.r···..···.. 1.. :.) .. -....,' to,·

:::;:;::::;:::::::::::::::::

u()(il(j

" ()() 1 ()
.. 0010
.. 0010
.0011
.0008
.0008
,; (}()()~3

.. ()()C:lf::5

,0
,; f)

.0

.0

.0

.0

.0
tI (;

:::::::::::::::::::::::: :::::::'::::::::::::::'::::::;::::

2 .. :?(>
~?l: 2·<1
::'~ I: ::'~ (.1
~2 II :::::~.5

2.40
2.4't
:,"2" 4·6
2" 4"1-
:0"\ .-.,•••.•••

.' ", /



PRO,JECT Valley Camp Coal - Culvert C-44-24 Capacity Calculation
(Continued)

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

HYDPOGPAPH HYDPOGRAPH
CF'::3 CF·!3

(.'~CCLINUl..j~)Tr:::D
F(~! I !\!F·r'iL.!..

I r,iL:t···IE'3
PtJ!\!DFF
INCHES

Rr~ I !'.IFAL.L.
F:XCE~3~:;

INCHES

UNIT· OUTFI....O\.>J

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

3 6·'~~ 1 ~:2~::~;:3 (>3(>:3 0008 (j '-' ~2~t. " " · "- - ..::. ..

-~~ 6 / J. :?::::;f.-jLj. 03 1 1 OOOB 0 " ? .I.n " . · " ::- "
"":!' 7i) 1 ~2Al::::;;::5 (}~) 19 0008 (; '-) 1·'t....; " . " · "

.,;.. n

2~ ~7':~~ 1 ~~~Lj·E~5 1:)328 OOOB .:
..
j :? 09:, " . · " - n

=~============================================================

HYDROGPAPH PEAK=
TH1E TO PEAKe.,.,
Hi. iNDFF \lOL..UI'1E"'"

2.46 c:fs:.
2; ~«'55 HC)L\r s

,,;:.i9 Acr·e-··FeE,t

.>
"



PROJECT Valley Camp Coal - Culvert C-44-24 Cl00 yr, 6 hour SCS)

.5/6

AREA= 74.2 ACRES
AVERAGE BASIN SLOPE= 30.2 PERCENT
CURVE NUMBER= 70.0
DESIGN STORM= 2.25 INCHES
STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH= 2000. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

TP=::: • 149:~; HOURS
C3= 24,,"7 6~::'~2

QPCFS= 375.90 CFS
ITERATIONS= 8

QPIN= 5.0240 INCHES
SCS 6-hot.\F·

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

TIME RAINFALL
HOURS INCHES

FU-iINFALL
RUNOFF EXCESS
INCHES INCHES

UNIT
HYDROGRAPH

CFS

OI..JTFLOW
HYDROGRAPH

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

2. 18 " 81.6::::; ·0000 ·0000 ·0 ·00.., 21 8660 0000 0000 18. 9 00.L. · · · ·2. 24 ·9157 ·0008 ·0008 1 16. 8 ·02
2. 27 ·9654 .0027 ·0019 249. 5 ·13
2. 30 1 ·0152 ·0056 ·0029 345~ 1 "

L'J.7

2" 33 1 ·0649 ·(H)C?6 ·OO'lO 3-;1::.; " 9 :I. ·16
2 .. 36 1 " 1 146 ·014·6 "- 0050 352. 1 2. 24
2" ::-59 1 " :1.i'S4·3 ·0205 ·OObO 297. 2 3. 69
2" 42 1 ·2140 .0274· ·0069 232. 5 5. 45
::~.45 1 2637 0:552 0078 171 Co- 7. 4·3· · " · ~)

2. 48 1 ~ 1"""'4 0439 0087 120. 9 9 . 57·..::..:.:. · "
2. 51 1 ·35::::;5 " 051~.i ·0076 82" :!. :I. 1·76
2 .. 54 1 3670 0542 0027 54. l l-' 69· · · . ''::'"
r'> 57 l :3804 O~569 0027 34·" 7 l4 • 78.:;•• u · · ·,-, 60 l 3939 .0597 0028 21 8 14. 82..::.,; · · ·2. 6:~; 1 ·4-073 ·0626 ·0029 13. 4 14·. 02
2" 66 t " 4207 ·065~; " 0029 8. 1 12. 79
2. 69 1 4·342 0685 0030 4· h

C:l :I. 1 -19.. · .. .- "
r) -,,., 1 Lj.476 ()7l ::.; i)(}3() .., Sl 10. 33••:.. u I ..:.. " · " .':•• r.

L: • -yc: 1 '4·610 0746 ()()3l 1 -;, 9 . 42.I \0.1 · " · ·,-> "?B 1 474::'i 0777 0031 1 () 8. 77••: •• 11 " .. · ·,..> Ell l l~·E~·7c.;; 0f:30~f ()(;::::;~:? t~ 8. :::;'4·. .:•• n · .. · ·
~', 04 1. ~;,;.:.{() 1. ::::; 0842 00~5::~, :::: 8. O'?.:::... ); ,. · "
"'.' B7 1. ;:.5 1 '1-\3 OB7~:J OO::::;:~; ~ "'j ~

~;)8.I:".:. · " " · .':.. .I •

::~ :t 70 1 5~?~:3~:2 070B 003·'+ :~ 0 7 9<=· ,. · :; · ,-',
==============:=====================================:==~:~=====:===

H"lD;:;;(JGF~:t:':)PH FI:::P,!<::'
'r U"1E 'fD PF(~r-:::::::

I::;:UNUFF VOLU,Y1E:::::::

1. 'i·. 82 c: ·f s
.,:::" t.:ll.) HoU I'" ~:.;

2. 10 {~Clr·e"--Fec~'i:.



ASCA's



HanSEn
alLEn

&lUCElnc

CLieNT --,V:~At.l"='1W£.et.4-~/MtCJ¥LUP~ _
PIlOol1!CT_if=r.D:l-M:L£d----Lll:R-;..c:;&ej;:>j.OdJ1.~o:~<e;.,< _

fEATUIlE

PIlOJeCT NO. 067, I/, ZOe:::>

.HeeT-LoF~
COMPUTED !Jet
CNECII:E'!.D_-,--~_
DATe 7,~ 1/1. / ~

I

54£"5

SK5' th61I1CJ~d .z0 AscA-d Clao rd1ny A 11~?tJ b06M
1-1//(!j e!&nk~hc?7l,

AscA-0 /5 cJrO;JjJ4;!- )rtC7 has. j~e'f1 ecfdd b PtJ74cf3

71Jl/it hlOI ttJNrJII~ /3 '/ H:;NJ)S := tbz.&861~

PoND AfleJ Q/m); (p_o,z/))Z-
'pf-~,<6;j

er;:>/A 1!,~3
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Suzanne Oilndoy, M.O.. M.P.H.

~:r;Ul'';' D,rl"rrr.JI'

October 14, 1986
!:i3H-6146

Mr. T. G. Whiteside
Valley Camp of utah, Inc.
Scofield Route
Helpp-r, Utah 84526

RE: Mine water treatment

Dear Mr. White~ide:

We have rev'iewed Drawing Nos. 81-0027 and 64-0002 and information submitted 20
August and 17 September, 1986 for the referenced mine water treatment system.

Based upnn our review, we have determined that the proposed alteration
basicany conforms with the State Wastewater Disposal Regulations.

Mine water is collected from the First East Mains and six worked out sections
of the Belina No.1 Mine. This entire area is sealed and provides settlement
prior to discharge through pumps. The pumps are controlled by remote
sensors. The sensors are locatea such that the pumps are turned off before
the water level reaches the effluents pipes. Water from the First East sump
is conveyed to the outlet of Filter Pond 005 where 1t is combined w1th treated
water from Filter Pond 005 and discharged into Whiskey Creek.

Regular operation and maintenance observations of the pumps and sensors should
be made. If the di~charge fails to meet State or Federal discharge
limitations additional improvements must be made.

Sincerely?
/'

UTAH WATER POLLUTION tONTROL COMMITTEE

~n it. £;1iflA..-

~ Ca1vin K. Sudweeks
Executive Secretary

cc; Oil, Gas &Mining
David Ar;otti. Southeastern District Health Dept.

0070-43

Kc:-nn",tI1 L ~kema. Dlreaor • Dll,olSlon of EnvirCJnJ'r'lerlraf Healt.'1



(1','1 STATE Of UTAH •
~~ NATURAL RESOURCES
~ Oil, Gas & Mining

• Norman H. Bangerter. Governor
Dee C. Hansen. Executive Director

Dionne R. Nielson. Ph.D.. Division Director,

355 W. North Temple· 3 Triad Center· Suite 350· Solt lake City, UT 84180-1203· 801-538-53dO

october 15, 1986

Mr. Trevor G. Whiteside
Ollef Engineer
Valley Camp of utah, Inc •

.Scofield Route
Helper, utah 84526

Dear Mr. Whiteside:

Re: Approval of MAP Amendment, Modification of NPOES Permit, 6-inch Bypass
Mine Water Discharge Line From Underground Abandoned Workings, Valley Camp
of Utah,Inc., Belina Mine, ACT/OO7/001, Folder 14, carbon County, utah

On August 20, 1986 Valley camp submitted a request to modify their
existing NPOES Permit and construct a new 6" mine water discharge pipe from
abandoned sections of the mine to the outlet of the Belina Mine filter pond
(outfall No. 005). This request, although directed to the Environmental
Protection Agency for formal approval, has been reviewed as a MRP permit
amendment by the Division.

Currently, all mine water discharge, including both water from abandoned
sections of the mine and working sections of the mine, is passed through the
filter pond. The proposal requests to pass only water made in the active
working sections of the mine through the filter pond and discharge water from
the abandoned sections at the pond outlet. The system has been designed so
that the monitoring and sampling station will include both discharges and be
considered as only one discharge. This discharge will still be administered
under th~ NPOES Permit and all effluent limitations will still apply.
Therefore, the proposal is in line with the regulations and approval is hereby
granted from the Division contingent upon apPFoVal from State Health and the
Environmental Protection Agency.

Please contact me or David Cline, should you have any questions or need
additional information.

djh
cc: Allen Klein

Rob Waline, EPA
Marv Maxell, OEH
Dave Lof

8992R179

Sincerely, .,

{J MY~(~ 7Jj~
D. Wayne redberg \J .. - .' -.
Permit Supervisor/
Reclamation Hydrologist

Lowell Braxton
Dave Cline
Sue Linner

on equal opportunity emole-.'er

'I • --

:::1/70



Permit No. UT0022985
Minor Industrial

STATE OF UTAH
DIVISION OF WATER QUALITY

DEPARTMENT OF ENVIRONMENTAL QUALITY
SALT LAKE CITY, UTAH

AUTHORIZATION TO DISCHARGE UNDER THE

UTAH POLLUTANT DISCHARGE ELIMINATION SYSTEM
(UPDES)

In compliance with provisions of the Utah Water Quality Act, Title 19, Chapter 5, Utah
Code A1I1Iotated ("ClCA") 1953. as amended (the "Act"),

VALLEY CAMP OF UTAH

is he;:~by authorized to discharge from its facility located two (2) miles south of Scofield, Utah,
with the outfalls located at latitude 39° 42' 05", longitude HI" 09' 27", and latitude 39° 41' 54",
longitude 111° 09' 25", and latitude 39° 41' 47", longitude 111° 09' 22" and latitude 39" 39' 55",
longitude lU" 10' 18", and latitude 39° 40' 03", longitude 111° to' 07", to receiving waters
named

WHISKEY CREEK and MUD CREEK

in accordance with discharge point(s), effluent limitations, monitoring requirements and other
conditions set forth herein.

This permit shall become effective on

August 19, 1992

TIllS pernlit and the authorization to discharge shall expire at midnight,

August 31, 1997

Authorized Pennitting Official
Executive Secretary
Utah Water Quality Board
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PART I
Pennit No.UT0022985

I. EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS

A. Defmitions.

1. The "30-day (and monthly) average" is the arithmetic average of all samples collected
during a consecutive 30-day period or calendar month, whichever is applicable. The
calendar month shall be used for purposes of reporting self-monitoring data on discharge
monitoring report fonns.

2. The "7-day (and weekly) average" is the arithmetic average of all samples collected
during a consecutive 7-day period or calendar week, whichever is applicable. The 7-day
and weekly averages are applicable only to those effluent characteristics for which there
are 7-day averJge effluent limitations. llte calendar week which begins on Sunday and
ends on Saturday, shall be used for purposes of reporting self- monitoring data 011

discharge monitoring report forms. Weekly averages shall be calculated for all calendar
weeks with Saturdays in the mollth. If a calendar week overlaps two months (Le., the
Sunday is in one month and the Saturday in the following month), the weekly average
calculated for that calendar week shall be included in the data for the month that contains
the Satw·day.

3. "Daily Maximum" ("Daily Max.") is the maximum value allowable in allY single sample
or instantaneous measurement.

4. A "grab" sample, for monitoring requirements, is defmed as a single "dip and take"
sample collected at a representative point in the discharge stream.

5. An "instantaneous" measurement, for monitoring requirements, is defined as a single
reading, observation, or measurement.

6. "Upset" means an exceptional incident in which there is unintentional and temporary
noncompliance with teclmology-based pennit effluent limitations because of factors
beyond the reasonable control of the pemlittee. An upset does not include noncompliance
to the extent caused by operational error, improperly designed treatment facilities,
inadequate treatment facilities, lack of preventive maintenance, or careless or improper
operation.

7. "Bypass" means the intentional diversion of waste streams from any portion of a
treatment facility.

8. "Severe property damage" means substantial physical damage to property, damage to the
treatment facilities which causes them to become inoperable, or substantial and permanent
loss of natural resources which can reasonably be expected to occur in the absence of a
bypass. Severe property damage does not mean economic loss caused by delays in
production.

3
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Pennit No.UT0022985

9. "Executive Secretary" means Executive Secretary of the Utah Water Quality Board.

10. "EPA" means the United States Environmental Protection Agency.

11. "Sludge" is any solid, semi-solid or liquid residue that contains materials removed during
treatment. Sludge includes, but is not limited to, primary and secondary solids and
sewage products.

12. The teon "settleable solids" is that matter measured by the volumetric method specified
below.

Fill an Imhoff cone to the orie-liter mark with a thoroughly mixed sample. Allow to
settle undisturbed for 45 minutes. Gently stir along the inside surface of the cone with
a stirring rod. allow to settle undisturbed for 15 minutes longer. Record the volume of
settled material in the cone as milliliters per litter. Where a separation of settleable and
floating material occurs, do not include the floating material in the reading.

B. Description of Discharge Point(s).

The authorization to discharge provided under this pennit is limited to those outfalls specifically
designated below as discharge locations. Discharges at any location not autllorized under a
UPDES pennit is a violation of the Act and may be subject to penalti~s under the Act.
Knowingly discharging from an unauthorized location or failing to report an unauthorized
discharge may be subject to criminal penalties as provided under the Act.

Outfall Number

001

002

003

4

Location of Discharge Point(s)

A 18 inch discharge pipe located on the
Northwest side of the North sediment pond.
Located at latitude 3~ 42' 05" and longitude
1110 09' 27", discharging to Mud Creek.

A 18 inch discharge pipe located on the
West side of the middle sediment pond.
Located at latitude 3~ 41' 54" and longitude
1110 09' 25", discharging to Mud Creek.

A 18 inch discharge pipe located on the
Southwest side of the South sediment pond.
Located at latitude 3~ 41' 47" and longitude
1110 09' 22", discharging to Mud Creek.



004

005

C. Nan'ative Standard.
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Pennit No.UT0022985

A 18 inch discharge pipe located on the
Northeast side of the sediment pond. Located
at latitude 3~ 39' 55" and longitude 1110 10/
18", discharging to Whiskey Creek.

A 3 inch parshall flume located on the South
side of the fIlter pond. Located at latitude
390 40/ 03" and longitude 1110 10/ 07",
discharging to Whiskey Creek.

It shall be unlawful, and a violation of this pemlit, for the pennittee to discharge or place any
waste or other substance in such a way as will be or may become offensive such as ulUlatura!
deposits. floating debris. oil, scum or other nuisances such as color, odor or taste, or conditions
which produce wldesirable aquatic life or which produces objectionable tastes in edible aquatic
organisms; or concentrations or combinations of substances which produce undesirable
physiological responses in desirable resident fish, or other desirable aquatic life, or undesirable
human health effects, as detennined by bioassay or other tests perfonned in accordance with
standard procedures.

D. Specific Limitations and Self-monitoring Requirements.

1. Effective immediately and lasting the duration of this permit, the pennittee is authorized
to discharge from Outfall 001, 002, 003, 004, and 005. Such discharges shall be limited
and monitored by the permittee as specified below:

Effluent Lintitations (Outfalls 001, 002, 003, 004, and 005)

30-day 7-Day Daily
Parameter Average Average Maximum

Total Suspended Solids 25 mg/L 35 mg/L 70 mg/L
Total Dissolved Solids 700 mg/L N.A. 1000 mg/L
Iron N.A. N.A. 1.0 mg/L
Oil and Grease N.A. N.A. 10 mg/L

The pH of the discharge shall not be less than 6.5 nor greater than 9.0 in any sample.

N.A. -- Not Applicable

5
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In addition to these limitations, and in accordance with the Colorado River Basin Salinity Control
Forum policy. The Total Dissolved Solids (IDS) from all the outfalls combined may not exceed one
(1) ton per day

Effluent Limitation (summation of outfalls 001, 002, 003, 004 and 005)

Parameter

Total Dissolved Solids

30-day
Average

1000 lbs/day

7-Day
Average

N.A.

Daily
Maximum

2000 lbs/day

40 CFR 434.63 entitles this facility to an altemate limits for Total Suspended Solids, and pH, for
precipitation events The altemative pennit limitations are:

Effluent Limitations

Parameter

Total Settleable Solids

30-day
Average

N.A.

7-Day
Average

N.A.

Daily
Maximum

0.5 mL/L

The pH of the discharge shall not be less than 6.0 nor greater than 9.0 in any sample.

N.A. -- Not Applicable

In order to invoke this alternative, the conditions of 40 CFR 434.63(2) must be met.

Self-Monitoring Requirements (Outfalls 001, 002, 003, 004, and 005)

Parameter Frequency Sample Type Units

Total Flow (a),(b) Monthly Estimated MGD
Total Suspended Solids Monthly Grab mg/L
Total Dissolved Solids Monthly Grab mg/L
Iron Monthly Grab mg/L
Oil and Grease Monthly Grab mg/L
pH Monthly Grab S.U.

(a) Flow measurements of effluent volume shall be made in such a manner that the permittee
can affmnatively demonstrate that representative values are being obtained.

(b) If the rate of discharge is controlled, the rate and duration of discharge shall be reported.

6
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II. MONITORING, RECORDING AND REPORTING REQUIREMENTS

A. Representative Sampling. Samples taken in compliance with the monitoring requirements
established under Part I shall be collected from the'effluent stream prior to discharge into
the receiving waters. Samples and measurements shall be representative of the volume
and nature of the monitored discharge. Sludge samples shall be collected at a location
representative of the quality of sludge immediately prior to the use-disposal practice.

B. Monitoring Procedures. Monitoring must be conducted according to test procedures
approved under Utah Administrative Code ("UAC") R317-2- 10, unless other test
procedures have been specified in this permit.

C. Penalties for Tampering. The Act provides that any person who falsifies, tampers with,
or knowingly renders inaccurate, any monitoring device or method required to be
maintained under tlus permit shall, upon conviction, be punished by a fine of not more
than $10,000 per violation, or by imprisorunent for not more than six months per
violation, or by both.

D. Reporting of Monitoring Results. Monitoring results obtained during the previous month
shall be summarized for each month and reported on a Discharge Monitoring Report
Form (EPA No. 3320-1), post-marked no later than the 28th day of the month following
the completed reporting period. The first report is due on September 28, 1992. If no
discharge occurs during the reporting period, "no discharge" shall be reported. Legible
copies of these, and all other reports required herein, shall be signed and certified in
accordance with the requirements of Signatory Requirements (see Part IV.G), and
submitted to the Director, Division of Water Quality and to EPA at the following
addresses:

original to: Department of Enviromnental Quality
Division of Water Quality
288 North 1460 West
PO Box 144870
Salt Lake City, Utah 84114-4870

copy to: United States Environmental Protection Agency Region VIll
Denver Place
999 18th Street, Suite 500
Denver, Colorado 80202-2466

Attention: Water Management Division
Compliance Branch (8WM-C)

7
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E. Additional Monitoring by the Pennittee. If the pe~ttee monitors any parameter more
frequently than required by this permit, using test procedures approved under UAC R317
2-10 or as otherwise specified in this pennit, the results of this monitoring shall be
included in the calculation and reporting of the data submitted in the DMR. Such
increased frequency shall also be indicated. Only those parameters required by the pennit
need to be reported.

F. Records Contents. Records of monitoring infonnation shall include:

1. The date, exact place, and time of sampling or measurements:
2. The individual(s) who perfonned the sampling or measurements;
3. The date(s) and time(s) analyses were perfonned;
4. The individual(s) who perfonned the analyses;
5. The analytical teclUliques or methods used; and,
6. nle results of such analyses.

G. Retention of Records. The pemlittee shall retain records of all monitoring infonnation,
including all calibration and maintenance records and all original strip chart recordings
for continuous monitoring instrumentation, copies of all reports required by this pennit,
and records of all data used to complete the application for this pennit, for a period of
at least three years from the date of the sample, measurement, report or application. This
period may be extended by request of the Executive Secretary at any time. A copy of this
UPDES permit must be maintained on site during the duration of activity at the permitted
location.

H. Twenty-four Hour Notice of Noncompliance Reporting.

1. The permittee shall (orally) report any noncompliance which may seriously
endanger health or enviro1Uuent as soon as possible, but no later than twenty-four
(24) hours from the time the permittee fust became aware of circumstances. The
report shall be made to the Division of Water Quality, (801) 538-6146, or 24 hour
answering service (801) 536-4123.

2. The following occurrences of noncompliance shall be reported by telephone (801)
536-4123 as soon as possible but no later than ·24 hours from the time the
pennittee becomes aware of the circumstances:

a. Any noncompliance which may endanger health or the environment;

b. Any unanticipated bypass which exceeds any effluent limitation in the
pennit (See Part III.G, Bypass of Treatment Facilities.);

c. Any upset which exceeds any effluent limitation in the pemlit (See Part
IU.H, Upset Conditions.); or,

8
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d. Violation of a maximum daily discharge limitation for any of the
pollutants listed in the permit.

3. A written submission shall also be provided within five days of the time that the
permittee becomes aware of the circumstances. The written submission shall
contain:

a. A description of the noncompliance and its cause;

b. The period of noncompliance, including exact dates and times;

c. The estimated time noncompliance is expected to continue if it has not
been corrected; and,

d. Steps taken or planned to reduce, eliminate, and prevent reoccurrence of
the noncompliance.

e. Steps taken, if any, to mitigate the adverse impacts on the enviromnent and
human health during the noncompliance period.

4. The Executive Secretary may waive the written report on a case-by-case basis if
the oral report has been received within 24 hours by the Division of Water
Quality, (80l) 538-6146.

5. Reports shall be submitted to the addresses in Part lID, Reporting ofMonitoring
Results.

I. Other Noncompliance Reporting. Instances of noncompliance not required to be reported
within 24 hours shall be reported at the time that monitoring reports for Part 1l.D are
submitted. The reports shall contain the infonnation listed in Part II.H.3.

J. Inspection and Entry. The permittee shall allow the Executive Secretary, or an authorized
representative, upon the presentation of credentials and other documents as may be
required by law, to:

1. Enter upon the permittee's premises where a regulated facility or activIty is
located or conducted, or where records must be kept under the conditions of the
permit;

2. Have access to and copy, at reasonable times, any records that must be kept under
the conditions of this permit;

3. Inspect at reasonable times any facilities, equipment (including monitoring and
control equipment), practices, or operations regulated or required under this
pennit; and,

9
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Pennit No.UfOO22985

4. Sample or monitor at reasonable times, for the purpose of assuring permit
compliance or as otherwise authorized by the Act, any substances or parameters
at any location.

I

i
~
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III. COMPLIANCE RESPONSIBILmES

A. Duty to Comply. The permittee must comply with all conditions of this pennit. Any
permit noncompliance constitutes a violation of the Act and is groundc; for enforcement
action; for permit termination, revocation and reissuance, or modification; or for denial
of a pennit renewal application. The permittee shall give advance notice to the Executive
Secretary of any planned changes in the permitted facility or activity which may result
in noncompliance with permit requirements.

B. Penalties for Violations of Permit Conditions. The Act provides that any person who
violates a pennit condition implementing provisions of the Act is subject to a civil penalty
not to exceed $10,000 per day of such violation. Any person who willfully or negligently
violates pennit conditions of the Act is subject to a fine not exceeding $25,000 per day
of violation; Any person convicted under UCA 19-5-115(2) a second time shall be
punished by a fine not exceeding $50,000 per day. Except as provided at Part III.G,
Bypass of Treatment Facilities mId Part Ill.H, .Upset COllditions, nothing in thispennit
shall be construed to relieve the pennittee of the civil or criminal penalties for
noncompliance.

C. Need to Halt or Reduce Activity not a Defense. It shall not be a defense for a pennittee
in an enforcement action that it would have been necessary to halt or reduce the pennitted
activity in order to maintain compliance with the conditions of this pennit.

D. Duty to Mitigate. The pernlittee shall take all reasonable steps to minimize or prevent
any discharge in violation of this permit which has a reasonable likelihood of adversely
affecting humml health or the environment.

E. Proper Operation and Maintenance. The permittee shall at all times properly operate and
maintain all facilities and systems of treatment and control (and related appurtenances)
which are installed or used by the pennittee to achieve compliance with the conditions
of this pennit. Proper operation mld maintenance also includes adequate laboratory
controls and quality assurance procedures. This provision requires the operation of back
up or auxiliary facilities or similar systems which are installed by a pennittee only when
the operation is necessary to achieve compliance with the conditions of the permit.

F. Removed Substances. Collected screening, grit, solids, sludges, or other pollutants
removed in the course of treatment shall be buried or disposed of in such a manner so as
to prevent any pollutant from entering any waters of the state or creating a health hazard.
Sludge/digester supernatant and ftlter backwash shall not directly enter either the fmal
effluent or waters of the state by any other direct route.

11
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G. Bypass of Treatment Facilities.

1. Bypass not exceeding limitations. The pennittee may allow any bypass to occur
which does not cause effluent limitations to be exceeded, but only if it also is for
essential maintenance to assure efficient opemtion. These bypasses are not subject
to the provisions of paragraphs 2 and 3 of this section. Return of removed
substances, as described in Part IIIP, to the discharge stream shall not be
considered a bypass under the provisions of this paragraph.

2. Notice:

3. Anticipated bypa..<;s. If the pelmittee knows in advance of the need for a
bypass, it shall submit prior notice, if possible at least ten (10) days before
the date of the bypass.

b.. Unanticipated bypass.
unanticipated bypass as
Reporting.

The pennittee shall submit notice of an
required under Part Ill, Twcllty- four Hour

3. Prohibition of bypass.

a. Bypass is prohibited and the Executive Secretary may take enforcement
action against a pennittee for a bypass, unless:

(1) The bypass was unavoidable to prevent loss oflife, personal injury,
or severe property damage ;

(2) There were no feasible alternatives to the bypass, such as the use
of auxiliary treatment facilities, retention of untreated wastes, or
maintenance during nornlal periods of equipment downtime. This
condition is not satisfied if adequate back-up equipment should
have been installed in the exercise of reasonable engineering
judgment to prevent a bypass which occurred during nonnal
periods of equipment downtime or preventive maintenance; and,

(3) The pennittee submitted notices as required under paragraph 2 of
this section.

b. The Executive Secretary may approve an anticipated bypass, after
considering its adverse effects, if the Executive Secretary detemlines that
it will meet the three conditions listed above in paragraph 3.a of this
section.

12
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H. Upset Conditions.

1. Effect of an upset. An upset constitutes an affinnative defense to an action
brought for noncompliance with technology based pennit effluent limitations if the
requirements of paragraph 2. of this section are met. Executive Secretary's
administrative detennination regarding a claim of upset cannot be judiciously
challenged by the permittee until such time as an action is initiated for
noncompliance.

2. Conditions necessary for a demon~tration of upset. A pennittee who wishes to
establish the affinllative defense of upset shall demonstrate, through properly
signed, contemporaneous operating logs, or other relevant evidence that:

a. An upset occurred and that the permittee can identify the cause(s) of the
upset;

b. The penuitted facility was at the time being properly operated;

c. The pemlittee submitted notice of the upset as required under Part ll.I,
Twenty10ur Hour Notice of Noncompliance Reporting; and,

d. The pennittee complied with any remedial measures required under Part
llI.D, Duty to Mitigate.

3. Burden of proof. In any enforcement proceeding, the pennittee seeking to
establish the occurrence of an upset has the burden of proof.

I. Toxic Pollutants. TIle pennittee shall comply with effluent standards or prohibitions
established under Section 307(a) of The Water Quality Act of 1987 for toxic pollutants
within the tinte provided in the regulations that establish those standards or prohibitions,
even if the pennit has not yet been modified to incorporate the requirement.

J. Changes in Discharge of Toxic Substances. Notification shall be provided to the
Executive Secretary as soon as the pennittee knows of, or has reason to believe:

1. That any activity has occurred or will occur which would result in the discharge,
on a routine or frequent basis, of any toxic pollutant which is not limited in the
pennit, if that discharge will exceed the highest of the following "notification
levels":

a. One hundred micrograms per liter (100 uglL);

13
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Two hundred micrograms per liter (200 ug/L) for acrolein and
acrylonitrile; five hundred micrograms per liter (500 ug/L) for 2,4
dinitrophenol and for 2-rnethyl-4, 6-dinitrophenol; and one milligram per
liter (I mg/L) for ant.imony;

Five (5) times the maximum concentration value reported for that pollutant
in the pennit application in accordance with UAC R317-8-3.4(7) or (10);
or,

l
!...
,
I

.,a

!
1

j

2.

d. The level established by the Executive Secretary in accordance with UAC
R317-8-4.2(6).

That any activity has occurred or will occur which would result in any discharge,
on a non-routine or infrequent basis, of a toxic pollutlUlt which is not limited in
the penuit, if that dischw'ge will exceed the highest of the following "notification
levels": .

a. Five hundred micrograms per liter (500 ug/L);

b. One milligram per liter (I mg/L) for antimony:

p.
11

J

1

1
c. Ten (10) times the maximum concentration value reported for that

pollutant in the pennit application in accordance with UAC Rl17-8-3.4(9);
or,

,
I:
]

K.

d. The level established by the Executive Secretary in accordance with UAC
R317-8-4.2(6).

Industrial Pretreatment. Any wastewaters discharged to the sanitary sewer, either as a
direct discharge or as a hauled waste, are subject to Federal, State and local pretreatment
regulations. Pursuant to Section 307 of The Water Quality Act of1987, the pennittee shall
comply with all applicable federal General Pretreatment Regulations promulgated at 40
CFR 403, the State Pretreatment Requirements at UAC Rl17-8-8, and any specific local
discharge limitations developed by the Publicly Owned Treatment Works (POTW)
accepting the wastewaters.

In addition, in accordance with 40 CFR 403.12(p)(1), the pennittee must notify the
POTW, the EPA Regional Waste Management Director, and the State hazardous waste
authorities, in writing, if they discharge any substance into a POTW which if otherwise
disposed of would be considered a hazardous waste under 40 CFR 261. This notification
must include the name of the hazardous waste, the EPA hazardous waste number, and the
type of discharge (continuous or batch).

14
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IV. GENERAL REQUIREMENTS

A. Planned Changes. The pennittee shall give notice to the Executive Secretary as soon as
possible of any planned physical alterations or additions to the pennitted facility. Notice
is required only when the alteration or addition could significantly change the nature or
increase the quantity of pollutants discharged. This notification applies to pollutants
which are not subject to effluent limitations in the pennit. In addition, if there are any
plwmed substantial changes to the pennittee's existing sludge facilities or their manner
of operation or to current sludge management practices of storage and disposal, the
pennittee shall give notice to the Executive Secretary of any planned changes at least 30
days prior to their implementation.

B. Antic.il!.a1ed Noncompliance. The pemlittee shalt give advance notice to the Executive
Secretary of any plwuled changes in the penllitted facility or activity which may result
in noncompliance with pennil requirements.

C. Pelmit Actions. TIlis permit may be modified, revoked and reissued, or tenninated for
cause. The fIling of a request by the pennittee for a pennit modification, revocation and'
reissuance, or temunation, or a notifIcation of planned changes or anticipated
noncompliance, does not stay any permit condition.

D. Duty to Reapply. If the permittee wishes to continue an activity regulated by tIus penuit
after the expiration date of this permit, the pennittee shall apply for and obtain a new
permit. The application shall be sublnitted at least 180 days before the expiration date
of this pennit.

E. Duty to Provide Information. The permittee shall fumish to the Executive Secretary,
within a reasonable time, any infonnation which the Executive Secretary may request to
detennine whether cause exists for modifying, revoking and reissuing, or terminating this
permit, or to detennine compliance with this pennit. The pennittee shall also furnish to
the Executive Secretary, upon request, copies of records required to be kept by this
permit.

F. Other Illfonnation. When the permittee becomes aware that it failed to submit any
relevant facts in a pennit application, or submitted incorrect infonnation in a pennit
application or any report to the Executive Secretary, it shall promptly submit such facts
or infonnation.

G. Signatory Requirements.. All applications, reports or infonnation submitted to the
Executive Secretary shall be signed and certifIed.

1. All permit applications shall be signed by either a principal executive officer or
rUllking elected official.
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2. All reports required by the pennit and other infonnation requested by the
Executive Secretary shall be signed by a person described above or by a duly
authorized representative of that person. A person is a duly authorized
representative only if:

a. The authorization is made in writing by a person described above and
submitted to the Executive Secretary, and,

b. The authorization specifies either an individual or a position having
responsibility for the overall operation of the regulated facility, such as the
position of plant manager, superintendent, position of equivalent
responsibility, or an individual or position having overall responsibility for
envi.ronmental matters. (A duly authorized representative may thus be
either a named individual or any individual occupying a named position.)

3. Changes to authorization. If an authorization WIder paragraph IV.G.2 is no longer
accurate because a different individual or position bas responsibility for the overall
operation of the facility, .a new authorization satisfying the requirements of
paragraph IV.G.2 must be submitted to the Executive Secretary prior to or together
with any reports, infonnation, or applications to be signed by an authorized
representative.

4. Cel1ification. Any person signing a document under this section shall make the
following certification:

"I certify under penalty of law that this document
and all attaclullents were prepared under my
direction or supervision in accordance with a system
designed to assure that qualified personnel properly
gather and evaluate the infonnation submitted.
Based on my inquiry of the person or persons who
manage the system, or those persons directly
responsible for gathering the infonnation, the
infonnation submitted is, to the best of my
knowledge and belief, true, accurate, and complete.
I am aware that there are significant penalties for
submitting false infonnation, including the
possibility of fme and imprisonment for knowing
violations."
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H. Penalties for Falsification of Reports. The Act provides that any person who knowingly
makes any false statement, representation, or certification in any record or other document
submitted or required to be maintained under this permit, including monitoring reports or
reports of compliance or noncompliance shall. upon conviction be punished by a fine of
not more than $10,000.00 per violation, or by imprisonment for not more than six months
per violation, or by both.

I. Availability of Reports. Except for data determined to be confidential under UAC R317
8-3.2, all reports prepared in accordance with the terms of this pennit shall be available
for public inspection at the office of Executive Secretary. As required by the Act, pennit
applications, pennits and effluent data shall not be considered confidential.

J. Oil and Hazardous Substance Liability. Nothing in this permit shall be construed to
preclude the pemlittee of any legal action or relieve the penuittee from any
responsibilities, liabilities, or penalties to which the permittee is or may be subject under
the Act.

K. Property RiJilits. The issuance of tlus permit does not convey any property rights of any
sort, or any exclusive privileges, nor does it authorize any injury to private property or
any invasion of personal rights, nor any infringement of federal, state or local laws or
regulations.

L. Severabilitv. The provisions of this permit are severable, and if any provisions of this
pennit, or the application of any provision of this permit to any circumstance, is held
invalid, the application of such provision to other circumstances, and the remainder of this
pennit, shall not be affected thereby.

M. Transfers. This pennit may be automatically transferred to a new pennittee if:

1. The current permittee notifies the Executive Secretary at least 20 days in advance
of the proposed transfer date;

2. The notice includes a written agreement between the existing and new permittees
containing a specific date for transfer of pennit responsibility, coverage, and
liability between them; and,

3. The Executive Secretary does not notify the existing pennittee and the proposed
new permittee of his or her intent to modify, or revoke and reissue the permit.
If this notice is not received, the transfer is effective on the date speCified in the
agreement mentioned in paragraph 2 above.

N. State Laws. Nothing in this pemlit shall be construed to preclude the institution of any
legal action or relieve the permittee from any responsibilities, liabilities, or penalties
established pursuant to any applicable state law or regulation under authority preserved
by UCA 19-5-117.
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O. Water Quality-Reopener Provision. This pennit may be reopened and modified
(following proper administrative procedures) to include the appropriate effluent limitations
and compliance schedule, if necessary, if one or more of the following events occurs:

1. Water Quality Standards for the receiving water(s) to which the pennittee
discharges are modified in such a manner as to require different effluent limits
than contained in this pennit.

2. A final wasteload allocation is developed and approved by the State and/or EPA
for incorporation in this pennit.

3. A revision to the current Water Quality Management Plan is approved and
adopted which calls for different effluent limitations than contained in tins penuit.

P. Toxicity Limitation -Reopener Provision.

This pennit may be reopened and modified (following proper administrative procedures)
to include Whole Effluent Toxicity (WET) testing, or any other conditions related to the
control of toxicants if one or more of the following events occur:

1. Toxicity is detected during the life of the pennit.
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STATEMENT OF BASIS
PERMIT RENEWAL

VALLEY CAMP OF UTAU

UPDES No. UT0022985
MINOR INDUSTRIAL

FACILITY CONTACT:
Walter Wright
President and Chief Operating Officer
Scofield Route
Helper, Utah 84526
Phone: (801) 448-9413

STANDARD INDUSTRIAL CLASSIFICATION (SIC) CODE:

The SIC code for this facility is 1222 (Bituminous Coal Underground Mining).

DESCRIPTION OF FACILITY AND BACKGROUND INFORMATION;

Valley Camp of Utah owns and operates the Valcam loading facility and the Belina underground
coal mine. The company began mining operations in 1977, with an average annual output of
750,000 tons. The mine is extracting coal via two (2) continuous miners. All of the mine water
is piped to outfall 005. Outfalls 001, 002, and 003 discharge from the Valcam loading facility's
disturbed area's settlement ponds. The loading facility is located approximately two (2) miles
south of the town of Scofield, Carbon County. Outfall 001 is located at latitude 39" 42' 05" and
longitude 111° 09' 27", discharging to Mud Creek. Outfall 002 is located at latitude 39° 41' 54"
and longitude 111° 09' 25", discharging to Mud Creek. Outfall 003 is located at latitude 39° 41'
47" and longitude 111° 09' 22" discharging to Mud Creek. Outfalls 004, and 005 discharge from
the Belina coal mine. The mine is located approximately six (6) miles south of the town of
Scofield, Carbon County. Outfall 004 discharges from the mine's disturbed area's settlement
pond. Outfall 005 is a concrete multi-media fIlter pond for all of the in-mine water. Outfall 004
is located at latitude 39" 39' 55" and longitude 111° 10' 18", discharging to Whiskey Creek a
tributary of Mud Creek. Outfall.005 is located at latitude 39° 40' 03" and longitude 111° 10' 07",
discharging to Whiskey Creek a tributary of Mud Creek. The mine is currently classified as a
major discharging facility. In the past three years Valley Camp of Utah has averaged 0.134
MOD for their total discharge, given this fact the Division of Water Quality has petitioned EPA
Region VIII to reclassify the mine as a minor discharging facility. The outcome of this petition
is unknown at this time, however the pennit is written with the assumption that this
reclassification has taken place. As of July 1, 1992 Valley Camp of Utah was shutting down
operations until a new coal contract can be secured.

DESCRIPTION OF DISCHARGE:

The facility has been reporting on a monthly basis. A summary of the last 12 submitted DMR's
is listed on the next page.



Valley Camp of Utah
Statement of Basis

Page 2

Self-Monitoring Data (Outfall 001)

flow TSS TDS Fe· Oil & Grease
Date MGD m.g& m.g& m.g& m.g& PH

6-91 No Discharge
7-91 No Discharge
8-91 No Discharge
9-91 No Discharge

10-91 No Discharge
11-91 No Discharge
12-91 No Discharge j
1-92 No Discharge
2-92 No Discharge
3-92 No Discharge
4-92 No Discharge
5-92 No Discharge

average
permitted 25 700 2.0 10.0 6.5-9.0

Self-Monitoring Data (Outfall 002)

Flow TSS TDS Fe Oil & Grease
Date MGD mg& mg& mg& ~ R!!

6-91 No Discharge
7-91 No Discharge
8-91 No Discharge
9-91 No Discharge

10-91 No Discharge
11-91 No Discharge
12-91 No Discharge
1-92 No Discharge
2-92 No Discharge
3-92 No Discharge
4-92 No Discharge
5-92 No Discharge

average
pelmitted 25 700 2.0 10.0 6.5-9.0
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Self-Monitoring Data (Outfall 003)

Flow TSS TDS Fe Oil & Grease
Date MGD m.gf1 m.gf1 ~ ~ 1!!!

6-91 No Discharge
7-91 No Discharge
8-91 No Discharge
9-91 No Discharge

L_

10-91 No Discharge
11-91 No Dischar.ge

-- 12-91 No Discharge
1-92 No Discharge
2-92 No Discharge
3-92 No Discharge
4-92 No Discharge
5-92 No Discharge

average
permitted 25 700 2.0 10.0 6.5-9.0

Self-Monitoring Data (Outfall 004)

Flow TSS TDS Fe Oil & Grease
Date MGD m.gf1 m.gf1 m.gf1 ~ 1!!!

6-91 No Discharge
7-91 No Discharge
8-91 No Discharge
9-91 No Discharge
10-91 No Discharge
11-91 No Discharge
12-91 No Discharge
1-92 . No Discharge
2-92 No Discharge
3-92 No Discharge
4-92 No Discharge
5-92 No Discharge

average
permitted 25 700 2.0 10.0 6.5-9.0
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Self-Monitoring Data (Outfall 005) ...

Flow TSS TDS Fe Oil & Grease IDate MGD !M& !M& !M& !M& m! "j

. 6-91 0.13 1 182 0.50 0.5 7.7-7.9
7-91 0.14 1 158 0.30 1.9 7.7-7.8
8-91 No Discharge
9-91 0.13 1 262 0.95 0.5 7.7-7.9

10-91 No Discharge
11-91 No Discharge
12-91 No Discharge
1-92 No Discharge l

2-92 No Discharge
3-92 No Discharge
4-92 No Discharge
5-92 No Discharge

average 0.13 1 201 0.58 0.98 7.7-7.9
pennitted 25 700 2.0 10.0 6.5-9.0

State-Monitoring Data Outfall 004 -

(grab samples)

Flow TSS TDS Fe Oil & Grease
Date MGD !M& !M& !M& !!!8& m!

4-90 0.03 62 <5.0 8.3
5-90 0.05 48 <5.0 8.5
6-90 0.09 50 <5.0 8.3

average 0.05 53 <5.0 8.3-8.5
pennitted 70 700 2.0 10.0 6.5-9.0
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State-Monitoring Data Outfall 005
(grab samples)

Flow
MGD

TSS
m.g&

TDS
!!!1!&

Fe
m.g&

Oil & Grease

!!!.sLb

1-90 0.14 <3 <5.0
2-90 0.03 <3 <5.0 8.0
4-90 <3 <5.0
5-90 0.09 <3 <5.0 8.3
6-90 0.10 <3 <5.0 8.2

average 0.09 <3 <5.0 8.0-8.3
pennitted 70 700 2.0 10.0 6.5-9.0

pennit violations are in BOLD

USE CLASSIFICAnON OF RECEIVING WATER:

Valley Camp of Utah discharges into Pleasant Valley Creek (Class IC, 3A, 4) and Whiskey
Creek (Class lC, 3A, 4) a tributary of Pleasant Valley Creek.

Class 1C -- protected for domestic purposes with prior treatment by treatment processes as
required by the Utah Department of Environmental Quality.

Class 3A -- protected for cold water species of game fish and other cold water aquatic life,
including the necessary aquatic organisms in their food chain.

Class 4 -- protected for agricultural uses including irrigation of crops and stockwatering.
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EFFLUENT LIMITS:

The 30-day and 7-day limitations on total suspended solids (TSS) and pH limits are based on ~

current Utah Secondary Treatment Standards. The daily maximum limit for TSS is a federalJ
requirement found in 40 CFR 434.45. The concentration limits on total dissolved solids (IDS)
are based on best professional judgement (BPI). The mass limitations on IDS are based upon
criteria established by the Colorado River Basin Salinity Control Forum. The iron limit is based
upon the State's numeric criteria of a Class 3A water. The oil and grease limits are based upon
on best professional judgement (BPI). The pennit limitations are:

Effluent Limitations (Outruns 001, 002, 003. 004. and 005)

30-day 7-Day Daily
Parameter Average Average Maximum

Total Suspended Solids 25 mg/L 35 mg/L 70 mg/L
Total Dissolved Solids 700 mg/L N.A. 1000 mg/L
Iron N.A. N.A. 1.0mg/L
Oil and Grease N.A. N.A. 10 mg/L

The pH of the discharge shall not be less than 6.5 nor greater than 9.0 in any sample.

N.A. -- Not Applicable

In addition to these limitations, and in accordance with the Colorado River Basin Salinity Control
Forum policy. The total dissolved solids (TDS) from all the outfalls combined may not exceed one (1)

ton per day

Effluent Limitation (summation of outfalls 001, 002. 003, 004 and 005)

1
I

Parameter

Total Dissolved Solids

30-day
Average

1000 Ibs/day

7-Day
Average

N.A.

Daily
Maximum

2000 Ibs/day

40 CFR 434.63 entitles this facility to an alternate limits for Total Suspended Solids, and pH, for
precipitation events The alternative pennit limitations are:
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Effluent Limitations

Parameter

Total Settleable Solids

30-day
Average

N.A.

7-Day
Average

N.A.

Daily
Maximum

0.5 mL/L

The pH of the discharge shall not be less than 6.0 nor greater than 9.0 in any sample.

N.A. -- Not Applicable .

In order to invoke this alternative, the conditions of 40 CFR 434.63(2) must be met.

SELF-MONITORING REQUIREMENTS:

The following self-monitoring requirements are based on the Utah Monitoring, Recording, and Reporting
Frequency Guidelines as revised December 1, 1991. The requirements are:

Parameter Frequency Sample Type Units

Total flow (n),(b) MontWy Estimated MGD
Total Suspended Solids MontWy Grab mg/L
Total Dissolved Solids MontWy Grab mg/L
Iron MontWy Grab .mg/L
Oil and Grease MontWy Grab mg/L
pH MontWy Grab S.U.

(n) Flow measurements of effluent volwne shall be made in such a manner that the
permittee can affirmatively demonstrate that representative values are being
obtained.

(b) If the rate of discharge is controlled, the rate and duration of discharge shall be
reported.
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PRETREATMENT REQUIREMENTS:

Any wastewater that Valley Camp of Utah discharges to the sanitary sewer, either as a direct
discharge or as a hauled waste, are subject to Federal, State and local pretreatment regulations.
Pursuant to Section 307 of the Clean Water Act, the penninee shall comply with all applicable
Federal General Pretreatment Regulations promulgated, found in 40 CPR 403, the State
Pretreatment Requirements found in Utah Administrative Code (UAC) R317-8-8, and any specific
local discharge limitations developed by the Publicly Owned Treatment Worlcs (POTW) accepting
the waste.

BIOMONITORING REQUIREMENTS:

As part of a nationwide effort to control toxics, biomonitoril1g requirements are being included
in pennits for facilities where effluent toxicity is an existing or potential concern. In Utah, tius
includes all major pennittees, and significant minor pemlittees that~ thought to have a potential
to discharge toxics. Since Valley Camp of Utah has been conducting Whole Effluent Toxicity
(WET) testing since 1988 with no indication of toxicity and is being reclassified as a minor
facility, Valley Camp of Utah will not be required to conduct Whole Effluent Toxicity (WET)
at this time. The permit will contain a reopener for the inclusion of WET testing event it
becomes necessary. Authorization for requiring effluent biomonitoring is provided for in, Utah
Administrative Code (UAC) R317-8-4.2 and R317-8-5.3.

SLUDGE DISPOSAL REQUIREMENTS:

TIle 1987 amendments to the Clean Water Act require EPA to establish toxic contaminate criteria
for sludge use and disposal. These criteria are to be imposed through UPDES permits, or other
pennits, if appropriate, which includes requirements for the use and disposal of sludge that
implements the regulations on toxic contaminate criteria. EPA proposed sludge regulations in
the Federal Register February 6, 1989. Once these regulations are promulgated, it is anticipated
that the State will proceed to adopt equivalent regulations. In lieu of dus, the permit will contain
a reopener to accommodate any new requirements that may result.

PERMIT DURATION:

It is recommended that the duration of the permit be five (5) years expiring on
August 31, 1997.

Drafted by: State of Utall
Paul C. Krauth
Environmental Engineer
August 17, 1992
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DATE Z3.,,\A1.,)C\O

e£C(.A/M£D Ct+A~€12- 12C.-1

AoD I-bDlnDNt\L AeEA. --ro C-I4-4Z DA"rA

~-14--4Z. C~TIC:>

A = Z4Z.Dk
~ =31·Cj~o

CIV ~ ~"I 5
P:: 2.25 (lYSE Z.~,,)
[) ~ Ut'tt<.

AL,..& SOQ::> '

Q? ~ Z,,'9cfs

tAt...IB~ = 1,43ac.. ~ o.oc.353
407

AI2CAA:&>tJE C-,4-~Z: I.~c.
Itrz.eA Baow C-IIf-4'z" J.63Gc.
Af.EA ~lOe c-144Z: Z42.~

Z....6,2~c

CDI'STl:>VfZ.-L~ (iWJ.)"lEA) : U070 I

CD tsI1X>l... )IVIE'1Z..UAt-- : 5'

~ -;. lPO'10 ... 5 * 100 -=- 2.2 ,010
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I z. 3 0.03
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Q~ 0.2Q
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:'RO.JECT Valley Camp of Utah~ Inc. Reclaimed Channel RC-l; 100 YI'" 6 Hr 2;12

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
j'·1I !'..JI IvlUr"j INFIi. .. rR{~rIDI\! F~r-iTE;:".:: .00 Il\I/HF~

rp= OF'IN"::: 2.1::37
ses 6--t\mH"-

INCHEF;

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

TllvlE
HOUF:~;

ACCUf'IUL(~TED

~~{11 !·-.iF (.~It...L.

TNCHE!3
EUI\IOFF
11'··.ICHEf3

RAINFALL
EXCESS
INCHES

UNIT
HYDROGRAPH

CFS

DUTFL..O!;)
HYDROGI::;:('~PH

cr.:-s
=========================;=====================================

2.40
2.47
2. ::7,LI·

2.68
2.75

2.90
2.97
~5. 04
:::~ .1.:1.

-=!' '";:'''-.\*-- •.._'....:..

~:~ J.. '7....1" \...•.'

~:; • :;:1::3
:::::.9,':;.

• f3515

1.091("1
1.2121

1. • ~j996
1.4:::::2.1..
1.4646
J.. .L~cr7:1.

.1.5620

.1. • ~'i94::,

.1 • 62::~;6
1.6496
1. • 6 ":'-;' ~.';:'6

1.7016
1.7'276

1. • 77 r:r6
1.8019
1. "f:l1 (18

.1.. II Ei55~{

J • f-i"T'::A
1 • 891::~:
.1...9092

.0000
II ()()i)()

.00:31

.0118

.0256

.0407

.046:3

· 058~j
.0651
.0720
.0784
· 084~':;'

.0905

.0968
• 10:::~:3

.1099

.1168

.1228

.1:"-:'"77

.1~'::;27

.. 1~'::;7B

· .1.4::':;0
.1482

.0000

.0000

.00:::::1

.0087

.0138

.0099

. ()() 53
.. 0056
.00:59
.0063
.0066
.0069
.0064
.. 0059
.0061
.006::::;
.0065
.0067
.0068
.0060
"004 Cj'

.0050

.0051

.. 0055

·()

16::=':; .1
:::::48.6
482.0
525.1
4'':;1.<7'
4.1::7,.2

168.9
11 LI·./
75.5
4B. ::"
:~:O" 4
18.8
11.4
6.8
4.0

!.:.:>
• *-'

.4

· J
/'

n ()

.00

.08

.74
2.87
7.04

17,,19
20.48

22.89
2::~;1I ()2

21.0~::;

:;~:O. ~50

1. '-:).68

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

HYDRLGRAPH PEAK=
T I 111::: 'lU PEr-~!·::>:

'';:!.J t·-.j 0 F F I.) [)L. U1'1L: ::.-:

:;::::::; . 02 c:: f s
~.~':~ It 9 7' ~"i c. u. 1'-- 5

5. ;::iO ;~1C:: 1'·e-··F·eE·2t



Tracezoidal Channel Flow Calculations using Mannings Equation

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

Channel Section: Reclaimed Channel RC-l

Datf? ::
·r i HiE:- :

Compl.1 ted:

:,~:6'00FE" !J,,0''70
()9 : ~:::': ~:~l {'~i jV'

DEH

GENERAL CRITERIA:

CAL.CULf~TI Ol\! :
(Channel Depth)

Design Flow:
Bottom Width:
Side Slopel:
Bi.de Blope:::
Friction Factor:

Assumed D50:
Calc n VaILlE:-:
Used:

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

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

I:; (F<) 2/:::;;=:

2::::;.00
5.0
:::;; .0
::;:;.0

1.00
0.040
0.040
0.075
0.080
0.50

() • ~.~t3

2.261

UNITS
cfs

feet:
llml
11m:?

ft/ft
ft./ft
feet

feet

Required Depth:
An;-ja:
Perimet.er:
Hydraulic Radius:
Velocity:
Riprap Ck (V<5?):

1.08 feet
:3.87 ft2
8.64 feE>1:
0.4::, feet
5.';5 ft/sec
F<equin2d

C{-~LCULAl'I ON:
(VF!locit.y Chf?ck)

Dept.h (Ma;o:. S):
Cln/1.49(S)1/2=

r:; (R) 2/:~;=:

0.~.37

2. lE,.,l
feet

Rf?quin2d Df?pth:
Aroe",,, :
F'f:!r' imete~r:
HydraUlic Radius:
Ve I DC i t.Y:

Riprap Ck (V<5?):

/'

1.07 feet.
:::;'.7B tt2
E~. :5'7 fE'et
0.44 fF'et
6.08 ft./sec
Reciui.rf?d

Bottom \~Jidth:

Side Slope 1:
Side Slope 2:
Min. Bottom Slope:
Max. BottOM 8100e:
Miri (~(lar'l1-1el Depth:
1::;.:'0 p 1·- i'='. P (r;! .i. n ~.:;):

F;; .t n ;,- c:i. p (" fVI_=:{ x ~:3)~:

5" ()
:~:: .()

:::::. (I
-7 l::~
I I:t \_1

fE'('2t
.1./fnl

1/m:2



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

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

C.~l"·!o;\ni"lel f.;';ect:.ion: r:~ec::J.,;:\imE·d Chann<;:'l F:C"-l

Date: :?6--Feb-90
'r i ITl e : () (:.i) : :'~': ~::, (-1 i"7i

DESIGN CRITERIA: Design FlcJ\r,l:
Bot.tom Width:
Sidt:::· Slopel =
S.i.de Slope~~:

Fr-iction Factor':
Min. Bottom Slope:
Max. Bottom Slope:
Fr-eeboc:\F'(j :
Depth (Min. S):
Depth (Ma>:. S):
Angle Repose (Ar):

:23 .. ()()
5.00
~~;. 00
~~::. 00
0.04
0.08
0.08
() u ~l()

0.58
o. ~.i7

42

UNITS
cfs

feet
l/ml
11m2

ft./ft
'I't/ft
'feet
feet
feet

degrees

Nt. -_.
SFb ==
Tma){=
Ns -
A --
E' .......'
n -
~;F-~ s· -

21 T.I ( (3 ( ~m"'-l ) D )
(Cos a tan b)/(s1n a + Nb tan b)
O.76GdS
21Tmax/(G(SG-l)D)
f-4t.an(l.lm)
At.an(Cos(Ar).I(2Sin(A)/NsTan)Ar»+Sin(Ar»
Ns(I+Sin(Ar+B)/2)
Cos(A)Tan(Ar)/(nTan(Ar)+Sin(A)Cos(B»

Sma:·:

1.00 teet
:~:.b2 Ib/ft.2
O. ~.i8

2.14 Ib/i:t2
0 .. 44
~;. 00

D~50
'T"
I

h!b
TiTlc\;';

N '..·::::.

rn Cr'itiC::E:\l
PI (m critl
B
Nr::..p

1.00
~::. 69

0 .. 4:;:~

~5. 00
J.. 8.41.j·
:;;::<} n ~,)~,

(1 .. 3:?

1 • ~.:;8

l.~5.1

I' 18.44
::::;(:. ~18

0.54

1. :jO
1 ..y.]

degr'eE~S:

degr··ees:.



HanSEn
allEn

&: LUCElI\c FEATURE__-:-__:-:::--c-c::--:-------------
PROJECT NO. 0<)7.12./4;::)

.HEET~OF~
COMPUTED DEY
CHECKEDr-..~~ __
DAut?.1tW90

J'lP£1I 6EMXJLAf<::. FILTe~
Of. fl L-n:e fABfZ1C

Q:5E ::sMWE' A'S EeUAJA £)< cEP/

1.Jjo =' /,()' j ;5 '=- 7.7%; !/Ih- 0t.-rTZET 207T7/rM J1/1J:JTJf-=: 10 I

/-"LAPl3U S/L:;€ 5LC>Pl:=::::/ 70 ?e7Z0 ,ArCIM/VMeZ-.
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Oe5"/61() 1/JLZ/+OP7Z.eT 7Z> ~Y I~~ -(p1fR£~
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/lJter houJ(fdA'1Zr 5) 5~ws Hffi~ C),(pj
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HllnSER
IILLER

& LUCEmc

CLIENT _...J'~/~~.w;;;.".L-L.LJA~~r,....- _
PIIO.lI!CT~:a;~'(!/k~:;;;PLd.LL-)__---,--_
FEATURE --::::::-::;-:-:;:-:::- _

PRO.lI!CT NO.

S-rA 6+75

a ~; 7.ctfo

SHI!I!T-2-0F-lL
COMPUTED 1Plf
CHl!CKI!D_-r-r.=-____

DATI! Z6JAz'J'fb

;Il;t""r----------- ZS' ----------..-..

"

EX t5Tl~ E«-1BA'-)~ - . '$iA 8+-'75
~ _qt ~ 7£ Z5 I --__---'Il~

43/C/t/tlP

PE 11 ~ eN0l.X.:Ae-F1L.T£{C:. De
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HanSER
alLEn

&lUCEII\c

t, !"f--fZ O(,)7Z.e:T-

CLIENT JAr.u:¥ !Nn,.
PRO.lECT ~~
FEATURE _~-:-::-:-:::-=-=--::-- _
PRO.IECT NO. ca 7t fZ. fa?

.HEET-LOF~
COMPUTEO ....,lr""",EY,-,--_
CHECKEO=---,,-__
OATE~90

/ ) - /l /\_ ..J

&5~N ~/A.6 1&1/7;:.i!!i:)I()A(. (~tA!::5i6N C/J/777 b~ 3:5'
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t<..udfh /'J.,Crea:s~=s.J Ikerl re./P~fi 0.50 k> 1,0', A/::o !at<::. (iIiOl/1lld
dejJlh~ iJ~rfl1a(cI~ -r 1,0
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1. /10

Q t1 ~ I, 2133 A£2/3
l,i8ljz /,0 /, ~g A:;.I,cI(,

6/1 I, t.7 5 -v 1/;-1(.75
~,q/ 1.303

~ .: J,~7
hlr$~ _--+-y----<A7......fZ~~_

It / //gZ5
;'05 117t~
/,1) I ;'5'1~

/,oz. /,b1!1

C- 14-42.. oJ\LET

'S-rA ,+55

tj~~~~~::==~==~~~~~T'f~1~PE :IT ~eM)0LAe n LTCR.

DF ~I L:n3~_ "M13~1C.
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Traoezoidal Channel Flow Calculations using Mannings Equation

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

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

Da tE~: 26···-F(~.?b··(/U

'r .i (ne = (i (1 =~z '/' {4t'~1

Computed: DEH

GENERAL CRITERIA: Design Flow:
Bottom Width:
Side Slop~?1:

Side 8lope2:
Friction Factor:

AssLlmed D~::IO:

Calc n Value:
l.J5ed~

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

3. (>

1.25
0.041
0.041
0.07"7
0.077
0.50

UNITS
cfs

feet
.1/m1
11m2

feet

ft/tt
ft/ft
feet

CAL..CUL(~TI m,l:
(eha.nne 1 Depth)

Depth (l'1in. S):
(;ln/1.49(8)1/:2=

{~( R) 2/::::;=

0.68
2.287"
2.286

7.77 feet
0.48 feet.
6.17 ft/sec
Requi""ed

Required DF.?pth:
At-ea:
Per imetel-:
Hydraulic Radius:
Velocity:
Riprap Ck (V<57):

1.18 feet.
ft2

c("~LCUL.ATI ON:
(Vcd oc.i tv Chec k )

Depth (l'1a:~. S):
On/1.49(8)1/2=

{~(R)2/:::::=

0.61:3
:Z .287
2.286

feet

RE?qui ""ed Ih:.?pth:
Ar-ea:
Pero,:i.me t.E.'t""" :
Hydraulic Radius:
Velocity:
Riprap Ck (V<57):

1.lB feet
3.7:3: ft2
7.77 feet

1
4

(). 48 ft;·::et
6.17 oft/sec:
fi:equired

"'i" "'."1' tlI
l '1/ In'

.">" _.~" "/
/ .. ! l"

"feE~t

l/ml
1. /m:;~

:3: " ()

.trotH iE~i:::'t

r;:f:::qU. i.. IC"F::!d

Bottom \.'Jidth:
8idE' S lopE": .1.:
Side S lope :2:
Min. Bot.tom Slope:
Max. Bottom Slope:
(it.i r'j C: h i::"t r"1: ~ t':::: ]. I) rc.::f p t 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-I; C-14-42 Outlet

Da t.e: :~:~b-FE'b'-'S)O

MfifTte: ()9:~~:·~·7 j"'i!"'i

ComPLI tt'?d ~ DEH

DES I GI\~ CR I TERIA: Design Flo\.o\l:
Bottom vhdth:
Side S I o I=H:'? 1 :
Si.de S 1. OpE':;;::
FI~i.ctir.Jn F·act.or":
Min. Bottom Slope:
Max. Bottom Slope:
Freeboi::\rd:
Depth (Min. S):
Depth 01al-:. S):
Angle Repose (Ar):

:2::~;. 00
:3.50
:3.00
:::::.00
0.04
0.08
0.08
0.50
0.68
0.68

42

UNITS
cfs

feE,t
Ilml
11m2

ft/ft
ft/'ft
fE~et.

feet
feet

degrees

Tmal-:::;::

Nb
8Fb

- 2.1''1'' / ( E~ ( 8G-"1 ) D )
- (Cos a tan b)/(sin a + Nb tan b)

O.76GdS
I\ls ....
A --
B =
n --
SFs =

21Tmax/(G(SG-l)D)
At.an(.1./m)
Atan(Cos(Ar)/(2Sin(A)/NsTan)Ar»+Sin(Ar»
Ns(1+Sin(Ar+B)/2)
Cos(AlTan(Ar)!(nTan(Ar)+Sin(A)Cos(Bl)

D~:jO

T
Nb

Ns
m Crj. tical
f~ (m crit)
Fl
Nsp

Smin

1.25
:~:. 2·4
0.53
~;;:: • 4<'.:.
0 .. 40

H3. itA

O. :::;:.1.

111 ~i:::::

S(na>~

1.25
:~:.. 24
().53
2.46
0.40
:::::.00

,.' Hl.44
28 II 1:"\"7

0.::)1

1 • 5~::'

teet
Ib/ft.~2

Ib/ft.2

degl~ees

degn'jBs.



HanSER
alLEn

&lUCEIRC

CLIENT ~£~
PRO"ECT==t&..= ~-:- _
FEATURE

PROolECT NO. ot>7,/2,~

v,'-

~ 1

L..L:;~.v:-:~~ .1-_~~_~IZ...-__, __._
//
/ ' "

"'://
/ .'

/

----- ~t- ~' .-j

/'



HJlRSER
JlLLER

&: LUCE"\c FEATURE -:--~-----------

PROJECT 110. Cll')7dZ,Ia::)

SHEET /2- OF~
COMPUTED ~
CHECKED_....,...-,~_

DATE Z5...JA;J 9Q

r STA 0+00

itvl

f

1.8' 10

,~' --
1-

CV)

-S IDE 'SIPPE:::5 \.At 1:>~ IZ>

KA~ lo<:.A-C CD~D'T7DA,)'S. 
SlOE. -:::JDf:)"E VAeIE~'~8Iv~

S(A- o1"Oc::.) AND os17\ ~~ ,£,

~ ,~' ~

I,D'

/'

T'iPE II: Ge~lA1L

FIL~ DR ~1Ci6C

~;~2:'C



HanSER
IILLm

& LUCElI\c

CLlI!NT vAt/f-:y C/f/11P
PIIO.lIICT~
FI!ATUIII!JiflOAJ DE C-lq·4~(-14 -1&
PROJI!CT NO. OQ 7, I~ I 0.0

IHEET_IOF,.4-

COMPUTED Qat
C"ECKI!D~~_____

DATI! ZCf ./JE:C9L

C-/9-40 (-20-18
J

r-f!OfH (l#iCuLATl005 P/?e;(:JJ1?::J) r"J '!lYf)~bL..C:6Ie. Ik-rJ'ULA-77OAJj't'
APIOU2Y~,

A~ /485c;;c
fA);:. 7Ztc
I{:- /~ Ia::YJ+t
$~ 393%

P/~Ctj>;-fcf7011 := 225 /Y) (!OO~~ (P J/r )

;;0)# Mld/,o".- 4l::-Zlo c£

It<'-VeEr ()-fEVC.

ZJOC-b /5 Cjfe.crfer -fh6lY7 //J!d C61j>&c;/r oF
er'jf;er culvert,

(ul(/tr-{ In/er
t62f5lC1kL

C- 19-t{8 130
C-2o-4-8 /40

,
fI1ust re-p!cue t!t-(/~a-6' .

(-/1-46

It? lei torrfrC}./ ,: flIA/:: 8. j +t
"

!rtj 54 11
('ftJP /IY\!/D,.:. 8,g/1,5= 1,9

frC}rl (hart 5 dJ /)1<2)( ::. /&0 c6 L. 210 r[jd

j,ij {pcP" trYlP /fW/lJ -;. 8,5/S/;; :: /,55

k'i11 (!JOft 5 c?max: = 230 cb / ?:(Q t-Is a..

/~fe all/rei ,-~;'.~~ itt ///1; ·u wit) 1-: 0,0[7 (u{c II Dd)

/J/"9A /;/(!;iXf :Jl/G~(J.S-5iYa:6 -f- 6.?t..{AI;e 5L]U)...- 6, / I

,:.~ftcf AI? ?!3~-;jL __ 53& c-b :> Z IC) c-f-s 12eq\d

l(c!5~~~



PROJECT: Valley Camp Coal - C-19-48, C-20-48 100Yr, 6Hr Runoff Calc

AREA= 1485.0 ACRES
AVERAGE BASIN SLOPE= 39.3 PERCENT
CURVE NUMBER= 72.6
DESIGN STORM= 2.25 INCHES
STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH= 16600. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

TF'= .6624 HOURS
C3== 5. ~j807

QPCFS= 1695.40 CFS
ITERATIONS= 8

QPIN= 1.1322 INCHES
SCS 6--hoLW

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

TIME RAINFALL
HOURS INCHES

RAINFALL
RUNOFF EXCESS
INCHES INCHES

UNIT
HYDFm(3RAPH

CFS

OUTFLOW
HYDfi:OGRAPH

CFS
=============================:=================================

2.12 .7168 .0000 .0000 .0 .00
,.> ,.....1:. .9::::;7:::;' .0084 .0084 85.1. -71'"".\
.L. • .L. "J . I ~..

2.38 1.1579 .0389 .0305 526.6 7.()3
2.52 1.3577 .0830 .0441 1125.5 29.28
2.65 1..41T3 .0989 .0159 1556.4 72.00
2. '78 1.4769 .1160 .0170 1.695.4 121.21
2.91 1.5::::;65 .1341 .0182 1~j88. 2 162.15
3.05 1.5919 .1520 .0178 1~~40.6 189.52
3.18 1.6396 .1680 .0161 1048.5 204.46
3.31 1.6873 .1848 .0167 Tr~;. 7 210.00
3.44 1.7350 .2021 .01T3 545.3 209.74
3.58 1 .7740 .2167 .0146 370. :::;: 206.67
3.71 1.8068 .2293 .0126 243.9 201.79
3.84 1. .8396 • 242~2 .0129 :!. 56. ~.i 194.94-
3.97 1.8724 .2553 .0131 98.3 186.62
4. 11 1.9028 .2677 .0124 60.6 177.97
4.24 1.9326 .2801 .0124 36.7 169.80
4.37 1.9624 .2927 .0126 21.9 162.57
4.50 1.9920 .3054 .0127 12.9 1.56.63
4.64 2.0159 .3158 .0104 ..., 0=

1~d. . 91~ II ",.I

4.7"7 2. ():~:9'7 .3263 .0105 4.4 147.51
4.90 ::':~ If ()6~56 .:::;;:370 .0106 ::: II :=' 142.85
5 • ()~~: 2.0874 n :~:;4·7-;' .0108 1.4 1::::;8.12
5.17 2.111.~~ .3586 .0109 .6 lT3.79
5. :::::0 2.1::::;51 .3696 .01.10 .1~+ .1.:3(>\c :~t.j..~
~) . 4:2:; :?1 ~.189 .3807 .011.1 .-,:~ 127."70u .t:...

5.56 2.1814 .3(;>13 .0106 • 1 126.0·!j.
::=:•• 70 L~ I. :~~ () :;~2 .401.2 • (>(>9 c.? .0 1:24.84

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

HYDROGfi:APH PEAK:::::
TIME Tel PEAK:.::
PUNDFF V[I l... U1"'1 E:::::

210.00 c1's
3. :31 HGUl~s

52.14 ACrf:?--Feet



L5

2.

.......

~I.O I- 1.0

t.O
- .8 - ..

••
f- • .

1-.8

- .7 - .7

.7

- .6 - .6

.6 .,

'- .5

~
~ t----F---4-
~-f===I==::::l:--
Cl
Q f---+----I.
z
X

Ii:
W
e
a::

""
~
Cl

""X

i'- 2.

/, ----:.-
.// =

~ f-I&

ENTRANCE
TYPE

" ••d••11

HEADWATER DEPTH FOR
C. M. PIPE CULVERTS
WITH INLET CONTROL.

..
S.

Mll.r.d '0 co,,'orlll
'0 slop.

(3) Projoet ill'

el)

eZ)

5-25

\
.~

CHART 5

EXAMPLE
(I)

o. S6 I"ch.. (3.0 '''')
r- 6.

(2)
0.66 ch

~~. .... 6.
(3)

HW· HW
0- c'·.')

01. 6.
(I) I.. ~.4 r- 4 •

eZ) 2.1 6.3 5.
es) 2.2 6.6 i- 4.

·0 I" f ••'
~. 4.

To ... scol. (2) or (S) proj.ct
1I0rlzolltoll, to scol. (I), t~."
... strol,lIt ;lIclillod Iillo,~ro.,..
o o"d 0 scol.. , or ,~..rso 00
III.atrotod.. '

~ SCALE
D

- 30

-1.0

-3

:-2

I-

- 10-
-8-
~6

.... &
1-4

- 12

.... 18

I- 27

-180 -,- .... 1O,000
f-

-168 ~ 8,000
f-

-1~6 I- 6,000
- ~,OOO

-144 ... 4,000

1-132 f- 3,000:i
.... 120

cj

w ~ 2,000..
c

-108 oJ -CL

..J
C

I- 96 0:: t: ',000:>
t-
e,)

~ 800:>
III: f-...

I- 84 en ~ 600
I- ~00

- 72
- 400

~ SOO

I- I~

I- 21

I- 24

I
I
L(c

I- 48

en

""x(.)

~

z

§
to-
a:

"">..J
::::l
(.)...
0

a:
""to-

""~
Cl
e

:i
ci
C
III:
C
C
Z
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. CD
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HansmaLLm
& LUCEmc

CLIENT JAt.LEY Itwte
PROJECT i>dtUf7:
FEATURE I!~~-:d, OF C -1]'- "(8) C-lo= 18
PROJECT NO. " /.

IHEET--LOF-...fl
COMPUTED C¥;rf
CHECKED_~~~

DATE 21 ..DE?:. q2-

i
I

-'

C-Lo-18

J/lJ0t<.)g6(e PIj-e dfOJrnde, I:s /liHifed b'f er:h+&t'Jce ~t/
q6l5 I~elthf' -fm-m Af.p!t1~ 5choOi J)t51rlct NO/liz-; -h
Vcdley {bUt} Crf17ce fJDl/df0yJ Prou1cfe MO ClIJeI'I1:;J/j,oes-

o f)e:s1911 lJa:sed Of) l20uYJd (fliP
2) DesKjf? based 01'1 4rCM CfUP

kAJDCI11P

1Y1 leI-Uf11rcrf ffN:; 1,t)

[;fj W" 611P JfW/D :: 7;{)j5:o :: (,8

frtrn1 Cha/-l ~ 0f1c7X ; 2JCJc-f5 -== I!eQ'J t2 @.

/;pe toYlW J1pe Lerr;fh = to I) rz::- o,oz1
II1&K fricftt7H 5/o;e :: (9.D-S)/W -I-6,o1(hpe.5Iope); o.z1
Q:: 1.4CJAf!l3j/2.:: {per/ c-h > ZID c-h l2eu'cJ (if.'Z r'- -()

/1 (p{) /1 {()1P IS -ho hlJh J [;j dt1 ;frd? CulVU-td (See Chart (p)
Ir~ Ct 72 'I ><14'/ em Arch J!WIb = 1,O/(14!IZ.) : 2,45

QMc7r ~ !ooc-15 - th&~t: -£ /f1ll-ef'ed I"l1fra/tlce
deLrc-C!-se-s etl!rC]nce JDSS.-

0: Q#lClJ<-:'- Z05chc= 4? R:25~ (uJ/~{fe;aJ £rrfrClYlCe)

Illsfclll/!1 J Ileac!v:-all prouldC!"5
/9(/1"eo Rt:Jt-J

,', Q,u.;;c z~och > lto 1'+7 !e15'd (uJlflcaduJa//)

Dr) if C1 (of_/~ X4/7" tAJ r // .;;;. vjJCJ1 e-xtcUXJ.f.,m-t
J

lilA/I;);; 9.D!4/j8 ,- j',o

9VH<JK ~ 240 cd~ > 21{j cf5 k!:z~ 'd
. --_ ... _-- .. --== ~--'-- -.. ~_.---- _.._-----._~----_._---~

/-/ (u~rid {PO ,I P doe:,:':. frl-1lL! ,::;///"<'./7'" Arc?! Lt+/fJ/ /+ (f- c!o(:::-,r11-
~ use- 2 72 I' x14" Arcl) Otf/ {..I.)/-'-j{1 ,4t:JduJaf /

' .._--_•... -.- _..---'" - - --"'\.....



.35

.4

.35

.4

.35

.4

HEADWATER DEPTH FOR
C. M. PIPE-ARCH CULVERTS

WITH INLET CONTROL

I-B--I

m1.0

.8

18" X I'"

22"&13"

BuREAU OF PUBLIC ROADS .JAN. 1963

.6

.5

-Eo AOOITIONAL SIZES NOT DIMENSIONED ARE

LISTED IN FABRICATOR'S CATALOG

I 5/g

T CHART 6

1
5,000

. (I)

J
16'-7· &10'-,· 4,000

4
(2)15'-4·x 9'-3· 3,000 EXAMPLE

4 (3)-

T Size: 3'· a 22·

r
4

12'-10"x 8'-4" 2,000 Q. 20 cfa

2
end HW· HW 3::J

D (fo.t,
3IS",

T ..... 1I'-5"x 7'-3"
(I) 1.10a: ..

a:.j 1,000
(2) -2",Go

z.j 800 (3)l§ ..
u« 9'- 6" X 6'-5"

2r ::J 600 ...__. --- 2....
~u

500'::J
!!a:

1.5... 8'-2" &5'-9" 400en

T 1%
1.5 1.5

7'-0" X 5'-,"

T ------(,)
II:

'"ct ,/
0 1.0• /l&J (/) 100 ,/ ~

1.0Q. lL
(,)"" ,/

.0T
Q. 80

........ ,/ .9z .9lL 65· X 40" ~'l/
l&J0 60 1-~~ >- (/)

.9_l&J
l&J

50 / a:(/) 58" &36" .8 .8r (!)
40 / lLII: a: / 0.. ct ,/ (/) .8X 30 / :Ez (,)

ct 50" &3'" . (IV / II: .7l&J .7a.. 0 ~Or (/) t-- /' HW ENTRANCE z .7-
l&J ",/ 0 SCALE TYPEN 43" &27" X
(/) / t-/' (I) H.od_1I a.. .6r ,/

10 l&J .6
~ /' (2) Mlt.r.d to conforllt 0

.6
0 ./ 8 to .Iop. a:

"'36" &22" l&JI (3) Proj.ctinv t-O
« 6 ct.. ~0 5 0z

ct.. .5... 4 l&J .5 .5III
To UI. Icol. (2) or (3) proj.ct X

29" &IS"
3 horizontally '0 Icol. (I). th.n

U•• Itroivht inclin.d lin. throuvb '
I'o Gnd Q ICG'.'1 or ~'V.'I' oa

25" &16" 2 illultro'.d. ...:f



HanSER
allER

&LUCEmc

."EET~OFX
COMPUTED /:):;}f
C"ECKED ~~--

DATE Z9 DEZ.%

;J82fJ1/bVEJ.,..5/ £ROS (010 P.eoTB:77oJ

Eva/vale 7a1/wcJ-f61 {oiJdtho71J

oe/?'t0 C-ICJ--1t!;, (-from FloC) 7Oj)o fl//&p)

x

1)''-' 5~ 5 =5fo ) tz: o. 04

£/cPJ

I ,

(.) 'lO 50
I

100

D

/5
20
35
(25

q{)
8.5
8lJ
85
90

TRAPEZOIDAL Channel Flow Calculations using Mannings Equation

Client : Yalely Calp of Utah Inc. Date : 29-Dec-92
Project No. : 007.14.100 Tile 02:08 PM
Channel section: Channel Below C-19-48 COlputed: DEH

UNITS
GENERAL CRITERIA: Design Floll 210.00 cfs

Bottol Width 5.0 feet
Side Slopel 0.5 1/111
Side Slope2 2.5 1/112
Friction Factor

Assuled 050 1.00 feet
Calc n Value 0.040
Used 0.040

Min. Bottoll Slope 0.050 fUft
Max. Bottoll Slope 0.050 ft/ft
Freeboard 1.00 feet

"
CALCULATION: Depth (Min. S)j .~ 2.34 feet

(Channel Depth)

1W :; 2. 3' L O,5(D;';;;)6-1 eM? ((PLo'') U5£ htj ;-/5

he/ow (-20-18 b:: 5)' 5~ /0%) ;7= 0,04

X Elev
2-0 -' '\ 51(;) 20

ID 20 \~ vVI(:2(O15 - j,vVlz..:::.O .&>
)

20 / f:- \ J

, -- M, ,-

30 ! 5 \0 - 1::.-. b::- 'S I

? ;,' ~,

.:.-0 ,----------r
b "::Jo

I
J

J
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TRAPEZOIOAL Channel Flow Calculations using Hannings Equation

Client : Yalely Calp of Utah Inc. Oate : 29-0ec-92
Project No. : 007.14.100 Tile 02:16 PH
Channel Section: Channel Below C-20-48 COlputed: OEH

UNITS
GENERAL CRITERIA: Oesign Flow 210.00 cfs

Bottol Width 5.0 feet
Side Slopel 0.6 1/11
Side Slope2 2.0 1/12
Fr iction factor

AssuMed 050 1.00 feet
Calc n Value 0.040
Used 0.040

"in. Bottol Slope 0.100 fUft
"ax. Bottol Slope 0.100 ftlft
freeboard 1.00 feet

CALCULATION: Depth (Hin. S): 1.99 feet
(Channe I Depth)

SHEET 7~
COMPUTED~~:::>...!.L.__

CHECKED~~~__

DATE 29 It<::. qz,

Iw; 1.99 1
L.. o,:S(Dra) o.f eM? ftte/1-1o be ()~ecl-U5ehCJ 1-/5

t- /q-~8 (~~ I, CIJ?P 011 Ree5&H4df,OU)

-frtJW7 hCj /-/~ £jYClj/ 4rtM Le~.: 28 /
D~ =- 0,9 -r-{

{-ZO-1& ((pt)/~ &1/1)(4/7~ 0/ 72'1 X+f'1 6Yi &cb#P-ht5Y) J
Ap/CJ7'1 /)50 (o~l11etrt

(fA/veil U 11) (f{)'~
(

t/J'brld~)
&~I'Xf/7I}.zz. 6.1 Dd5ed 6J'1 d.. 72 11ttb..Jl1d CU1F

22

5/n.cc rlp~Clp 50 ff1q }j c J -h~(lc/;(n"1 of ve!~GI·.f;;) "rC({)fllfJlffJd
t/Yfkj clII11blS/tJ7/'5 {"'OIIIjJO+c.'7LJ/e lU/-I/r 4 11lt do CIN?
~('~./( ';ilf~t(: lt1sfall&l-rol1 !JD'SSltJ,/;--hes

..~----~_._._._._--~---------------------'
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Of

~"'-~~u SO --+---+---+-+------+..,..-Af-J/h""""~,
~v~

~\"'\
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Velocilies shown or. lor
pipes flowing lull.

Meet;., l10ne di_'... dSO' IS lho'
l1on. si......ich is .xceeded in _ig'"
bv 50% of the ripffl) mi. tur•.

-....:t---

W. diam.• L.

SLOPE' 0
FLOW-

PLAN VIEW

SECTION

v • 5 l-_.j...c:::::::::;;f\""..c:::;ri-

2

'--__J..._..l-__..I-_....L_..l- ......__..._--l__--JL.-_J....--l """"_.u.._--L..L-_.....__...J- ..... 0

3 4 6 8 10 20 30 40 60 1IO 100 200 400 600 1000

o ......--+--l---+-·:!!.,·+-+------+---+---+---+---+--+---7----:J~1'9t...._L_+_:b~7,

10.._---+--'

DISCHARGE. cf.

Figure '·15. Desi!1' of outlet protection - minimum tailwater condition (TW<0.5 diam.)1
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CLIENT VAL? 6Y tift!})
PROJECT ~LAtf/A-72{)
FEATURE !'UL.-LJE12T c- 2/-1'8
PROJECT NO. ()Q 7. I2.1 OQ

SNEET ( __OF~
COMPUTED..;)~tS7-~~ ____
CHECKED ____

DATE ZU5EPT9o

/,c f1;t-VGZT /5 /0 t::£ &/tl[.Jve;D (/-'rr ,DJJcJT-i .Q(j)U~) NLL_ r

J)E:;)("5A..J 5j--fouL..iJ 8£ /iC'I;:'I'~L~_ / Hc::::;c.. ('/1l..f.'LJi.Afh't\£ -:;1-laU .I-Dj-::/:!,vT!;

1/P?I2[Xiii//~1£ ))A7A; (~utilJ~/5/,p.e ~ sitze; =o,{)42 (4.2CY;;)
IfJClr/ II 6/ tu,l:!it!! /() r

/1 . , !~Clrl(JtJ 'Str/<- 5I/lv.' iiI: Z " , .
;;~Jn ({,-t IUd-Ii. t1c-:JylJ J/Jcd:s/ Cf/ootjr,J &lTr ~ 3!CJ c.f5, (;t/{)tfJ/;Ir)

A-S5Vrrle..' .D.:v ~t?c'-/ -:: l,,)' .J flJerl 1= ()·c315 D:b -v o.oLj
(j

y

frOM (Ua-tC £7) '~7-/~/(7 LI/JI/J95 D!V'V //2S -/50'

.&tak',Jt1/~ U5~i71 ('?r/~cf&:/ '1" V3/~(e

l ~ 0.(39)' (/,j)Ju: {),{)..fZ

v
-4{i:.QL!
43.2{; }1 :; ::'~.• 6;,"r'i ~_. .'?

,/, .', /,-, f-
, , :(.,.,1, i L.J I /) ...),

)0., // •. 0.".:::..•. / if?'-h~/' ..../", I-- _. -

- /'.,'

./ Ie.-
~. -, ."

- /

-:-.,~ /
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&lUCEIRC
:~::E:-T=-'~""!id~...:'::~:::~/~::~~I(;'}:lVJ=~========================FEATURE -:-:::;---:-- _
PROJECT NO. b2'"'Z IZ. lOr)

SHEET--LDF~
COMPUTED /::IrE7-1
CHECKED ~---

DATE ZLr -ypr90

fYl/lc"AL :5EL77oAJ
>

-.....

,/
.--' '

z..
l'IPE .:rr
f,lZA~\)LAe:

1= IL-r-t::Z. OiZ- ~ ILl'B2
FA-P£lC,..

~:."'Slbes IV UAA1C::~ EX 1'ST706 2W1BAt.JKtM~

~ Mov.J.DE:E. CUA0 t.JEL IC> 1VtA='R:+-I t0A-1Vi2A(., :5-rtZ-B\tv\..
C> 5HoI?-r BENDS (...0 ILL r2EQU\I2E C'WEZiL ~ DEPTH- TO l~ccu/01

roz:. WAtY£ ~NUP:



Belina Haul
Road Area
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CLiENT-----lI~JIu~~~J..JI1~MI1L~----------
..RO~ECT~m~~~~~""____ _

FEATURE --,-,:--- _

"RO~ECT NO. M7,1,2,~

'HEET~OF~
COMPUTEO~i(5Ct~__

CHECKED~~_____

DATE tR EEl3 90

L
L
L

(i-Re roe(llfMJlJ£Z lJes/6/IJ O/lJ ~'- ~A£) rg &<JL(C-ZS~3tP) 1&-1

&d 5hjJe. .dfl~ 8595- 8475 So 120 I

<2)(.:' 3Cb /

IZO*Iac>'" 31,tP%
3tV

Usc lJADI ;:::RoM (aVEET C-Z5 -3& TO (~e.. fa.> ye- 6;r-f1Z £1}D'JI

4:~/51r5C-. -jj&c:: /4ceZ)
,s: 3?')~ (
f'1J: 72.7 c
?~ 2.31rJ )'
j): u~
!&~ S"~'

tkCV2 /rt:yJey;tda1-/ C6CZ1711d/ desl'il1 ?~/6/;:/;CJ

tdeu/ahtna :5~~ #oL c;T 6::/o~ j):5ZJ~/'75" 'JIves 5~ s 0.&
aJ/;ICIrIJ VI10lccejJ 1076k.

//7 t'P-I7(.)~r:i~~V7IJ a)/}t, Eet. ~dI~HU5 at ~~p~ iT was
42/t?4:I -#v:/ /I;~ S(flde&?rn did IJ~ Clf>;JeM rects&:!)1Q76Ie -ioxr/f ikf6. 'k)
r?~~ 5h~eb 1.1-5")
We cf~dd b e/JClHfL' i#e!kr;:d(jJC;9C-/;. cmd use :fl/e OSltf
S/ee; t'h61Hl1d £.~d'rcr2 LJesl'1Y/ trtf~ila, 6~(flqse o{ /lfe

tLl/jJnJlfi'l1 I1&Me YitYj d~sI1~ 1!a1lS~?~ /fliat ~&tie Clnd
aftt. S"t(~t!5:>o/S aJ l1(;)t UJt:1,;tJtA ~C' Si616/4 0;:jk;5
dd:q/1. /1 15 recol#r#'t'rdd lid ?t /~v/e?u a~cl;c!c~ d
a/&//lQJft? d.C35tq~ fJ.e C?Ut;J,kfd }1'lC!( 6 rec/C/#fOfre-#at tJhtC(,
ftrJ1e l1£uJ -fedJi'ld0.JIe.J /tlljf1f he- <Slv&{t:i6/e.-

;;'om hc;wn:.5.1 (5lu:,<.--c u)

/ I"
(]/::. 0, I OS E C)#ft...;AJEZ.. DEPTH 6 F 1,0

/Z/~.rA/~ //tTZ'-L "7'/rEff - /.0 r TlI1CIL ii 6/

;:;/f~f j::af;,iC
~ I I
UI11CX~ I.Z:5~ <; /, 88 USE 20

D50 -:: ;[-3
l1o-Zo





F'RO,JECl· Valley Camp of Utah, Inc. Reclaimed Channel Replacing C-25-36

AREA= 140.0 ACRES
AVERAGE BASIN SLOPE= 39.5 PERCENT
CURVE NUMBER= 72.7
DESIGN STORM= 2.30 INCHES
STORM DURATION= 6.0 HOURS
t··:VDF;:?:lUL.. I C L..ENFrrH:::= ~.O()(). FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

TF':=:: • :?~52:::~: HOI...!F<~;

C::::::== 14. 6 ~.:' :;.~ 4
QPCFS= 419.66 CFS
I ·T"r::RPIT I ON~=;= B

QPIN= 2.9727 INCHES
~3G~ b-·-hou.r

==============================================================
ACCUMULATED RAINFALL

TIME RAINFALL RUNOFF EXCESS
HOUI~~3 I Net-·iES I NCHES INCHES

UNIT
HYDF:D(3r':;:A~-::'H

CFS

OUTFLO\.lJ
HYDRDGF~i:~PH

CFS
=========:==::=========================================~=======:=

t··, .1 ::~ '7 :::; 1. ~i ()()()() 0000 () 0(>..:: · · .. " · ·,..)

.1. '-j 8.1./8 OO.1.:-:~ 0012 21 1 ():?of:: · I · · · · ·
:~ ""'-, 9037 OObO 0048 .1~.;<) 4 ::~ ~j· .t'... oI:~ · · · · ·,..) 27 989~.7, 0142 008::::: 278 6 1 .1~:'..:.. · · · · · · ..:-
r, -:!' '? .1 07~14 0258 01 16 ::::;85 2 ~~ 1 .1.':: u ......,~ · · · · ·") :::;:7 .,

1615 040·4 0146 41<:) -7 {b 46.,;~ · ..\. .. · · · l ..
"-.' 42 1 ::~472 o57t::1 0175 :2;'9~5 .1 1 1 15.<.. · .. · .. · ..
r) 47 1. ~::: :~~ :::; 1. 0781 ():2()~:: :~:'~:::1 8 16 98..:- · · · · · ·
:2 ·~5;; 1 ·::::;90~i ·09:::::1 ·0150 ~259 ·~j ~,~~ :~~ u 45
1"') 1::)-" 1 4137 0994 0064 191 I::) ''':''0 :::;,4
~.. · ,_ I · · · · ~:_ .f ·•...\ 62 .1 436cjl 1.059 0065 1::::;5 <) ..:!' -:~. 06,':..- · · · · · ....,._, ·.... \ ' -7 .1. '+602 1 126 0067 91 -, ::::'4 06_r::' ·OJ · · · · l ·....,

7:;:~ 1 48:::::4 1 19::\ 0069 60 4 -:~. '''".\ </4of::' · · · · · '~.' ..::- ·
:;:'~ 78 1 ~.)O66 .i :;:: t. {'.':> 0070 :38 7 :~)(j b "7· · · · · ...-, 8:::;: .1 ::',2c18 IT':::8 0072 24 "-:r 28 10..:... .. · · .. · ._' ·
~:;~ 8El .1 :=I~.::::;() 141 .1 0074 1 C" 0 .r.• e::. '7e:)· · .. · .) · ";:.,,.; .. I I

r)
9::~: 1 576:2 1487 0075 .::; 1. ~;:~ ::::~ 98..:.. · · · .. · ..
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l·'rapezoidal (:~harlflel F'low Calculations USi,flq ~Iar\nirlqs EqL~atj,on

C:],i.ent~ Valley C:arnp 01: Utah~ I!,c~

!~F·C).ject l~(~~: ()(:)'!nJ,2nl{:>()

Channel Section: Reclaimed Culvert C-25-36

GENERAL CRITERIA:

CPIl...Cl..Jl...{~·rI Di\~:

(Channel DE?pt.h)

De·;::. .i.. C111 Flo~~J:

Bot. t.om ~.lJidth;:

8idE:: S 1 OPE,.l.:

~:3Lde SIOPE?2:
F·l~.i.C tion Fac tor':

A':;;SWllE~d D~j():

Calc II Valt.\f.?:
U~::.F:?d ~:

Min. Bottom Slope:
Max. Bottom 810pe:
Freeboard:

UE:~I:,th (i"lin" 8):
On/1..49(8)1/2=

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

:~:A .. 1.0
10.0

-=:- ,,-\__t •••_~

:::~: II ()

J .7;:,
O .. 04.~;
(; Of ()Li.:::::
U. ::~;16

(>. :::;:.i.6
0.50

.1./'11.1.

.1./m';;::

feet.

ft/ft
ft/i:t.
feet

C(;L.CUL(~T I Dl\i :
( \,JFd DC:L t. \-' Ch(::?c k )

Required Depth:
{;r-ec:'~ :
PE~r i.mE?t~~t-·:

Hydraulic Radius:
VE:locj.. tv:

Riprap Ck (V<5?):

Depth (Ma>:. ~3):

On./ 1. u 49 (S) 1. /2=:

(i (R) :U~~;=

O.D5 ·fe€~t.

:~;;"Bl ft.2

0" ..::::\. teet.
:] • Cj,Sf t./ =;E'C

F:E?qUi. n:;>d

i . -.r ;::~ ..~.
_'_ II ! ~_.,,_,

RE?qUj rT:d De!=.lt.h;:
A'~f.~,;i\ :

Pt.;·!···· j.rnE'tc,r';:

Hydraulic Radius:
\/E'l DC 1. tv :
Fiipr-ai') Ck (V<~~;?);:'

E':1C)ttOIn ~~i.dth:

E;;idF SlopE' .1.;:

"

:::;. ::31

....:- ,....,

....' " '..'

-r E:2 t.
fi.:2

J../m.l
..~. ,,-',
·OH·" .,_,

i:~;·.!. PI" .:", ,i) (i"i 1. n ':::))::
F:i. i.i·.; ;" ·i,·,'. ,.. :: (·.i·'·· •...• .' :



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

Client~ Valley Camp of Utah. Inc.
Pl-c~.ject Nou: O(:)7"1.2"l()(:)

Channel Section: Reclaimed C~lvert C-25-36

Dat.e: 26'-"FE~b-(:;;0

T ilY};:,':: u··:,;: >::::;: l:4i"'l

DEf3 I GN CF: I 'r[-::~H I (2) ~ Desiqn F 1 O\J\I:

Bottom ~··Jiclt.h:

Side ~:; 1opel:
Si.de 8J.ope2:
Flr.ict..i.CH' Fact.or:
Min. Bottom Slope:
Max. Bottom Slope:
F ref:?boar'd :
Dept.h (Min. E3):
Dept.h (1"'la;.;. S):
Angle Repose (Ar):

54.10
.10.00

:3; .00
:3.00
0.04
O. :~;2

() "::::'2~

() . ~:)()

O. ~j5
O. :::;;5

4 r ;\
.<..

01·J :r.f~:::;

c:'f's
feet
J/m!
1/m2

i:t/ft
tt./ft.
f eE~t.

ff:~et

feet.
deglrees

Tm;:;,:.;""
N<.:.; -

?~ -
B --
n -
SF'::.. ..-

Nb
SFb

-_. 21 T ./ ( G ( :3G--1 ) D )
= (Cos a tan b)/(sin a + !\Ib tan b)

C.76GdS
21Tmax/(G(8G-l)D)
(itan (l/m)
Atan(Cos(Ar)/(2Sin(Aj/NsTan)Ar»+SinlAr»
Ns(1+Sin(Ar+B)/2)
Cos(A)Tan(Ar)/(nTan(Ar)+Sin(A)Cos(B»

,j ~2q 1·-('2€~!::·

d E~ tJ 1r
' €.? E' ~:;

D50
'f
Nb
Tmc\;';
Ns
Ifl CI~itical

f"' 1m cl~it)

13
!\Isp

SFb

Smin

1.75
S.BO
(). "lct

:::;:.00
18.4.£1·
S::;:.(l2

() .. 5::!-

O.b.t+

sma;.:/ V~~AB:l.E:..

~i. 00 fE'et.
6.80 Ib/'ft::::
0.21:3
:"', • .17 J.hii'L?
(I. ::::1
:::;:,,00

:18.4 14',.
14.7J.

O • .1.6

.1 • J ~.:l .1. • D?

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



PROJECT NO.

HanSER
allER

&lUCElRc

CLIENT_..Io<IJ~N:l....~,-+~/J~.ku=.<;' ---' _
PROJECT-.£.oC&<~-elAiM:utIZL~~ _

FEATURE__----:---:-:=:--:::-:-=-:- _

OaZIZ.Ia>

8HEET~OFJ
COMPUTED I;/Elf
CHECKED ---::--=-=--_
DATE t.o 6£?3 9a

I----tp' t

1'/ P£..JI~~F'I.-~
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Figure 5.1. Definition sketch illustrating steep and mild slope riprap gradation based
on recommended guidelines.



HIIRSER
IIlLER

&lUCEII\C

CLIENT 0=c
r
;A;gp

PRO.lECT--L.~-':::""'''''1t.L.LL.L---,- _

FEATURE I?~H~.,fcJri
PRO.lECT NO. 027, lit 2120

SHEET_1_OF-i3.
COMPUTED !Jell
CHECKED~ __

DATE 15Aa5V

/.

E.lJIEW Or ~('u+mA71&J J67C7U77At:s A-T (bL-v&275;ko1\l:5 /-I;:H.JL
/2oAIJ,

I.J - 2Z-Z~
i'-Z3-il
C-21-zl
c- JZ,-24
!'- .ctFA-24
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/'cc4?lfc;l~~ -4creN7~ 1'/0 ~dtk~c7/c/~t;lrJ /.:5 ro/v//~

('-Z3-Z~
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ValleY Camp Coal - Reclaimed C-24-24 - 100 Yr. 6 Hr Runoff

F'ERCENT

IN/HF:

b.O HUURS
750. FEET
1:~r~'rE= .00

AREA= 2.5 ACRES
AVERAGE BASIN SLOPE= 69.0
CURVE NUMBER= 75.0
DESIGN STORM= 2.25 INCHES
STORl1 DURAT 1ON=
HYDRAULIC LENGTH=
MINIMUM INFILTRATION

TP=:
(~:::::::::

.0:::;;<:12 j··IOUF;:b
94.27:59

UPCFS:=
I TEF;:AT I ONS=

47 • 8:~:;

Cl
~.'

CFt> UPH./=19. :J..:~:6e

SCS 6--hour
I NCI···IES

==============================================================
{;CCUI'1UL.~~ TED

TIME RAINFALL
HClUHS I NCHE:S

F:AINF('~Ll..

RUNOFf'::' EXCESS
I 1'~CHES I Nc.:Hr-;:)3

UNIT OUTFLOW
HYDROGRAPH HYDROGRAPH

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

2.08 .6476 .0000 .0000 .0 .00
2.09 .669::::; ·0000 .0000 9.7 .00,., 10 .6911 .0002 .0002 36.6 .00..:...,., 12 .7129 0006 .0005 47.8 .01..:.. · ·r, 1 :~~ .7·:::::·Q·(.1 .0014 • ()()()7 40 .4 .0:3.a::' ..
r, 14 • 75f.:,4 .0024 .0010 26.9 .07.L.

" 16 T7B2 .OO3b .0013 15.4 11.a::.. · ·"') .17 · 7C;~99 .0051 .001 ::':' 7.9 15..:... ·,., 18 .8217 .0069 .0018 ~5. 8 .20..:...

2. 20 .8·4::::4 .0089 .0020 1 7 ...... r=· · .t::. ~.i

2.:21 .8652 .01.1.2 • ()()~2~: .7 • :::.~O

2.2:2 .8B70 .0137 • ()()2~:,
.':~ "':'" t:.=·'-' • .-:' \0.1

~2. 2:::;' ·90H7 ·01.64 ·0027 · 1. .::::8
2.:25 .9305 .0193 .00:::::0 .0 .44

" 4"~ 1 .21.:::::4 .OT70 .0056 .0 0-'L · ..:.. • I I

2. 4:::;: 1. · :;;:~:3: 5~? .0828 .005H .0 1 .01
2 ·44 1 .. :;~~5\~(i .0888 .0060 .0 1. • O~i
2.46 1. • ::?78'? .0949 .0061 .0 1 ·08
2. 47 1 • ::~;004 ·1012 ·006:3 ·(J 1 ·11
2.48 :1. ~'I':l/?J'-;I 10T7 006~:.i .0 1. 1. ~:i" '_'.,:.....:...1'_ · · ·
2. 50 .1 ·5·q· LI· 0 ·1144 .0066 .0 1. ·18
1':, 51 1 " :::::~,LI·:2 1. 17t.' • OOT~~ ('l i 1ClJ:' · · ",... .... · .........
::~ · ~:r2 .1. ·:::::601 n 1194 .001B ~ .0 1. '.06
r~ 54 1 " ~~::('j6() 121::::; .00.1.9 .0 .87..:.. ·,., 55 .1 :::;:71 Cl 12:::;:.1 .0019 .0 1-'7.L .. · I · II .::-1
r~

~ib 1 "":~·-.:"·7C) .1.250 .0019 .0 ~j::::~.,::. . It ._'.J' .. ;,.... · ·,-, !"i'7 1. " ~58:~~'7 126c7 .0019 .0 4":.~ .. ~ I · .' ....I

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

HYDROGRAPH PEAK=
T I l'1E ''1''0 F'EPil<=:
1:~:UI\~OFF ')UL..l...JI"IE=

l .. .1B ci's
:;~: .. ~IO HClur"s,.

,,11 PIC::I'''e-'''Ff~E't



::::T ~£~
FEATUllIE ---:--::-- _

PflO...CT NO. aa7, I/, he>

."IEIET~OF~
COMPUTIED .Mt
C"'CItED~--=-_

DATI! ISAt:.kZ9a

!5vee'E]:> toe.. (1'1'\411'11

~- ~.A<n,)i2AL DDuJ~<·-'l.'~
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c-t1-Z{ - t2ru/'I1Ve::!

hlc7 f- !fie t'tMt'/e-k be e;(~~IeletJ 10 -#1e id~ J/
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t=i rij>rap cl,allIJtl tnt /he 10241/ sheD s/~iJe~~ r
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at &/lc01I C'/P55 -sec.1urn ~..j' a v~~-hliot' ,#~ chaRliei'
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t..J~OF"SLDP£ f-L'u-'sfDE..
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5eJmf CcrffCL'lftS. c95 wrJ/l C-Z4-Z4 ~?/)/~ here,

()/~'1 f'J (phr; 2.5 c:.h U/nr /:;; /t:) 1/ M ~S- 7ra()e3C>ICfu/ tYUtfHe!
'2~ LJ,C)j S: 57%

.J

0. :=O.cX.o&) y .. D.i:>5' / r/.:..f,9-!p-:s
j,4iSlL . , / .. .

t!se yf;!:dhf'lf 5!;v-c-!7(fJ/t u:;d at C-2.4-21r
)



---------

------4----------------

--=-~:-----
--,----~. --~

5~x'Do -51tfo
\ S.4~ ~>'5<Pt> - {>

__-co:. --'S

----------___=+---==::::::::s::;::::~

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

~-~\-=-:---~.==~~_._._----

------ -=-=====-=-~_: ----- --
~.:~::~:::::·--=--:-::·.~=--:::-:=-=-t-===:;2::::~::;2~

--~-

--~~----
----._.

-------_.- --
_ ••~~!!!I- ....~

==--~Ul.~



~ROJECT Valley Camp Coal - Reclaimed C-26-24 - 100 Yr. 6 Hr Runoff

AREA= 5.4 ACRES
AVERAGE BASIN SLOPE= 54.5 PERCENT
CURVE NUMBER= 75.0
DESIGN STORM= 2.25 INCHES
STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH= 1030. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

TP= .0569 HOURS
C3= 65.0060

QPCFS= 71.81 CFS
ITERATIONS= 8

QPIN=13.1885 INCHES
SCS 6-hour

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

TIME
HOURS

ACCUMULATED
RAINFALL

INCHES
RUNOFF
INCHES

RAINFALL
EXCESS
INCHES

UNIT
HYDROGRAPH

CFS

OUTFLOW
HYDROGRAPH

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

~ .08 6442 0000 0000 0 004 · · · · ·2 ·09 .6679 ·0000 ·0000 6 ·8 ·00
~ 10 6916 .0002 0002 35 ~ 00L · · · ·~ ·
2 1~ 7153 0007 0005 62 5 01· 4 · · " · ·
~ I' 7389 0015 0008 71 .8 .04~ · v · · ·
2 l c 7626 0027 0012 L c 0 08· ~ · · · OJ · ·
~ 16 7863 0041 0015 50 6 1~
~ · · · · · · ~

2 18 8100 0059 0018 35 c 24· · · · · ~ ·
2 ·19 ·8337 ·0080 ·0021 23 ·1 ·34
2 20 gC 7 , 0103 0023 14 ~ 44· · J,~ · · ·~ ·
2 22 8810 0129 0026 8 ~ 55· · · · ·v ·
2 ~~ 9047 0159 0029 4 7 66·k~ · · · · ·
~ 25 9284 0190 0032 2 6 784 · · · · · ·
2 ·26 ·9520 ·0225 ·0035 1 ·4 ·89
~ 28 .9757 0262 0037 7 99L · · · · I ·
2 ·29 ·9994 ·0302 ·0040 ·4 1 ·10
~ 30 1 0231 0344 0042 ~ 1 214 · · · · ·L ·
~ 7'-' 1 0467 0389 0045 0 1 31~ ·0L · · · · ·
2 43 1 2361 0831 0063 0 ~ 07· · · · · ~ ·
~ 4 c 1 2598 0896 0065 0 ~ 1 £~
~ · ~ · · · · 4 · ~

~ 46 1 2835 0963 0067 ~P
r, 244 · · · · 4 ·

~ 47 1 3072 1032 0069 0 r~' 32L · · · · • · ~ ·
2 49 1 3309 1104 0071 0 ~ 40· · · · · ~ ·
~ 50 1 3512 1 166 0063 () 2 4 n
~ · · · · · · ·0

~ C~ 1 3576 1 186 0020 0 ~ 49~ ·J~ · · · · ~. ·
2 53 1 3640 1207 0020 0 ~ 34· · · · · ~ ·
~ 55 1 3704 1~~7 0020 0 I? 064 · · · .hLI · · ~ ·
~ 56 1 3'768 1247 0020 0 1 734 · · · · · ·r, 57 1 3832 1268 0021 0 1 4~~ · · · " " · ~

~.~ 59 1 3896 128cJ 0021 0 t 2()~: · " · " · ~ ·
~~ Li", 1 396() 1309 0021. ( i 1 <:)4L ·U~r · · " · - "

================:=::============================================

HYDROGRAPH PEAK=
TIME TO PEAK=
RUNOFF VOLUME=

2.49 cTs
2.52 ~1()l.;r·s

.23 Acre-Feet



HansmaLLm
& LUCEIRC

CLlENT_--JoUlk~'/eJi~-r~~~t=--------- __
PRO.lECT----<.~.....t::oL.;;=;:.:...'/-t:...._· _
FEATURE -:-;--:-- _

PRO.lECT NO. C:r::J7, (I. 200

.HEET~OF 1-3
COMPUTED a-7'I
CHECKED~~~_

DATE

C-wA-24
:

5/lfhl Ch81111~ftjaflo-Jf tJceur.:s //17/J7edtozldy c:V~GN'"
{V/OUr. ~ t'hC"ck -Ilc~Ju CIJOrc7 dCr /~hc'S,

rat:JY0 (;/1". ::: l,z4cfS

~rntthh Jsc;Jj /0' T;$;::C:5o/~h./e-'J78NF1,31

t'~ 0,03.1 II ::10, rH: 5.J S -;. d.4!3

(Jr? = G),o-1 y~ 6.35' V-== 3. 5' ./?S
//0 '/0'./ .)

/.//5/2

0;f>l1 S~~ as a-/ t..1 -.2.-1:-21

t& 1l1d:f11111 .5o/u-:bt7Y1 a~ ad. C -24'-24' and C-2&-Z1_

C-Z7-24--
Ifdls~ .h ne /eclairl1<:L/~J#o~ri t3IJa/J/Jd tJ:e/7r)~1
de.sl9n /'let!- r~u/r<:?c/, Z6jrach -r J?e(/~9tf!.k-lc:: C-LjJort
?h02S<JT /~6/cJ~Hd7hV7/'

[t-Z8- 2:.4 (R~d:IFJ1~d ('I;OJl1n-e/ I2C-4)

4J/aJtj"'" I/)/Y'= 7,81cf$

('!&fJfld'Sk.--;e..J 6,1.7 feR 1::-0.03CJ5ikJ~

/'/;e:cIL deS!c;11 c2C-cord1hc; JJ 65f'J./ IrcJced?-vr~ - C)s-<. h =(c I.J 111.: 2.-

t I ' 1G
/55VIWe ~:;' 0,75 1.: ,0395,(-/5) Co = (),()1.

01'2 .0,1/.J y;: o. 2. ~ Ij:; 6, I .f?s
Irfc;SIZ

I
f)/V2{) ::: [)so/Z.or3) ==- {),25 - (),3'8 05£ CJ.ZS /

V5£ c- D/i frecd;oa/2;/. 7b~~ I clc;J/t:; ~,5 -ro.«~ I..d)() ~eI;;

d~ It) I 7YfJe% 9rdy;vL~/' hl£;., {/;slilJd:d?/6 rI ~~-b ~itV
ai e-Iev C:;85?J ~71}::f ex..fC/2:;f5 h JIc7 h 5 D ,,-p- c./ev gt9() 41
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~RDJECT ValleY Camp Coal - Reclaimed C-26A-24 - 100 Yr, 6 Hr Runoff

AREA= 2.7 ACRES
AVERAGE BASIN SLOPE= 45.0 PERCENT
CURVE NUMBER= 75.0
DESIGN STORM= 2.25 INCHES
STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH= 1050. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

TP= .0636 HOURS
C3= 58.1674

QPCFS= 32.49 CFS
ITERATIONS= 8

QPIN=11.8011 INCHES
SCS 6-haur

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

TIME RAINFALL
HOURS INCHES

RAINFALL
RUNOFF EXCESS
INCHES INCHES

UNIT
HYDROGRAPH

CFS

OUTFLOW
HYDROGRAPH

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

2.08 .6533 .0000 .0000 .0 .00
2. 10 .6798 .0000 .0000 3. 1 .00
~ 11 7063 .0005 .0004 15. 9 .00,. ·
~ 13 .7327 .0013 .0008 28.3 .01L ·
~ 15 .7592 .0025 .0012 32 ~ .03~ · · J
~ 16 .7856 .0041 .0016 29.4 .06,.
~ 18 .8121 .0061 .0020 ~~ 9 11L · ~~. ·
2. 19 .8385 .0084 nOO23 16. 1 ·16
2.21 .8650 .0111 .0027 10.4 ~~

.~~

2.22 .8915 .0142 .0031 6.4 .28
2.24 .9179 .0176 .0034 3.8 .34
2.26 .9444 .0214 .0037 ~ 1 .40L •
r, ~7 . 9708 .0254 .0041 1 .2 .46~.~I

2.29 .9973 .0298 .0044 .6 ·~~~,2.30 1 .0237 .0345 .0047 ~ 58.~ ·
2ft32 1 .0502 .0396 .0050 r, .64.L

2.34 1 .0767 .0449 .0053 .0 .70
2.35 1 ·1031 .0505 .0056 .0 .75
~ .37 1 1296 .0564 .0059 .0 .81L ·
2.38 1 ·1560 ·0626 .0062 ·0 ·86
2.40 1 1825 .0691 .0065 .0 9~· " ~
~ 4~ 1 .2089 0759 .0068 .0 .97~ · ~ ·
~ .43 1 2354 .0829 .0070 ~ 1 .02L ·
2a 45 1 ·2618 .0902 .0073 • .0 f.07
2.46 1 .2883 .0977 .0075 .0 1 ·12
2.48 i .3148 1055 .0078 0 1 16~ · · ·
2.49 1 ·3412 ·1135 .0080 .0 1 ·21
~ 51 1 .3548 1177 .0042 .0 1 .244. ·
2. ~, 1 .3619 1200 .0022 .0 1 ~r~

~V · .£~

2" 54 1 .3691 ·1223 .0023 .0 1 ·11
~ c ' 1 ~-7Lr~ 1245 .0023 .0 O~
~~" \Jb ·~J w.~ · · I 0

2 57 i 3834 1268 "002::5 .0 79· ~ · · ·r'" 59 1 39(J5 1291 n(:)(t23 0 D66L · · · ·
~ 61 1 39"7"7 1315 (:}(>23 .0 56L. · · . ·

=================:=====:====;===========~:============:::=::===::======

HYDROGRAPH PEAK=
TIME TO PEAK=
RUNOFF VOLUME=

1.24 cfs
2.51 Hours
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Valley Camp Coal - Reclaimed C-28-24 - 100 Yr. 6 Hr Runof~

j (I
/ fJ

AREA= 17.8 ACRES
AVERAGE BASIN SLOPE= 39.0 PERCENT
CURVE NUMBER= 75.0
DESIGN STORM= 2.25 INCHES
STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH= 1250. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

TP::.: . 078::. HOUI~S

C3= 47.l0IY;;
QPCFS= 171.52 CFS
I TER?H IONS= 8

QPIN= 9.5559 INCHES
SCS 6-hour

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

TIME
HDUF<S

?"~CCUMUUHED

RI~INH)LL

II\ICHES
RUNOFF
I NCHEE;

RAINFALL
EXCESS
INCHES

UNIT
HYDROGRAPH

CF:'S

OUTFLOW
HYDROGRAPH

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

2.09
2.10

:? • J.. ~~;

::Z • .1 ::.

2.18
2 II ::~()

~,2. 23
:2" 24·
:?" 26
:,.~. 28
2.29
2,,31
....... -:r ..,.,:. " ,_:..,:,

2. ~::;7

2.40

::!.43
2 .. 45
::::~ • 4.'::..
2 n 4~3

2.50
2.5.1.
2 • ~7.~::~;

2.61
r) 1...1')
.,:•• It ~•• .' 0':"

.6634

.6896

.7157

.7418

.7680

.7941

.8464
• 872~5
.8986
.9248
• 9~K)(7
.9770

1.0032
1.0293
1.0554
1 0816
1.10T7
1.1:338
1..1600
1.1.861
1.2.12:3
1.2384
1.2645
1.2907
.1. • :~:.l68

1. ::::A29

1. :36'13
.1. • ::~;"7 6 :~;;

1. • :~;. 8 ::::;c~

.1 • ::::;c/O':'

.0000

.0002

.0007

.00.1.7

.0030

.0047

.0068

.0092

.0120

.0.151
· 018~5

.0264

.0:509

.0406

.045'.;'

.0515

.0574

.0636

.0700

.0767
• ()fj::~:~7

.0909

.0984

.1061
• .11.41
• U.79
.1201
• .1..223

" .1.~ZCi) l
.1::::;14
• :1. ::~; ::';; fJ

.0000

.0002

.0006

.0009

.00.1.:::::
,,00.17
• 00:;~1
.0024
.0028
.00::::;1
" (}()::::'~l

.00:58

.0041

.0044

.0047

.0050

.005:;:'

.0056

.005(7'

.0062

.0064

.0067

.0070

.0072

.0075

.0077

.0080

.0038

.002:2

" () () ::;;: :::~

.0
8.6

53.3
11~:'. 9
157.5
171.5
160.7
135.6
106.1
78.3

24.7
15.8
9.9
6.1
3.7

• t3
• ·<l

-r·,.;:..
• .1

.0
p

• '•.1·()

.0

.0

.0

.. ()

,,0
u ()

.00

.00

.01
,,06
.1 ~I

• :31.

.81
.1. • 1:::T,
1.48
1.86
2.24
2.63
:::',.02
:3.41
3.79
4- • .1.6
4.5:5
4.89
~j n 25
:::'•. 60
5.94
6.27
6.59
6.91.
"7 "'.\'~', ..':""-'

7.80
7 • 8 i }

'7 n 5:2;
(;:) .. 9(}

6 • .1.1

========================:===:=========================:======:=====



PROJECT Valley Camp Coal - Reclaimed C-28-24 - 100 Yr. 6 Hr Runoff
(Continued)

======================================================:=========

TIME
HOURS

ACCUMULATED
RAINFALL

INCHES
RUNOFF
INCHES

RAINFALL
EXCESS
INCHES

UNIT
HYDROGRAPH

CFS

OUTFLOW
HYDROGRAPH

CFS
==============================================================
=========================:=====================================

HYDROGRAPH PEAK=
TIME TO PEAK=
RUNOFF VOLUME=

7.84 cfs
2.53 Hours

.76 Acre-Feet

I'
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HanSER
alLEn

& lUCEl1\C

CLIENT \)N..IBl Lf'\we
PROJECT 12'cZAr.1kT11>N
FEATURE -"- _

PROJECT NO. CXT? . i 2.. 10Q

SHEET_I_OF£..L-

COMPUTED-"~~L---____

CHECKED ,--- ____

DATE IO{IZJ81

(HA~~ f2a..L-AWlA"110N - -£8-tNA iVtl..4£~ i ~It-..JE FLOvV II\J CHAi0~
Wlft'5tl0f L eeE¥- IZ> ELEv '" 8750' e£!.Dw POr-JP +-)
(OrYlPLErt::: CHAAJN8- (- ~-z.")%. '/'/2 VvL 0\ "'j"Oro ':,,-.:.,.:;0 "I.:;3:S.} 12'7 e.. -= .43&

1~{0: l:: ._\:~; ,:;o~~>o)* (62LPO+2280) - Lt>O '1 , W.::....

-436WH·/i!lJ2.

eN
55
70

86

VV\lA.I-tlpli&1 = 1,355 I
ArzEA
\q~,l aG
'I ::":,0 c'::'

40.lae
35&.4clC-

:U10J {~?''J ~ 4~

Y10£ (D~
~r.c,f. / kF'EJ--J (oVC£E.L;>

:)cn)rze£D/f2~LAfLM~

-* Conserua.+;ve.

IOU ,-} rz - (p t~'::: Pet::.c1P' ~ 2,3 I VI

iJ, J6 ...... LO PE : lo-0" Lo~~:'m ..Ht (0 f.JT I t-JT +100

A;2EA- -* -£,5(oD

('010, LtA::6~ -:. 3 ~,5 ;() -'It ZL.~' /1 () ~ 67,OOQ+t.

(';f':-, II-_';T c. i:.6-f-t

(1,1,000' *"80* leG) .. 34,::/%
- ~'SGi.4 w~ *' 43'::&O-t+l./dC

55

"
'ID·7 l,oZ

is:: 0,27

_.-- -

- ""7 ~7 -; '1 ...

Q'DD"~,,,~;'i) ~e W-llZE C'H-A"-JiVEL. - E i?t..:AL
o '')1~E: e.. ?Co':;:TI~ AP.J-)uE... t U:...-V

oPP82- ViA AI,I~ Cq,J. /-..)/.j C"'L ( ec..-z.')
:--:"v[~;::..I\"LAc 1~'1.5aG ,

A.rJ., ) i /', " ( ..
r. <:.cA __+l_-::'-""""-'-=-__.o--......c;.k-.i.' _

1/.0 55 6.65

D,3{.o

I , () Z.

'-.Jc: ,: (. ::.:.1,
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U

201-~===-Ma<.bac.-4~d--~--+---l

O,'--~'--......._...L._...J-.~I---I_...:.L_...L;;_...J-.--I
o 20 40 60 80

GROUND COVER DENSITY IN PERCENT

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

grass and sage-grass complexes.



PRO,JECT Valley Camp of Utah. Inc. Reclaimed Channel RC-2; 100 Yr 6 Hr

4/2;

AREA= 356.4 ACRES
AVERAGE BASIN SLOPE= 34.5 PERCENT
CURVE NUMBER= 67.0
DESIGN STORM= 2.30 INCHES
STORM DURATION~ 6.0 HOURS
iiYDF:?-\UL. I C L.EI\iCIl-·!:" ~':\ooo. r:t.=:r;:T
MINIMUM INFILTRATION RATE= .00 IN/HR

TF'= . :::::1.49 HClUF;:~:

C3:;-.:: 11. T59.t
QPCFS= 855.92 CFS
I TER(.H I ONS= D

QPIN= 2.3816 INCHES

===============================================================
ACCUr1l..ILATEe

TIME RAINFALL
HOURS INCHES

RPlINFAi.._L
1::;~UNDF"F EXCESE~

I NCHES I NO-IES

LIt,! I T
HY Dr':;:DGRPIF'H

CFS

DUTF·LDvJ
1···!YDR()GF<r-:~PH

CFf3
::==:=========:=:====================================;======:========

2.46

:2 .. :lt3
2. 6~~

~;~ . 83
2.90
2.96
3.02
:~:. u ()c.i

''':!" """)'j
•...'11.,,:....1..

:.::;. :::7
:~;. ::::4
:3. /+0
::;;. ·4t_,

..:~. "'/~' "-.i....' .. .' ..:..
:::;;.7U
:3.84
3.90

1.0911
1.198:::;
1.3055
.1. .:::;;Em8
1.417\:3
1.4468
1.4757
.1.. ~,047
.1. • 5:~;37
1. :='\6:;;:7
.J..59.16
1. 6H3~':'

1.6417
1.664B
.1..6B80
1.7112
1.7344

1..7807
1.P008
1. .. B.1.f:::.7
1. "E,::::;::::7
.1 • b-'l86
.1. "U{J4~1
1.t3U0:'1
J HC:;f.::-4

.0000

.002:Z

.0088

.01cl6
,,(>3(>6

.0:::::49
• ():~:8b

.. 0445

.049,S
· 0~.)50
" (ic..(>t:..

.. 0665

.0824

.0878

.0989
.. 1047
" 1.10"1'
• 11 S<:;:-
• .1.201
" 1:.?4 tl
" .1 ;;~8Ei

• .1::::;::::':.::
.1S7"7

.. 0000
" ()(>22
.0066
.0107
.0110
,,0044
.0046
.0049
.0051
.. 00::::.4
.0056
.0059
.0057
• 00~5.1
II ()() ~i:~~

.0054

.0056

.005'1>
· 00 S~:~

.004:::
• ()()4:~:;

.0044

.001.1.<:"),

.004:'1

265.9
568.2
··'rot::. -,

... 1-.: \",' .. /

B01.B

11.1

"", ,..,
.,:.: n ..i:.

.1 ,,:~;

.: .'

,: !f
/'

1\ ...::.

• .1.

tl ()(:

.10

.B8
3" 4-9
8 .84-

2::::.50

~:.l .95

..~. i ""r)
"_, .~. " I .l:~

·::::1.64
~:::.1 .46

·::;;1.0::,
-':;. .1 .00
-:~. oj _, r")
,_, ,A.. II •.f.• .&:_

51. :::':7
.::;. .1 ~)4

-:::.1." :::::1

""."t.::) L. &::•
oJ: •• I " s....: _•••1

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

HYDF~[)(3n{1PH F'E{:,f::.:::
T I 1'11:: TU PEr:d<:::::
F:::I...lI"\1UFF \.-IUL..UI·'iE::"

::::;:::::" 21 c: i: s
2 .. 90 HCH.H··S

r~ " ~;:~ () f'~ c: ~;'". E' .._. F:' f:':.' E: t
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HanSEn
aLLEn

&LUCElI\c

CLIENT \lA( J F'4 CA1M ~

PROJECT WI A1AAAT7Q10
FEATURE _

PROJECT NO. DO...,. I 2, IN)

ZZ500 ~ eo~10D :: 30,72 ~
-436CPO'* 1.3.f,5

SHEET--'tL-OF~
COMPUTED~!)~EJ1~ __

CHECKED -,---,--:--:::---_

DATE 1'"7.)AtJ qQ

{+'if). L:.~n-l <e ItDD6-R.

P;Z.3i'()

Q'DD"'-~""§

PJ i>J£- CDvt::.1ZEP

DI.STI eE.::.L.A1 MED

12.5
4.1

IU>.~

55
85

~,os

1.02.

p= 2.3 "
A\l~. 5 LOvE"'" 3/ ~
-H'--JD. LtNbn+ = Cleo'

til 'OO"'.(, .... IZ-{~~)

o pp~ Ct-+AI-.J~

"51 De: C~~~

LOwa C~a..

3.~~ 'l

(,.3%~

3.t.P%*

33.0%
IOO.O~*~

33.6%

~. Prr .,JU~O~ WI "'T1-\ -:::. \ D £ cl--\-Ai\,)~El-*'* kr ~~E.. UPP£TZ-- E1'oJh /'

Cw\NS£beAd:e'..:.. \b A-u..cw Acc~ i;2ff'f2Ap D5c::> fSEZ ~.~ 9+lc)

~e::p-r VJiM bso ~ 1.'S ' - {ftt'$ G{0E'S 01\-1 A )( ~ 3& 'I (~ ft)



PI::;;O,JECr Valley Camp of Utah, Inc. Reclaimed UpPer Channel RC-2

'/2-/

AREA= 134.5 ACRES
AVERAGE BASIN SLOPE= 30.7 PERCENT
CURVE NUMBER= 65.6
DESIGN STORM= 2.30 INCHES
~3'ft:}Rl1 I)I.JRA1'ION= [)n() HOl.JRS
I;(DFU·\LJL.IC LT~r--KiT·H::::: :thOO. FEET
MINIMUM INFIL.TRATION RATE= .00 IN/HR

·rF':= • .1. 3<:;'2 Hm.JF~~3

C~::;=:: '26. 5,'.:.16
QPCFS= 730.87 CFS
I T' E~ F;~ ?"1"r :r [I rl.I~)== ~.::.~

QPIN= 5.3888 INCHES
t:iCS b--hour

==============================================================
T 11':11::~

Heil..mS

t;CCI....II'1Ul.... {2j TED
RAINFALL RUNOFF

INCHES INCHES

Rf:llNFj!..)l....L
EXCES!3
I NCHEt:i

I.JNIT
HYDHOGRAPH

CFS

OIJ·fFLOW
HYDRDGHPIPH

CFS

============================================:====================
,..) '"-"'c.'

II .,:•. \'N~

::2 • ·(j·~2.

2.:":,1

~.Z II "7f..1
:;~. ·78
2.B1
'2.8 l l-

1 • (l~j]O

1,,1.044
1.1518
1 • .1.992
1 • 24t:::,~::"

1. ::::(:;>59
1 . :::::4 1. :~:::

1. 4~,~0"7

1. 4:~:;::::'6

1..4464
1 • 459~2
1,,4720
1.4848
.1..4(i76
.1. • ~.':d.O'+

1 .. :5T:'::~

.1..,5c:..1.6

.1" ~."<744

1.6000
.l .. .~:,.1 2 :.;::

.0000

.0006

.0020

.0042

.00T2

.010Si

.01~55

.01(:;>9

• 0:;;~.1.~)

· 0~~4·6

.O:29f.3
,,0::::;16
• 0:::;:5~:i

.0554
n ()~:;'7:::::

.0:::;;(/4
.. 04.1.·f.I.
• 0 Lj. ~:,; :j

" ()4·~!)·

,.0479
.. O~:.iO.1

" 0 ~::i :.:~!.~

"O::V.J.)·

" ()()()(}

.0000

.0006

.0014

.OC50
• OO~5tl
.0045
.0045
,,001~

.0016

.001.6
,,0017
.0017
.001B
.0018
.00.1.(i
.001.9
.0020

.. 0021
" ()()~~:l.

" OO:~~:::;;

";) () :? :;:::

n (>

:::;;6. "7
227.0
485.2
670.<;>
7:::::0.9
6B4.6

452.0

TS5.1
159. t,
105.1
67.5
42.4
26.1
1.5.B

9 .. 5
~5. t\

.1..9
1...1.

to.
n \..:

"
.~

•.1

• ')(J

.00

.0:2

.1.9

.68
l.bE

~'1 0-:':-
,. • 1'_'

.10.~j6

12.51
:1-3.31.-.:.
13.26

11..6~.i

10.7'::Y
10,,10

o t.·'
I II \.... J..

Cl • ~:';~:?

9.1.(:;>

9 • .1.9
""-1,,2b
9 .. 4U

':? c;;8

.1.0. :·::0

========:=============:::====:==:==:===:========================::==:===:=

H\·D!:::~UC:F:;;('\;F·H PEP;~<:::::

T IlvlE ·ru PE{'~I<=:::

F~ !.J i···.1 C} ,::. F· \jUL..L' I'llF :::::



F'RO~JECT Valley Camp of Utah. Inc. Reclaimed Channel RC-3; 100 Yr 6 Hr

AREA= 16.6 ACRES
AVERAGE BASIN SLOPE= 31.0 PERCENT
C:I,JRVE: NUMBEF~= 67u5
DESIGN STORM= 2.30 INCHES
'::n UF·:N CUF:?YT:r Cd")::: L.• 0 Hc)UR~3

HYDF~PiL!i.... l C LEt·13fT!::::: 900. FEE:r
MINIMUM IN~ILTRATION RATE:::: .00 IN/HR

Tp:= .OS:::;2 HOURS
C :::: == L~ .G]•• •'1. ~:.i 4 .'1.

DF'CFS==
Ci
\. ..•

QPIN== 9.0189 INCHES

=:=============================:=================================

TIME
fiOLJF~S

tiL:CtJI'1Lil.... {iTE D
RAINFALL RUNOFF

I NCHE:-::" I r·JCHES

Rf~ I ",jF ('~L!_

1::XCES~3

Ih\CHES

UI\IIT
H\!DF<CJC3F<{~PH

C!:::-S

OUTFL..OW
j·-1YDRDGF:APH

CFS

=====================================:==========================
,"'\ ~") J:::
..::. ZI .,::.,.)

r" '''C')....::.IIlL\.:..

"-.' -;rc:>
.,_ III "._' I

2 .. 41
2.4:::::
:;~. 44
2.4{:::,
2.48
2.49
:?5.1.

'-... L .-:~.
"':•• 11 \ •• , ....'

• '/746
1.00:?9
1 • O~~:l ~~:

1. .0:=.','.16

.1 .. 116:?
:1. " 144:::',
1 .. :1.7:;::8
1.:.:::0.1.1
.1..2294

.1 • ::': 14 ~:;

.I.. :5426
1.. ~::709
1 .. ~:;8:=5L:

1.:::828
1 .. 4005
1.40Bl
1.41 :':iB
:1. .. 423~5
J .. if ::'~:.1.:1.

:L.4:::mB

.. O()()O

.0000
.. 000~.5
.0010
.00.1.9
• C0 ~;; :.::~

.OO!·p

.00Bi:)

.01.1>:

.0140

.0170
» ()~;!.()~.::;

.027'7

.o::n',:;>
.. 0:::::40

. Cnh4

.. 0::';T7

.. 0:::::::3<:,;'

.0402

:r ()~)()()

.0000

.000:::::

.0006

.0009

.. 00.1.:::;'

.00:1.6

.001'?

.0025
H ()()~.?'/

.0(Y50
• oo::::::::~

.. 00:::::6

.00:::8

.0041
.. 0022
.001.2
.001:?
.00.1.2
.001:2
., ()()13

001'::;'

.. 0
7. c:)

46.9
100.2
1:::m,,6
.1~.i:l..O

14.1..4
11 1=t.4

9::;:.4
68.9
4B. I'::,
33.0
21.7
1::::;'9
8.8
~.4

2.0
1 .. 2

'7
• I

.4
q

" .1::'

. 1

.0

·()()

.00

.00
• ()2

.07
• .16
• :30
.4'';
.71
.95

1.22
1.50

:;:~ • ~.56

2.65
2.9'::'
:3.09
3 If ()~-:3

;:: n (:',>'1.

1. • d·'::·
/'================================::======================:==:=====•

HYDF:;:C!GF:(~FH PEPtl';:::=:
T I HEre:; '='[{..)I<::::

F~lJI'·JDFF \iDL.Ui"'lE:::::



HanSEn
allER

&lUCEmc

CLIENT \kz I eI (A-wIP
PIIOJECT i2EZLAwA1JON
FEATUIIE _

PIIOJECT NO. ()OJ. I Z • I cv:>

SHEET~OF~
COMPUTED DEH

DeAW (OI0TZ>'-'~-:; -n-l-E'ov6H~A~ l.-U 1'"71-\ A 'S "1.AA)( :; \<0%

Dt"j 16l0 CerTEEIA

Cf-iA-I0IJEL Q b 5,,114) SMa" d D50 D?e' Dl'AoX l::>M~~
(cAos) at) (fu) (%) (.ft) 5""1;" 5"-i0l)l' ; SlVl IV\ SvtAaK

(f£ (-H.J ( (

uPPEJ2 \3,4 5 3 5.D 5.D (.D Do~ 005D 1.0. 1.0

SIDE 3.1 5 3 31,0 3200 0.1.5 1,7'.J 1.15 .:,3.0 -3.D
Lo~ 32.Z. ID 3 '5.0 lIP.£) " , 00/:> I.'S 1.Z5 300

,
~;1.75

"

"'SJ7\ I~-; 2D ,0 ...:"A '11 t q5

~ 15
1 --4

'"D'
1.0 /

1.0~v-

T'fPE.i..L 6 j2 A"-JuLPe R L.lE.lZ
De ~1L-~ ~A~\C_



Traoezoidal Channel Flow Calculations using Mannings Equation

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

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

J.:)E\ t~2 ~ 2!::i··-··F·f::.~t)··_·~)()

T" i Hi E! : (: C? ~ :~: () ;:.~~ ~,·-t

ComputEd: DEH

UI\I I Tb

j\iot Needed

GENERAL CRITERIA:

CPIL..CUL..{)r I Cll\i:
(Channe 1 Dept.h)

DE~sign F'lc!VoJ:
[lc)ttom \.-tJ:i.dth:
SidE~ Slopel:
Side Slope:?:
Friction Fa.ctor:

{issumed D~:,(J:

Calc 1'1 Value:
Us.ed:

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

Df?pth (!Vlin. S):
On/1.49(S)1/2=

(-~) ( R ) 2 .F:::'="

l::;~equir-ed Depth:
Ar'ea:
Per irnetel~:
Hydraulic Radius:
Velocity:
Riprap Ck (V<57):

.10.0
3.0

1. • 7~:::'

0.04:::;;
0.04:::::
() p ()~jC)

0.160
0.50

4.167
Lj • :.l ~:.:12

1.0'7
t.. " ~i:J)'

L::.60
() u 1.~·9

n <::>r,
LJ· II \.~'-'M

-- ~:: _.
(~._ i '::::-

fpet
j .. /ml
1/m:2

f f?E.,t

tt/'ft
tt/ft.
ff=~et

feet

tE·et.
ft2

'feet
tf.'...?et

tt/sec

; I J .,- to•••'" ,
\v··.. 0:·}~

C{-)LCULAf I ON ::
(Veloci tv ChE:~c:k)

Depth (~/la;.~. S):
On/1.49(S)1/2=

(~ ( F~ ) ::~./ ~::;==

F~equi n.:::d D£",pth:
f:::St:-ea. :
Fer" i mf.?ter-· :
HydraUlic
Vplocity:
Ripr-,3p Ck

0.4.1
2 • :::~;:29

U .. 'iJ feEt.
4.60 t:t2

,J:2"~19 i;f-:!:et
/. (j.:~:;7· -ft2E?t

to If 9() f t ../ SI.~C

F1:F!q u i re'd

E:ott.om l.\1:i.d th:
f.Edp SlopE' 1.:
~:;.id(·? SICJpe :~~::

Min. Bottom Slope:
112>::, Bott<:Jffi BJ,ope:

,.,; I Pl" E,\::)

:::\:\'1::';"',,,\:;:;

1.. 0 .. 0 feE~t

l/mJ

"/
1 ..

"/
,',



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

1\/l.l

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

Channel Section: Channel RC-I; [:-14-42 Outlet

Date: 26··-Feb····90
T ..(.mE' : 09: :.":6 r-:'iI"l

CC)I!ij::)l.! ted ;; DE::H

Dt.~sign F 10\1'1:

BCit.tom Width:
f:Hde Slope}!:
Side Slope2~

Friction Factor-:
Min. Bottom Slope:
Max. Bottom Slope:
Fi···eeboat·d ~

Depth (Min. S):
DE!pth (Ma>:. S):
Angle Repose (Ar):

10.00
::;:; .00
::;:;"O(l

0.04

0.16
0. ~.\()

() II ~j·7

0.41
42

UhlIfS
c:"fs

feet.
l/m1.
1 Im~:::

'f tl f t
tt./·tt
"fE'E:t".

f E~('2 t
ft"?et

deql'"e€?s

Nb - 21T/(G(SG-!)D)
SFb - (Cos a tan b)/(sin a + Nb tan b)
Tmc\}::::: (>. 76GdS
Ns - 21Tmax/(G(SG-l)D)
A···· {..)t.an(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»

'f
Nb
·fma::.;
t··js

m Cr"itical
f.~ (m cl"it)
8
l'.j~:;;p

~3Ft:i

!::;F ~:;

Smin

O. 7~.i

1.7B
O.4B
1. • :}:5
() n ~.:::.?

::::: It ()(i

11:3.4·4
:2:t'lI 9<}

(> • ~~~:3

Sma::·:

1.75 fE?f."?t:.

4. (l';? 1 !:::./ t t2
0.4B
~'::;"1..1. Ib/tt~?

:::~;. CO
" .1 f3 • 44 d (,"2g n?E'S'·

2 :.=, • ~? :::'; c! E" (] F' (?:! €2 s·

.1" '.".',.1.
:1. ,,~j8



T~aDezoidal Channel Flow Calculations usinG Mannings Equation

Cliel'lt: Valley i:afnp 0'[ Utatl, Irlcu

Project No.: 007.12.100
Channel Section: Channel RC-l; C-14-42 Outlet

D ~.?~ t 22: :';:':~ '~j "'- r:' E' b····· C? ()
TimE': '.)'~?:;/"" ".)(!

Computed: DEH

GENERAL CRITERIA:

C{oiL..CULt.)T I ON::
(Ch,3nne 1 DE~pt.h)

Design r'::'lov-J:
BCJt tom Wid th:
Side Slopel:
Si.rje S1 opE2:
F,'· iction Fac tor':

AssumE'd D:'.':.(l:
Calc:: n Value:
Used:

Min. Bottom Slope:
Max. Bottom Slope:
Freeboar-d:

De p t h ( Min. ~\):

GIn /.1 .49 (S) .1 /:2==
A ( F~: ) ~? ./ :::::==

1:'::;.40
5.0

3.0

()" ~I()

0 .. 035
O. 0:5~:1

0.050
0.050
0.50

(>.4£}

1.411
1.400

UNITb
cfs

'f PE.' t.
1./m1
.1/m2

fpct.

ft./ft.
ft./ft
feet

feet.

Requin::~d Depth:
jC)rea:
F'f21~imetel~:
Hydraulic Radius:
~/e I oc i t.y :
Riprap Ck (V<5?):

:'?78 ft.2
7.78 'f€=et
() n :2::1.;~ -f eE:: t
4.82 ft/sec
t'''Dt Needpd

7.78 'fpet
/. ()"~; ..:) feet

.<'1 .. EC: of' t./ sec
I'·lot. l\1E?i.::~d~?d

CP,L.CULAT J ON ~

(\./eloc::it.y ChE~ck)

D('?pth (!'1a;.:. S):
On!.1 .49 (S) :L /:?::;;

A (F~) ::.::/:::;.==

Requi ,'-eel D€?pt.h:
{)n2d:

F'f·:~I···i.metelr':
Hydraulic Radius:
Vplocitv:
Ri.prap C~( (V<5?):

Bo t t.om [,\j 1. d t h :
~3i.dE\ Slc:n::H"" 1.:
~:3ide ~~ilop(:? 2:
Min. Bottom Slope:

0.44
.1.,,41.1
1.q·OO

0" '-)4

::~:. 0

fept.

feet.
i:t2

feE"t
J./m.1
.1 / Hi:"2
/11

I\! {-:i i::. 1··'·~ E:: e:::; d E:: cl
1··.Jut, j'··!f'?F'Cj,: j

( J"l:in
;' !";''''',

c: "
.,••\ l~

::~. .. 'I

',' "

; " () "!



RIPRAP DESIGN - Using the RED BOOK (Applied Hvdrology 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,-,F'el:::,--':i'O
T i. IH2 : Chi : ~?9 (~I"'i

C:::umputec!: DE:H

Desi.gn Flow::
BottDm ~.lJidt.h:

Side Slopel:
Side Slope2:
Friction Factor:
Min. Bot.tom Slope:
Max. Bottom Slope:
Fn2eboc:,rd:
Depth (Min. S) ~

Depth (Mal':. S):
Angle Repose (Ar):

1. :~:; • 40
~5 d ()()

:3.00

(1,,04
() 11 ()~f

0.05

0.44
0.44

42

UNI'n:;
cfs

teet
I/ml
11m2

tt/ft.
f 1::.1 i' t
feet.
teet
feet

degrees

Nb =
SFb =
Tma,>:=
Ns '.-
f.) ..-
B =
n =
SF£:. --

21"1'/ (G (SG-.1) D)
(Cos a tan b)/(sin a + Nb tan b)
(>" 76Gd~3

21Tmax/(G(SG-l)D)
At.iHl(l/m)
At.an(C05(Ar)/(2Sin(A)/NsTan)Ar»+Sin(Ar»
Ns(1+Sin(Ar+B)/2)
Cos(A)Tan(Ar)/(nTan(Ar)+Si~(A)Cos(B»

Smin

'r
1\1 I:!
Tma:-::
N~"5

m Cr i t.,ic~i:ll

{~ (m crit)
B
Nsp

0 .. 50
1.:-::'7
(>. ~~6

1.04
0.4:3
5 .. 00

H3. 4·'1
:~:;O • ·4~~

oJ • ~;:3

1.62

o. ~jO

.1 .. :~:;7

(). ~56

1.04
0.45
:~;. 00

I' 18 .. 44
30.42

1,,62
l.50

feet
Ib/tt2

Ib/tt2

deprees
deg 1"'Eo>e's



........................................

Traoezoidal Channel Flow Calculations using Mannings Equation

14/2 I

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

Channel Section: Channel RC-I; C-14-42 Outlet Computed: DEH

Not. Needed

GENERAL CRITERIA:

CAi.._CUL{)·r I (]N :
(Channel Depth)

CALCL!LAT:r. ON:
(\/elocity Check)

De~:;ign Flo~\l:

[lot.tom \.tJidth:
Side Slope:!.:
SidE.~ Slopf.~~:::

Frict..1.on Fi3.ctor·:
{:)ss;umed D ~IO :
Calc n Value::
l...l~;ecl :

Min. Bottom Slope:
Max. Bottom Slope:
Freeboar'd ;,

Dept.h (I'lin. t1);'
Cln/:!..49(S).l/:;::=

A(R) ::::/:::;::::::

r':;:E·~qui ,,-ed DF!pth:
Ar'ea:
Pf?l~ imeter;,
Hydraulic Radius:
'.ie 1oc .1. t·'!,:
Riprap Ck (V<5 7 ):

Der:Jth (l"1a>:. S):
On / 1. • 4-9 ( S ) .1 /:2:::

{~ ( R ) 2 / ~~;::-.:

::::'.0
::::; " ()

1. • '7~,

0.045
0.04::::;
0.:::;;20
(>. ~52(>

0.50

0.1:::::
O. :L 59
0.1(;0

0.63
0.67
C'· '·'1<"'\
~J: It l 1

O. J.2
4.61

O. 1. ::::;
O. 1. ~::,'~?

(j 'ItJ7'

UN I 'r~;

cfs
"feet.
l/m1.
l/m2

feet

ft/tt
ft/ft
feet.

feEt.

1'e(=1:
i: t.~\

fE:~et.

i:E'et
'f t/ ~;ec

tF:et.
tt.::2

F \',:' t-· :i. ffH:,: t E~ i~ ;,

Hvdraulic Radius:
\ifi:~ 1oc.i. t.\! ;,

Riprap Ck (V<5 7 ):

/' 0.12 ff"-'F,t

L~.:\~).1. ft/=~EfC

Not l'·jpedc,d

DESIGN CRITERIA: Bet torn ~~.id t.h:
Ei.dE· ~31c::rpr0 :!.:
!;;:.i. d ('2 :::; 1 ()P"'C' ~.?:

11i.r)u Bot·tOfT} ~J.c:)~Je~

C:: " r·-, !"·i{:.";· ,.._ , --.

5,0
::::: n ()

1/r01
l/m::,:



Using the RED BOOK (Applied Hvdroloqy and
for Disturbed Areas)

\6/2-1

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

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

DES I GN CH I TEP I (.".'1 : Design F:-:lo~AJ:

Bottom Width:
8ide Slope1:
S.i.df.:~ Slope2:
Friction Fc':\ctor:
Min. Bottom Slope:
11.::\:-:. Bott.CHH SlOPE?:

Depth (Min. S):
Depth (Me\:-:. S):
Angle Repose (Ar):

~S" 10
~:i .. 00
:~;. 00
:::l:.OO
(J • O.c~

(>. ::::::::::

(>. :~;2

(> • .1:::::
(> .1:::::

42

Uj"··i:::T~:;

c'fs
f£~E:t

l/ml
.1 /m~?

i't/i:t
ft/"f't:.
f f;?E'!t

feE?t
feet

deqrees

Nb - 21T/(8(88-1)D)
SFb - (Cos a tan b)/(sin a + Nb tan b)
fma:·:= O. 76GdS
Ns - 21Tmax/(G(SG-l)D)
(:.) -- 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(AlCos(B»

Smin

.1. .'iO )'b/ft~?

0.1..• 75 f17?et
~? ::',0 ). hi t t:::,

D~10

T,

Ns
m Crit.ical
{.~ (m cl'-.i.t.)
1:)
J.••~

I'·jsp

~3Fb

1.75

:~~:. 00

1.8.44
.1. ~j. :::::0
0" 1."7

.4

~s. 00
"1.8.44

.1::', • ~~:O

0.1 "7

1.4f3
J. El6

(jF::gr i2f.'::S

d pC! t"'ef2:",



HanSER
alLER

&lUCEmc
:~:::T~~~ ~p
FEATURE -=- _
PROJECT NO. 00-' I , 2 ,VXJ

SHEET~OF--.Z.L

COMPUTED nai
CHECKED~-.-~_

DATE ZZ-JI\N 90

~ I I+DO ""Tt) -::sTA I 3+20

'""""...----16' .~I

I,D'

-sn1. Otco IV ~'1A ID+q5

J'IP£ rr 6~()LAe. F/<...YE[L

oe 1=\~ ~e.c.

$-yA D~ JC> /' zorn 5-rBe>
.~



HaRSER
alLER

&lUCElRc FEATUIlE __._-------------

PIlOJECT 110. 0i)"1. (Z .\oc)

SHEET ---l.1...-0F-Z...L

COMPUTED~~~IL---____

CHECKED __

DATE ZZJAN9C>

..
l'(l

l'IF'E II:
6PN-)0LAe. ~/LTEl?-.

De. F=1L.--rBZ- ~c..

/'

"S..::, (0%

-~~r" ""-"---""------"
-.
W)



Hansm
allER

&: lUCEII\c
:~::TC---'\IT~t~ti~;~~~~~lU.L-~~~~-=-====
FEATURE _

PROJECT NO. Den , ('2, feX')

SHEET ---.JB.... OF....2.L

COMPUTED ~

CHECKED----,~--

DATE zz..lAi;) 90

- uP PEE.. CH-AI0t0£L (el6ffT fLE"Fr tof2~
SIDE.. cl-tA-I-.)~EL l2.16'+11""

SIDE LI+Af010£L L.£F\

"SJA z5-t4S
S TA 'S-t .56
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Date Permit Issued
Effective Date of AgreE~ent
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Last Revised, July 1989
RECLfl,HATIOI"l AGREEt~EIIT

SlATE OF UTAH
DEPARTHENT OF NATURAL RESOURCES
DIVISION OF OIL, GAS AtlD MINHlG

355 West North Temple
3 Trlad Center, Suite 350

Salt Lake City, Utah 84180-1203
(801) 538-5340

COAL RECLAMATION AGREEMENT
--000000--

for the purposes of thi s RECLAMATION .AGREHIENT the terms below are def1ned
as follows:

"PERt-lIT" (t~ine Permit No.) ACT/o.07/001 (County) _C_a_r_bo_n _

"HINE" (Name of Mine) Selina Complex

"OPERATOR" (Company or Name) Valley Camp of Utah, Inc.
(Address) Scofield Route

Heiper, Utah 84526

Helper, Utah 84526

~

W. L. Wrioht, President &Chief Operating Officer
Scofield Route·

(801) 448-9456

"OPERATOR'S REGISTERED
AGENT II (Name)

(Address)
(Phone)

"COMPANY OFFICERS II
:

James L. Litman, Vice President &Chief
Executive Officer

"BOND TYPE" (Form of Bond)
"BOND" (Bond Amount-Dollars)

(Year-Dollars)
INSTITUTION (Bank or Agency)

POLICY OR ACCOUNT NUMBER

"LIABILITY INSURANCE" (Exp.)
(Insurance Company)

Performance
(.

2.3 t~illion,

1989

The Home Indemnity Company

"STATE":
"DIVISION":
"DIVISION DIRECTOR"

Utah (Dgpartment of Na tur-li-ResQurce s)

Plvision of Qil. Gas and Mining
Dianne R. Nielson

EXHI BITS:

"SURFACE DISTURBANCE"
"BONDING AGREEMENT"
\I LIABI Ll TY I NSURANCE \I

"STIPULATION TO CHANGE BOND"

Revision Dates
Exhibit "A"
Exhlbit "B"
Exhibit "C"
Exh i bit "0"



RECLAMATION AGREEHENT

This RECLAMATION AGREEMENT (hereinafter referred to as "Agreement") is entered

into by the Operator.

"lHEREAS, on ~ - ~1---, 19 &:L, the Di vis ion approved
the Permit App1icatiQn Package, hereinafter "PAP", submitted by

Va11 eyea :TID 0 f Utah , Inc. , hereina f t er II0perator"; and

WHEREAS, prior to issuance of a permit t~ conduct mining and reclamation

operations on the property described in the PAP, hereinafter "Property", the

Operator is obligated by Title 40-iO-l, .et seq., Utah Code Annotated <1953, as

amended), hereinafter "Act", to file with the Division a bond ensuring the

performance of the reclamation obligations in the manner and by the standards

set forth in the PAP, the Act, and the State of Utah Division of Oil, Gas and

Mln'ng Rules pertaining to Coal Mining and Reclamation Activities, hereinafter

WHEREAS, the Operator is ready and willing to fl1t the bond in the amount and

in a form acceptable to the Division and to perform all obligations imposed by

the Division relating to the reclamation of the Property; and

WHEREAS, the Division Is ready and willing to Issue the subject a mining and
"reclamation permit upon acceptance and approval of the bond.

NOH, THEREFORE, the Division and the Operator agree as follows:

1. The provisions of the Act and the Rules are incorporated by reference

herein and hereby made a part of this Agreement. Provisions of the

Act or Rules shall supercede conflicting provisions of this Agreement.

Page 2 of 1.."1
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RECLAMATION AGREEMENT

2. The Operator shall provide a legal description of the property
including the number of acres approved by the Division to be
disturbed by surface mining and reclamation operations during the

permit period. The description is attached as Exhibit "ft,", and is

incorporated by reference and shall be referred to as the "Surface

Disturbance".

3. The Operator ~hall provide a bon9 to the Division in the form ar.d
amount acceptable to the Division ensuring the performance of the

reclamation obllgaticns in the manner and by the standards set forth

In the PAP, the Act and the Rules. Said bond is attached cs Exhib1t
liB" and is Incorporated by reference.

4. The Operator shall maintain in full force and effect the public

liability insurance policy submitted as part of the permit

application. The Division shall be listed as an additional insured

on said policy.

5. In the event that the Surface Disturbance is increased through
expansion of the coal mining and reclamation opirations or decreased
through partial reclamation, the Division shall adjust the bond as

I'

appropriate.

6. The Operator does hereby jointly and severally agree to indemnify and
hold harmless the State of Utah and the Division from any claim,
demand, liability. cost, charge~ or suit initiated by a third party
as a result of the Operator or Operator's agent or employees failure

to abide by the terms and conditions of the approved PAP and this

Agreement.

Page 3 of -Z 'f



RECLAMATION AG~EEMENT

7. The terms and conditions of this Agreement are non-cancellable until
such time as the Operator has satisfactorily, as determined by the

Division, reclaimed the Surface Disturbance in accordance with the
approved PAP, the Act, and the Rules. NotWithstanding the above, the
Division may direct, or the Operator may request and the Division may
approve, a modification to this Agreement.

8. The Operator may, at any time, submit a request to the Division to
substitute the bonding method. The Division may approve the

substitution if the bond meets the requirements of the Act and the

Rules, but no bond shall be released until the Division has approved
and accepted the replacement bond.

9. Any revision in the Surface Disturbance, the bond amcunt, the bond

t;;2, the liability insurance amount coverage, and/or the liability
insurance company, or other revisions affecting the terms and
conditions of this Agreement shall be submitted on the form entItled

"Stipulation to Revise Reclamation Agreement" and shall be attached

hereto as Exhibit "0".

10. This Agreement shall be governed and construed in accordance with the

laws of the State. The Operator shall' be liable for all costs
required to comply with this agreement, including any attorney fees.

11. Any breach of the provisions of this Agreement, the Act, the Rules,
or the PAP may, at the discretiQn of the Division, result in an order
to cease coal mining and reclamation operations, revocation of the
Operator's permit to conduct coal mining and reclamation operations

and/or forfeiture of the ba~d.

Page 4 of 2'1



RECLAHAnON AGREEHEHT

12. In the Event of forfeiture, the Operator shall be liable for

additional costs in excess of the bond amount which are required to
comply with this Agreement. Any excess monies resulting from the
forfeiture of the bond am~unt upon compliance with this centract
shall be refunded to the appropriate party.

13. Each s~gnatory below represents that he/she is authorized to execute
this Agreement on behalf of the named party. Proof of such
authorization is provided on a f?rm acceptable to the Division and is

attached hereto.

SO .A,GRED th is

STP.TE or UTAH:

OPERATOR:

11+f{

'""
~ ·n ('
·f~~V'\.
Di~: Nielson; Director
Division of Oil, Gas and Mining

Company Officer - Position
Walter L. Wright, President & COO

rf. (!"'NY' (/ f'Ic>f~- ? - .'

rJ2/
19 cr......L,

NOTE: An Affidavit of Qualification must be completed and attached to
this form for each authorized agent or officer. Where one signs by virtue of
Power of Attorney for a company, such Power of Attorn~ must be filed with
this Agreement. If the principal is a corporation, the Agreement shall be
executed by its duly authorized officer.

Page 5 of 2 4



E X H I BIT "A"

SUR F ACE 0 1ST U R BAN C E

LEG A L D f S C RIP T ION

"

Page 6 of '2 c..r



Last Revised, July 1989
Exh i bit "A U - SURFACE 01 STURBP,NCE Permit Number

Effective Ode

_0
ACT IOG7jO~_l_. 0

SURFACE DISTURBAHCE
--000000--

In accordance wi th the REClflJ1ATION AGREEHENT, the OPERATOR 1ntends to

conduct coal mining and rec12mation activities on or within the surface

DISTURBANCE as described hereunder:

Total acres of SURFACE DISTURBANCE 79-..:-.::....._-------
legal Description of SURFACE D1STURBA"CE:

T.135., R.7E., 5LB&M

Pa rts of Sec t i on 8, 9, 17, 16, 19 & 30

"

Page 7 of -Z 4-



E X H I BIT "8~

BON 0 I N GAG R E E MEN T

Surety Bond

Page ~ of Z4
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ACT/OOf/OOl

Last Revised, July 1989
Exhibit "6" - BOrJDJt1G ,c.GREEr-IENT
SURETY EorlO Permit Number

Expiration Date _

(FEDERAL COAl)
SURETY BOND
--000000--

THIS SURETY B0l'10 Entered into and by and betHeen the undersigned OP£RAiOR,

and SURETY C01·1PAHY, hereby jointly and sev~rally bind ourselves, our heirs,

administrators, executors, successors and assigns unto the State of Utah,

Division of Oil, Gas and I·lining, and, the,U.S. Departr.ient of Interior, Office

of Surface l'lining Reclamation and Enforcement <OSI-iRO In the penal sum of

($ 2,300,000.00 ,~ ) (Surety Bond Amount> for the flmely performance of

reclar.lation responsibilities of the surface disturbance described In Exhibit

"A" of tIlis Reclamation P.greemt'nt.

This SUnETY BOHD shall remain in effect until all appllcable rules and the

OPERATOR's reclamation obllgatioll have been met and" released by the Division

of Oil, Gas and Hining.

Terms for release or adjustment of tills BOND are as written and agreed to

by the DIVI SlOll and the OPERATOR in the REClM·IA TIorIAGREHI£NT 1ncorpora ted by

reference herein, to lvlliclJ this SURETY AGREHIENT hits been attached as Exhibit

"8".

* Bond Number 8099-56-50

Page -.:L of Z:1



L?st Revised, July 1989
Exhibit "8" - BOI:DItIG J\GREE1·1ENT
SL'RElY 801m

So agreed tid s 17th day of _N.:...o\_'e_:-'_,.b_e_r • 19 ~.

FOR THE OPERATOR:

FOR ll1E SURETY COHP/\NY:

Val1ev Ca~~ of Utah, l~c.

Operator (Company

Company Officer - Position
Walter L. ~right, Preside~t & COO

4~"] TnS"'1-:::nce (;Q....;1anv

Surety (Company)

QJrw)£;A~· _
C()li1pal1yl hff i CH - Fos it ion A;:;:orney-ill-Fact

!;CCEFTED BY THE STi\TE OF UTAH:
Oi redo.r=:J'{>1ri s ion of OfT, de:. 5 and-..!-Il i1 i n9 "---

;::-:-E: !,~ ;:.ff\c?·vit cf Qualification must be completed 2nd attached to

this form for each authorized agent or officer. I-lhere one sIgns by virtue of

Power of Attorney for a company, such Power of Attofney must be fIled wlth

this Agreement. If the principal is a corporation, the Agre~ment shall be

executed by its duly authorIzed officer.

I'
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~.. :~.~~?'---'~ CHUBB GROUP of Insurance Companies
:. :••1

0.:.. ••••:.: ~ :';---.-£j

CSUE2. 15 ~/Olm:air. View RoaD. Warren. NJ 07060

COMPANY

RIDER to be attached to and form a part of

Bond No. 8099-56-50 wherein
FEDERAL I~SUR.~~CE COMPANY

is named as Surety. on behalf of
Valley Camp of Utah. Inc.
as Principal. in favor of State of Utah. Div. of Oil. Gas and Nining. and
u. S. Dept. of the Interior, Of:ice of Surface Mining
in the sum of $1,521,000. 00·
da:ed 6/29/84 effective 6/29/84

IT IS HEREBY UNDERSTOOD ;',ND AGREED that effective ~he P.t.t cay o( ~Q.Y~m1:!~.+., ..JS?~ ..
the PE~alty oi this bond is in creased
from Q))~.. Hi:U.iQ!l f.;i,Y~ B.',J;;d.;t;'.~q r.~:'~r;.ty. On.~ :r.h.R~.::;R-.n9 ;i\):Hl QQ/1.0.o. ;. ( ~.+.~.~n.,.Qo.Q.,.9Q.)

to J\-.'o :t1.ill.iQn. Th.r.~.e .. 'f,),l.nd+.~.o .T.h.Q\l.::;~.n.Q ar•.Q OQ/.:L.O'Q ( ~.2.,}OO.,.O.O.Q QQ.;
as to losses occurring after the l.7.th day cf..);Q.y.!";0.p.~.r: J.9.$.9. ..

Provided. however. that the liability of the Principal and Surety hereon shall not be cumulative or in any event
exceed the larger amount referred to herein.

The a~tached bond shall be subject to all its agreements. limitations and conditions exc~pt as herein express
ly modified.

Signed. sealed and dated this Htp. day of N9.Y~!nR.~.L.. ~ 19 ~.~ ..

... .Ya..u.e.)." C;:;mp.···9J.··P.t:~h, Jn.c; .

By: .?G~4:k.T..ft.'"" b C{)t.Y.!..~Jk ..
(Principal)

Federal Insurance Company:

By: ..-i~:~~&!fk;~F~ct·



Geo'ge McCl~"an

A. ...t.i.nt Vlc:..P,e&tdent

POWER OF ATTORNEY

Know a;1 Men by these Presents, That the FEDERAL INSURANCE COMPANY. 15 Mounloin View Road. Warren. New Jersey, a ~e'N Jersey CorPOI

loon,"~.SCC:1s:11LJ!eda"dappoinled.anddoesherebyconstituteandappoint John. W. Hunt, Ronald W. Bro\oln, Nary Elizabeth
E~~~ock, :!uriel L. Hoh, M. Joan Korville of Winston Salem, North Carolina and Thomas W. BurkE
a~d Teresa T. Gw~n of Charlotte, North Carolina---------------------------------------------_

e~:~ i:s treE c~d lawful Attcrney·in·Fact to execute under such designation in its name and 10 'affix its corporate seal to and de:iver lor and on its behalf
Sl.:r",:y :~E'''O:': or o:r.erNise, tends of any of the following classes. to-wit:

1. 5e~cs and L'~dertaki:- ~s tiled in any suit. matter or proceeding in any Court, or filed with any Sheriff or Mag:strate. for the doing or not coing of anything
sp,,:if,ed in such Bone or Undenaking.

2. Surely bonds to the United States of America or any agency thereof, including those required or permir.ed under the laws or re~;J'alions relating to Custer
or In:err.al Revenue; license and Permit Bonds or other indemnity bonds under the laws. ordinances or regulations of any State, City, Town, Villa;;
Sca;c or ether bedy or organization, public or private: bonds 10 Transportation Companies, Lost Instrument bonds: Lease bonds. Workers' Compensa
tien benes, Miscellaneous Surety bonds and bonds on behalf of Notaries Public, SheriHs, Deputy Sheri~fs and similar pu"lic oHiciais.

3. Sones en behalf of contractors in connectio~ with bids, proposals or contracts.

'n W"nul Wh.teol, the su: FEDERAl. IHSURANCE COMPANY hu. ~"'tSuanIIO ~S 8y-La"s, cauMd lI\.se pr.sents to ~ S'l;ned ~ ~s ...... istanl Voc..P,es;.,.nl and Ass,s:anl S..,'t1ary and its

cOt;>"a:, ..~ 1O:~ /'Itrete aNiztd thos 1s t day 01 January 19 86

STA ~E OF NE..... oERSEY

Coun:y of SO",E:rset } 55.

C'" m:.s Is: :a.- of J e:::.za. rV 1986 • tAfor, m. ;;ersonaJty came Fiich.'d O. O'Connor to me ..no...." In,:l by m. k:-.own to be ,I.ss:s:a."'t SfoC~etl;Y of ~h'! FEDERAL IH..
S~:t ...NC!: cou ~ l.Sl'. :.-,.. :::-,...vtailOl"', ces::::t:..:: in &n.:j which 1,K'C"Jt.-d the forego.nq PO"WI' c1 A!torney ...nd the sale: Richard O. O'Connor ~i~ by me (U~f sWOtn, etC: depese a.--w: Ny tr.a: he is As!-IS:I~: s.cre1ar...

01 In. FEDEIV-1. IHSUFIANCE COMPANY an<: ."""'S the corporal. sui the'foOt; Ihalille seal a!frIed to tr•• lor~in~ Power Or "'nom.y is sucn corporat. seal and wu It,tt.:e a!fixtd :y a'JIMnty 01 ~·,e 5y·La
ol"'d CO'r.pa".". a"oC L'>.: ht sign«l uiel p"",,, 01 "'ttomey a. Assistanf $tet.,ary of said Company by ~k. aulhotily; and that /Ie is aCQuaint.., ..,fh Gtotgt ,",cClt/lan and knows him 10~ It'" Ass;s:onl VoC~Pr.sid'
01 100(1 Com~~y. a."<lthOI :ne .'Onalut. ot sao<l GfoOtgt McClellan sullscnbecllo saiel Powet 01 Anornty II in Ille gtnuint handwtiltng.OI sao<l George McCltIlan ...., was I/ltr,lO SUllscri:l«l by suthomy 01 "
ey-l~ws a.f\d in de;,cnenfs presenee.

STArE OF HOi JERSEY

County of Somerset } ss.

CERTIFICA TlON

ALICE LEONARD Nota'! Pulllic;

NOTARY PUBLIC OF NEW JERSEY

My Commi~sion Expires June 28, 1988

I, Iht Unclers>Qfltd. As".stanl.S""ttlary ot the FEDERAl. INSURANCE COMPANY. de ht,.by c."ily Ihall1\t following is a ltut .xc.rpl "om the 8y·Laws of Iht .aid Company II .dept..: by it. Board 01 Oit~<
on Maret> II, 19~3 and most retlntly amended Ma,ch 11, 1~ and that this By·u.. is in fun foret and .!feet.

"ARTICLE xvm.

Ste:tion 2. All bondS, uncle"aI<in;s, conlracta and otIle, Inslruments 01,,", lhen u _ 101 and on ~haJI 01 !he Company whic:ll Mis aulllOriz«l by taw Of \Is chane' 10 exteUIt. moy
and s~..'1 ~ txecuttd in Ille name and on bellaJI 01 lht Company .ilht, by !he Chaitm&/l Of \he Voce-Chaitman 01 the p,..id.nl Of a Vc.-P,esldtnl, pnlly willi rhe Sec,,,a/)' or an Assisr.nt
~rtll/)'."nd.' \hei, 'espec1iYe desi9natioN••xe.... thai anyone Of.-. olf...... Of anomeys·in-facl de• .,ntl«l in .ny ,.soMien of the 80atd of Directors or Iht ExtCul"'. Commitl...

. Of in any pow., 01 anornty .xocuted u pr""ided '01 in Section 3 below, ""'y ••KUla any auCh bond, uncle"aking Of olllet obligetion u proYided in sudl rtsolution Of f'OW9' 01 anorney.

Sec.ion 3. AI! powers 01 anomey for and on _01 tht Company may and sNIt~ .xecut«l inlhe n&mt ondon ~I-..Uol tht~ny...."., by tht Cl\ainnanor IJ'lt Vlee-Ct...""anorlllt Pttstdenl
or a V..,.p,..odtnt or an Assislanl Ve--P,tslclenl. pntty ."In the Stct.latyor .... Assislant Secrelary. uncle' their ,••ptC\iv. designahons. The signature of suell officers may be .ng'_. prinled
or IItt\oQropfle<l ...

I lun.">ef c'''~!NIt uid F'EO~RAl.INSURAHCECOMPANY is duly licenMd to lransact rodtfity and sur.ty bus.",.. In each of the Slales of the United Stat•• 01 Arne""a, DisIOC1 01 CoIurnllii. Pu."o Rico. and each 01'

p,ov,~of C&roeO~ wllh the excep1'on o' Princ..a Ed'wa,d IsJ.nd; and IS also du~hc.nMd \0 o.come~ sur,!)' on bonds, undertakings, .'C., perml1led Of require<! by law.

I. tile vndetS'~n<KlAssistant s.cttWy 01 FEDERAl.INSUIU.NCE COMPANY, do het.by C'<llly lI\al th. IOtltQOing Power of Anorney is in IUlilotc. and entel.

14th November 89Given uncle''''y hand and the ..a' 01 said Company al Wart.n, N.J .• lhis day 01__-;-__-.,.-;- 19

cd.~~



E X H I BIT "C"

L I A B I LIT YIN SUR A NC E

I'

Page ~ of Z!1



)

.• -"7""""
~J

\ .

Revised November, 1987 .

CERTIFICATE OF LIABILITY
Issued to:

Sta.te of Utah
Department of Natural Resources
Division of Oil, Gas and Mining

--oסOOס0--

THIS IS TO CERTIFY THAT:

The Ha:e
0

' Inde:n; tv Ca:re!1V
(Name of Insurance CCffipany)

P.O. B:Jx SlED
N::,;lche:::.""ter, }iH mICE

(r.o~e Office Address oT Insurance Co~pany)

Oiv.\:Jiuf'J uF
C-iL, Gi:'S ~ tA~!·;i~·JG

r:I-.S ~SSUED TO: .,

V?lley C2:3? of Uta", L'X.-l:-
( " ~ '""'::> 0: Pe~m;.... ,. ~ ..., 1 : C- ~"'"1 .
I'~j,l_ I ~ ',tl ',,,, r.~_~ I CII.. • .._.

~De2-.e::e refer to lten .L3 or t!'lE: j\Z:;£-J lrs..r:-ec t;"2GorSCE1.t on t:-:€ p::lJ.2cy

GL 99 48 43
(Policy Number)

UNDER THE FOLLOWING TERMS AND CONDITIONS:

'( F .) I' . )er1T.it ,UioiDEr

Apr.J1 1, 1987
(Effective Date)

'-

As Per UMC/SMC Part 800.60 Terms and Conditions for Liability Insurance;

A. The Division shall require the applicant to submit as part of its permit
applica.tion a certificate issued by an insurance compa~y authorized to do
business in the state of Utah certifying that the,applicant has a pub11c
li~bi1ity insurance policy in force for the surface co~l mining and
reclamation operations for which the permit is sought. Such policy shall
provide for personal injury and property dam~ge protection in an a~~unt

adequate to compensate any persons injured or property damaged as a result
of the surface coal mining and reclamation operations, inciuding the use
of explosives and who are entitled to compensation uncEr t~e applicable
provisions of state law. Minimum insurance coverage for bodily injury and
property damage shall be $300,000 for each occurrence ~nd 5500,000
c.ggrega.te.

B. The policy shall be maintained in full force during the 1ife of the permit
or any renewal thereof, including the liability period necessary to
COmplete all reclamation operations under this chapter.
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P2.ge 2.
CERTIFIer.TE OF LIABILITY INSURANCE

c. The policy shall include a rider requ1r1ng that the insurer notify the
Division whenever substantive changes are made in the policy including any
termination or failure to renew.

JI' ACCORD.;NCE WITH THE ABOVE TER~'!S M;J CONDI110NS. and the Utah Code J:.nnot2.ted
40-10-10 . t/'..r/.1./j-1/#i./f./e'd .• the InsurancE CClitDer,y hereby 2.ttests to the fact th2.7 .

f '. d P .. A " •••• • • • h .\- / ;t:.:)-·i:> =~-~ .covenge or sa1 eir.l1't ."\ppI1canr 1S 1n accorC2.nce R'1r l.11e rr:~:,T~"~S OT

the State of Utah and agrees to notify the Division of Oil, G~s and ~1nin~ in
~riting cf any substantive chenge, including ca~cellation, failure tc re~ew,

or other ~aterial change. No change shall be effective until at least thirty
(30) cays 2.fter such notice is received bv ~'E Dlvis10n.
lDI'E: T:--:i' ~~t.e-,j f'Clicy cc::~~ ~l ..;bs)~'Jte Follu-5m -.-clusion

U~;DE~~RITING AGENT:

(Agent 's Na,,::)
919/7C2-!.;lSO

(Phone)

Plex:~:;de:- & Ale':2llcer of the CaOli..l"2S be..
(Cor.;p2.ny Name)

P.O. 1?:ox 28S6
(Ma\ling Address) (City. State, Zip Code)

The undersigned aff1rms that the above informat1on is true and cc~pl€te to
the best of his or her knowlege 2.nd belief, end that fie or she is an
2uthcr~ zed repre~tati .v.~ of the above-na.!i1ed i ~s urance. cOi.ipany. '. '

1-14· (Yo (~ nl r ~ If /M-d1.. ,Z2/ d..-/ ~4~-I ;l4M!~
" <Date, Si gnc.ture and Ti tl e of) .A.uthoriied Jl.'gent of Insurance Corr:p,e.nyJ"

(Date)
e>.2 -eJ-G -

this

Signed and sworn before me by Gloria M. Ccok /I

/
// (Namet1L riO
~ day of ~P../1". 19_'6_C

5d,9JtIJd~~ (Signatuie.L-

7000R-28 ...c ... £1
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Last Revised, July 1989
Exhi oi t "D" - STIPULATION TO REVISE RECLf.t·j,tl,TION AGREEHENT

Permit Number
Expiration Date __

COAL
STIPULATION TO REVISE RECLAMATION AGREEMENT

--000000--

Thi s STIPULATION TO REVISE RECLAl-1ATIOU .A.GREH1ENT entered into by and

between the OPERATOR and DIVISION incorporates the following revisions or
changes to the RECLAMATION AGREEMENT: (Identify and Describe Revisions Below)

The attached rider increase:; the existing bond amount.

In accordance with this STIPULATION TO REVISE RECLAMATION AGREEMENT, the
following Exhibits have been replaced by the OPERATOR and are approved by the

DIVISION:

~ Replace the RECLAMATION AGREEMENT in its entirety.

Rep 1ace Exh ibit "A" - SURFACE DISiURBANCE.

~ Repl ace Exhi bit "B" BONDING AGREH1ENT. ..

Rep 1ace Exh i bit "C" - LIABI LIlY INSURANCE.

The BONDING amount is revised from ($ 1,521,000 ) to ($ 2,300,000 ).

The SURFACE DISTURBANCE is revised from acres to acres.

The EXPIRATION DATE is revised from to _

Page n of Z '-/



Last Revised, Ju1y 1989
Exl1 i bit "0" - STIPULATION TO REVISE REClP.l-1ATION P,GREENENT

SO AGREED THIS ~DAY OF A4 ,19li.,
FOR THE STATE OF UTAH:

FOR THE OPERATOR:

Company Officer - Position
Walter L. Wright, President & COO

/'I. I. nV~~I I';".; .. .. r~ ;, /', _., ./
. . to../ • ,,> • c>

Comoanv Off1Cer - Position
}:"i. LHearl
Vice Chai~an & CEO

. NOTE: An Affidavit of Qualification must be completed and attached to
this form for each authorized agent or officer. Hhere one signs by virtue of

Power of Attorney for a company, such Power of Attorney must be filed with
this Agreement. If the principal is a corporation, the Agreement shall be

executed by its duly authorized officer.

Page ...l.£2 of ti



~J-" CHUBB GROUP of InsurClnce Companies
;;;~~.:,: '"
~::i;)':; ,.,€.

i. CHUBB 15 Mountain View Road. Warren. NJ 07060

C0'I.PANY

RIDER to be attached to and form a part of

Bond No. 8099-56-50 wherein
FEDERAL INSURJl.1\CE COMPANY

is named as Surety, on behalf of
Valley Camp of Utah, Inc.
asPrincipal,infavorof State of Utah, Div. of Oil, Gas and Minir:g, and
U. S. Dept. of the Interior, Office of Surface Mining
in the sum of $1,521, 000. 00
dated 6/29/84 effective 6/29/84

IT IS HEREBY UNDERSTOOD AND AGREED that effective the ..J.7.1:.h day of.. A'\9.Y.~;:;;P.gI J~.8.9. .
the penalty of this bond is in creased
from On~ Hi.1.l.io.n., fiv.~ E\.!n.d.·r.~q J}..·.~n.t.Y.' Qn.e. ..Jh9\l,$~Xl~ ?lnq QQ1J9.Q ( .$l ~.~~.,.P.'?Q.,.OQ.)

to :l\\Q ~iJ.l.iQn rh.:t'.s;.e B).,l.n.o.u.o :rllQ).,l.Sq..n~ an9 9.0D.9.Q ( ~.? ~.QO.,.O.O.Q., .OQ.j
as to losses occurring after the l.7.th day of.. ..~9Y.~PRj;.r. J~.$.9. .

Provided, however. that the liability of the Principal and Surety hereon shall not'be cumulative or in any event
exceed the larger amount referred to herein.

The attached bond shall be subject to all its agreements. limitations and conditions except as herein express
ly modified.

Signed. sealed and dated this l~th day of N9.Y.~;tAP..~.~ _ 19 ~} ..

....y.q.).. l..e.y CaJ+lp 9.f..U.t.ah ln~., .

By: /{)4{Zg.?..L...t.-LJd,I.(R,I.!d: .
. (Principal)

Federal Insurance Company:

By. ...::::~~t:!ifk;)~~;ct .

Fl:Jrm 15·02·72 (Ed. 8·75) (Forme"v 12451) 19 of ~4



POWER OF ATTORNEY

Know 1''' Men by these Presents, That the FEDERAL INSURANCE COMPANY, 15 Mocntain View Road. Warren. New Jersey. a New Jersey Carpal

tion. has ccns\iluleO and appointed. and does hereby constitute and appoint John W. Hunt, Ronald W. Brown, Mary Elizabeth
H;:;:nmock, ~~ud.el L. Hoh, M. Joan Norville of Winston Salem, North Carolina and Thomas W. Burk!
and Teresa T. Gw~n of Charlotte, North Carolina------------------------------------------- _

each its l!ue and !awful Attorney·in·Fact to execute under such designation in its name and 10 affix its corporate seal to and deliver for end on its behalf
surety therecn or clh'!!rwise, bonds of any of the following clclsses, to-wit:

1. Eon~s and Undenal<ings filed in any suit, matler or proceeding in any Court, or filed with any Sheriff or Magislrate. for the doing or nOl doing of anything
speci:,ed in such Bond or Under1aking.

2. Sure:y ~onds to the United States of America or any agency thereof, including those required or permiMed under the laws or regulations relating to Cuslor
or I~:ernal Revenue; License and Permit Bonds or other indemnity bonds under the laws. ordinances 01 regulations of any State. City, Town. Villa.
Sl)ard or ct~er body cr organization, public or privats; bonds to Transportation Companies. lost Inslrument bonds; lease bonds. V,!:':kers' Compensa
tion bonds. Miscellaneous Surety bonds and bonds on behalf of Notaries Public, Sherills, Deputy Sheriffs and similar public offic;als.

3. Bonds on behalf of contractors in connection with bids, proposals or contracts.

In Wllneu Whe,eol. I~•••ol FEOERA.L INSURA.NCE COIolPANY II••. pur.u.nl 10 hi By·La,,". c.UNd Ih... p,a.."'. 10 be .igrw:l ~y irs Assi"lnl Vica·Pralidant .fld AI.iSI.nt s.-:,al.,., .nd ro.
c"'~I' ....llobah.'.'O.~.ldt/l.. 1st d.yor January" 86

STAre OF HEW ;ERSEY

County of Somerset } ss.

e.." thlJ 1s t elv ~t .Jc:;.u a rv '9 e6 . be!ore m. ~rJc!":&lIy came R'ehard O. O'Connof !o me icnOWf'l and by m. Itnown 10 be A,st,llnf Sf":telary 01 ::"\~ FEOERAlIH.
$",,;,,"' ....C£ Cow", A.SY. ~_"'4I ::"'t~'IIC"- ees':li~;r: ~n:: w!"ueh .XK""~~ '''''' 'Off9CH~Op~( 0' AfJOfn.y, .n~ I~. laid Ric:hard O. O'CcnnC)4' being ~y me duly sWOtn. C:id c.c>os••1'\d Uy I".~: h4 is AssiS!ln: S+cfetl.ry
of ~!":;. 'I:£"A.L IH~UA"NCECOMPANY a!"td knows the COt~t.t. I ••t tn.feaf: that tn. , ••1afh••d to Ine Iof~ing PO'W'ef of AttOfMy ia .uch corporate Mat .I\d ..&. th.t~O .ffis~ by IUt!V,)frty f)f the By-La..

o! lite: Cotnpany. InC 1hlt he tiQMod .atd Pow., of AHOtney •• Assistan, SKI••ary of 'lid Company by like authority: and "'It he it aCQua"'l" wlthGeotQ4! UcC"'I.n and knewt him 10 be the Assts:.nt Vtc:"P'e,io"
of ta'd Company. InC 'h,t the 'tQnllur. of .aid G.-orVe McClen,n subscribe<:f to ,aid Pewer of Allo,,'ey is in the oenuine handwriting of ••id Geot'ge McCktftan and wu thereto .ut-seribKf by Iut.ncwky 0' II
Sy·laws and in 6tponenl't pr.s.nce. .

S1l<Tt OF HEW JERSEY

County of Somerset } ss.

CERT1flCATION

ALICE lEONARD Nofa,., Public

NOTARY PUBLIC OF NEW JERSEY

My Commission Expires June 28. 1988

1.1114 unde"'QMd......i"lnl s.-:rll.,., of Ih4l'EOERAL IMSURANCE COMPANY, do h4raby ca"ily lha' 1114 foIlowi"llll .I",a a.carpl I,om 1114 By-Laws of 1114 Mid ComIllny •••dopeed by H. Bootd 01 Di,,,,,"
Oft ....rcll fl. '"3 afld ".." ,,,,,.nfly lmeflded M.rch 11. 1183 afld th.1 I"'" By'Law II In lull Iorca ofld .lfact.

•· ...RTICLE XVIII.

Sfd;"n 2. All bofld•• un6ertakinos. conlr_ and ofII4, ....lrumenl. 01_ than U lbo¥. lor and on behalf 01 1114 Company _ • ill luehori,ed by law Of •• cll."., 10 u1•• moy
and .h.1f be ..eculad In Ih. n..... and Oft be"lIIf of If\a Company allh4r by ilia Cllalrman or 1114 Vic..clla..nlln or It. Pt..Olanl or a ~Pra.lda",. JoIn"y with If\a Sea.11Iy or .n ~I.nt
s.c,.t.ry. unde' I1wlr ,..pectlva dftlQftallons. a.cap! Illal any ..... Of mora olficattl or .nOf1W\1.ln-toet de.iQ""ted In any ,esolutlon oflf\a Board of OIrae:ton or lIIe E•.eut'" Commin".
or in any pow.r of Inorney executed as prOYlded lor In S.elion 3 below. may a.ecuea .ny .ueh bond. und."aking or O/lle' obIig.'iQn al provided In .uch rasolution or power 01 aIIornay.

SeC"..oon 3. AI.~ of .nom.y Ibr and on baltlllfoflf\a C<lrnpanyIl\lY and",.. be a•.cut..:!1n Iha nam..nclon behalf of IhaCompany. _ by Ih4 Chairman or 1114 Vc.Ch........ or lila Pra,ida",
Of. V.,.p,..Id.nl or "" ....Ist.nt V.,.P,..idanf. jointly wilh lila Sacratary or "" """"anl Sec:r.lary. unde' lhelr ..spect'" dUign.11onI. The .;gnalura of .ueh ofllcers m.y be I'V-. printed

or 1i'h09'.phed."

I lurtl'..r c."fly tII., sa;o F"EOER"'L~URA~ COMPAHY 10 duly lice_to 1I'anuc:t I","lIly and lu,aty bus,-In .ach oIlhe SI.1.. of the Uniled SIlt.. 01 Amade•• Dist,ict 01 Columbia. Puo"o Rico. Ind eaeh of lha

P,ovtne.1 of Canada ..tth Ih. elle.pHon 01 Prince Ed'\Ilrard leland; ard 1:1 also dUty Ocen.«f 10 o.com. sofe .vrety Ott bonds, unde"."'tng'a. eIC.• permitted Of r~ui'edby taw.

.. lhe uncleniQned AI.I.llnl s.cr.11Iy of F"EDERAL INSURANCE COMPANY. do h4rabyc.t1fly Ih.1 tha lor~"lIP-.r ol ...n",,,"y Is In lui lorca .nclalfeel.

14tb November 89Given uncle. my h.fld Ind tho ....1of told Comp.ny 11 Wa"an. N.J .• Ihlo ,doyol,__"7__-:--::- "

d.r!?££r
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Last Revised, July 1989

AFFIDAVIT OF QUALIFICATION
OPERATOR

--000000--

I, l.,Talter L. \·Jright , being first duly Sylern under oath, deposes

and says tha t he/sn~ is the (off i cer or agent) p.r:..-.5 j de'nj & coo
of Valley Camp of Utah, Inc. ; and that he/she is duly

authorized to execute and deliver the foregoing obligations; and that said

OPERATOR is authorized to execute the same and has complied in all respects

with the Jaws ef Utah in reference to commitments, undertakings and

obligations herein.

/1) / /1) __
(Signed) c-( /./'r-{/£,G l... L-L//J{2;./d

Name - Pos i fi on
l·.'altc=r L. Wright
President & COO

Subscribed and sworn to before me this d2!/'d'aY of ~.../~'i?(;«J/, 19.-Y9.

Notary Public

1·1y Commi~~Yo~pires:
c..rt>on Cocmy. Uta"

My~E.xpi'e.s,A,upust12,1990__________ , 19

Attest:

STATE OF _~U:.....:t_a_h _ )

)

COUNTY OF _::..::Ca::..:..r~bo:::..:.n.:...- )
s s:
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AFFIDAVIT OF QUALIFICATION
OPERATOR

--000000--

I, James L. Litman , being first duly sworn ~nd~r cath, deposes

and says that he/stHi is the (offi cer or agent) Vice .Chairman & CEO

of Vallev Caffin of Utah. Inc. and that he/she is duly
authorized to execute and deliver the foregoing obligatIons; and that said

OPERATOR is authorized to execute the same and has complied in all respects

wi th the 1aws of Utah in reference to commi tments, undertcJ. i ngs and

obligations herein.

(S i 9ned) n, /C.,.,."....;-..- rin;-:t;/---.J
\tjj.me - Pos i tior)' ~. /

James L. Litman
Vice Chairman & CEO

Su: ~:;" ~ t.~:: 2.i1G S\01: iii te:· before me th is 20th day of ~cveT:",ber I 19 89 .

Hy Commission Expirt:

April 26, 1993__---C- , -.-

Attest:

STATE OF Pennsylvania

COUNTY OF Venango

)

)
)

ss:
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AFFIDAVIT OF QUALIFICATION
DIRECTOR

--000000--

I, Dianne R. Nielson, being first duly sworn under oath, deposes and says

that she 'is the Director of the Division of Oil, Gas and Mining, Department of

Natural Resources, state of Utah; and that she is duly authorized to execute
and deliver the foregoing obligations; and that said DIRECTOR is authorized to

execute the same by authority of law on behalf of the State of Utah .

"

.
(Signed)

Subscr i bed and Sy/Orn to before me th i s~Luay of ill c-~-...c>=c--~ ,19 &-9.

~L~~L J<)c~'v--
Notary/Public

My Commission Expires:

19

Attest:

STATE OF )
)

COUNTY OF )
s s:
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