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

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

...... :""\7 .6241 .0000 .0000 .0 .004 a 4''';'

..,. '-"C" .6411 .0000 .0000 7.6 .00..::. • .r::.~

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 "()5

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 .2 · 19
2.41 .827'7 .0119 .0019 .0 .. 22
2,,43 .8446 .0140 .0020 .0 .24
2.44 .8616 .0162 .0022 .0 .26
2.46 .8786 .0185 • (>()23 .0 .. 29
2~47 .8955 .0210 .0025 .0 .31
2.48 .9125 • ()236 .0026 .0 .33
2 :r5() .'1294 .0264 .0028 .0 .... c::-•...:I~

2.51 .9344 . ('272 .0008 .0 .36
2.53 .9390 .0280 .0008 .0 .32
2.54 .9436 .0288 .0008 .0 .26
~ C': ~ .9482 .0296 .0008 .0 .20,,::,.wO

2.57 .9528 .0304 .0008 .0 .16
2.59 .9574 .0312 .0008 .0 .14
2.60 .9619 .0321 .0008 .0 • 13
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Valley Camp Coal - C-38-6 Runoff Calculation

OUTFLOW
HYDROGRAPH

CFS

QPIN=16.9046 INCHES
SCS 6-hour

UNIT
HYDROGRAPH

CFS

.36 cfs
2.51 Hours

.04 Acre-Feet

QPCFS= 37.50 CFS
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RAINFALL
RUNOFF EXCESS
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TIME RAINFALL
HOURS INCHES

HYDROGRAPH PEAK=
TIME TO PEAK=
F:UNOFF VOLUME=

C3= 83. 323C>
TP= .0444 HOURS

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
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Valley Camp Coal - Culvert C-40-42 Capacity Calculations
(Continued)
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HYDROGRAPH PEAK=
T I t'1E TO F'Er:;K=
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AREA= 54.9 ACRES
AVERAGE BASIN SLOPE= 28.4 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= .1539 HOURS

PROJECT ~ Valley Camp Coal - Culvert C-40-42 (100 yr, 6 hour SCS)I
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Valley Camp Coal - Culvert C-43-8 Capacity Calculations
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2# ·48

:'2::55

1. 98

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

2. (}()

.:~: .. ::~;.:::>

2.45

1.88
1.90
1. 93
1. 95

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

HYDROGRAPH PEAK=
T n'IE TO F'El~K'= -,
RUNOFF 'v'OLUr'lE=

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

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

TP= .0238 HOURS
[:3= 155.5'737

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

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

P!f:OJECT

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



u (>2
:: i)2

tt (H)

.00

.00

.00

1.:r 25

of ry.r-j
.l.::~'::"

L 19

1 =34·

1. 28
ill 31

CFS

OUTFLOW
HYDROGRAPH

u 1

.0

QPIN=31.6773 INCHES
SCS 6-hour

41.5

UNIT
HYDF;OG;::;;t~PH

r'-~"-'J"::J

8
-'11:153 CFS

:; ()(i~~8

:: C)(}1~8

::(i234

:: (i244

= ()212

I: (i(i(i3

;: ():22·q·

.00.55

RAINFALL
EXCESS
I!'.ICHES

,,11 Ac ...·e-Feet

111 :37 cf.s

::3911

If (i(i(i(i

:I ~)(}C}(}

::2522

............ ,
n !,)tjl:..}O

1: ()~:) l ()

.4406

.4133

.3428

I TERt~TI OI".!S=
QPCFS=

RUNOFF
INCHES

::361b
;; 3515

;,3312
;; 3211
.3109

, ::2914·

l::3555

i .~ ··7~ ..···•
J.:J ':'.' •.••, •.••'

1.:: :3662

1::2125
1.2519

.-" :"""t-

.':::::1' \':::.'::;

2,: 5·~·+

2 .., ·<+6

oJ .:

1 :: {::: 3.

1.::59

...... """'II"~

~::: ...:;\ ....

1 :: 5~2

2.42
2.4.1+

(';CCUi'1ULATED
TIME RAINFALL
HOURS INCHES

HYDROGRAPH PEAK=
TIr1E TO PEA!<=
RUNOFF VOLUI~!E:=

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

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

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

TP= .0237 HOURS
C3=15l"Jn 1375

AREA= 1.3 ACRES
AVERAGE BASIN SLOPE= 24.3 PERCENT
CURVE NUMBER= 86.2
DESIGN STORM= 2.25 INCHES
STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH= j25n FEET
MINIMUM INFILTRATION RATE= .00 IN!HR

:;~\j~':'

PROJECT
{~I

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



SHEET OF~

COMPUTEO 2>2(?~

CHECKEO~I'~~
DATE

"'t"""'"

dk;%u~ 39.(,4, c£--
~~d adejuc;:;j

~ ...,.-.......-,,- ...
S/llcP 2P~ > Qn>r ktel htfrd(ft,,1 vJi,/-h/77

..:y. nr a 1M Y~/' ~/;".- C'{/~t1, I
)/~ttjJ =' 2. '27 //tcb =f:::::> (J)';;'r/t.j. ~2-- c-;{
4r'= ILJ. ~2-~1.37 cJ- kC-~q3-[( &n,...-- ";tf. /7 e&

No~ : -r:1/~17 vn4~ 24 /;r. C?nLI ~-::-;;T::::====:::::::::
. &a//~ > L( :. cu/v~/a~af~6~

ClteL-'-hk-f ~t»tfr£

IIWU;J-M~ ~.3k/ ~= tt= 5. IS­

t2t~ume !/VecMf -edClI1U

uc Chcvc! S-- ~. cP/M. =29. () c£
'£

C-/j4-Z¥

707k/ ~/~:= 27+{2.747) ~ 7'-/. 2~ (Z$~ a:Ajaspen)

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

?/Cc.ijJi#thm ::;. 5"~/';lie.r (/O yea, I ~ Ar S C$ )

~draa;;c knyM:: z;~ liel
slope ~(/2J 200 ) (8'b)(/ro) -:: 30.2OZ

4~ SZRD (7'-J. 2) 0

&/7-0/7' r2llcu/a-/;en ;

(/taL, j}J}e Chal'ut-kr/sIcJ

• ZLj" C/11f/
-?l= L).ozL/
~S:: K-Z

HanSEn
allEn

&lUCEmcI
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



OUTFLm'J
H'lDROGR;;PH

CFS

QPIN= 5.0240 INCHES
SCS 6-hour

UNIT
HYDROGFAPH

CFS

QPCFS= 375.90 CFS
I TERAT I m--Js= 8

RUNOFF EXCESS
I t'-.iCHES INCHES

Camp Coal - Culvert C-44-24 Capaci

2 42 c""='"'-=!' ()(i(i(i (i i.) (1 i.) 0 i)(;· · t.,j. •...:'O·_l · · · ·2 4t::: 87(i5 (}(;(i{) (}CiC}e> 18 9 00· -~, · · · · ·2 " 48 ·9048 "
(>(i(i5

"
(i(i(i5 1 16 ·8 ·(i 1

:~ 5 1 9324 (i(> :t -=!" (}()(i8 249 5 (is" " " '-' " · "
2 5.<.1· ~ .17 (iei 1 1::J i)(i(i3 3·~+5 1 2:3" · "7'~' · · " "
~, 57 95 1 (: (i(i2C} ()(}(}.t.1 375 9 4·2.L " · · · " ·:2 {:;() 9~:S(}2 (i(i:2·4 0004 ~r.::"., 1 ,~i)· " · · '-"._'.::- " ·r'} 63 9695 (i(>29 (}() (i L'l- r'}~~ 2 74-"- · · · · .::.."-1/ · ·...,

!~;:S (-?~.787 ()(i3·tt .-..-..-.:--
~;?:32 !5 85.:;.. " · · · .,_'1..)1._'::'£

" "
2 ·69 "

988()
"

(}(}:59 · (}()(}5 17 1 " 5 " 93
2 ~~ ::;>972 00··14 t:)(}(J6 12ei 0 1 (it)

"
;' .:;:,: · · " · .. "

2 ·75 1. "
()~)65 ·~)(}~)i) · i.)(ii.) I:::.~ W.:::: · 1 1 "

(i7

2 / tj 1 (i 157 (}(t5? ()(}(};:S 5·4 1 i 1. 4· · · · · ... "
2 · :-< 1. 1 "

(}:25i) ·(}(:63 ·~)(}()7 :::;;.'1. ·7 1. ·22
~, 8-'+ 1. t)343 (i(}'?() (i(}() 7 2 1 8 1 3().;:: · · · · " ·
2 ·87 1. · (}L1·35

"
(i()78 · ()()i)7 13 " 4 1. " 38

2 ·90 1. "
(j5:28 ·0085 · (i Ci(l8 8 · 1. 1 " L~ 7

2 ~-~ 1 (j;~:t2(} (i(193 ()(j(i8 .<.1- 9 1. 55· '7' .~~ " · · " "
2 · t·1,S 1 ·07 13 "

(; 1(i2 · (}(i(i8 2 " 9 1 "
6,~+

2 " 99 1 "
(j8i)S ·(i 1 :t 1. · t)i)(j9 1 " 7 1·73

3 (i2 1 (;888 (j 1. 19 0008 1 0 1. 0 i

" · · · · · \-: .l.

-~ (".'::: '1 (J962 () i ~, i)(}()8
,

1. 8.9.::.. · "-' \..) .l. · · .l. .t:.'~ · ·b "
3 (}f:3 1 1. (j3~~ t) 1

~ . (i(i(i8 -=!" :I. 9·4· · · ••~l·~ · · '._' "

3 " 1() 1 · 1. 1. 1(j ·() 1. 42 "
t)(i(j8

" 2 1 ·97
-=!" 13 1 1 1. 84- (j 5(j .-..-..-.".... (; 1. 98--' " · · ]. ·~jt..)t._J'tj

" "

"":!" 37 1. · 3. 7'7~7 ·t)223 ·00 1 (:t :: (i 2 ·2Cj'-' ·
3 " 4-0 1 · 1. 85 1 " (i23::::: · i)t) 1() ·(i 2 ·2·<:1-
3,= ..:+3 1. · 1925 " 024-3 ·00 1. () " 0 2 " 29
-=!" 46 1 " 1. 999 " (>25·<:1 ·00 10 ·0 2 "35--' ·-=!" 49 1 ·2C,73 ·(>264· ·00 1. 1 ·(i 2 ·40'-' ·
3 ·52 1. ·2 129 ·0273 ·0008 ·0 2 ·44-
-=!" 55 1·2 180 ·0280 ·0008 ·(i 2 · .<.1-6--' ·:3 "

5;3 1 " :223 1 ·(1288 ·(ii)(i8 ·(i ~2·44
:: 1. 1- :2282 (}:~9{=, (j()()8 C~ '7 -'r-'"

:~::: "
", /

:: " " "

Accur'IULATED
TIME RAINFALL
HOUF;S INCHES

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

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

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

TP= .1493 HOURS

AREA=- 74.2 ACRES
AVERAGE BASIN SLOPE= 30.2 PERCENT
CURVE NUMBER= 70.0
DESIGN STORM= 1.55 INCHES
STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH= 2000. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

PROJECTi'l

I
I
I
I
I
I
I
I
I
I
.1
I
I
I
I
I
I
I



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

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

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

OUTFLOI,>J
HYDF:OGRr;PH

CF3·

UNIT 0

HYDF:OGRAPH
CFS

2846 cfs:-
3:1 55 H!':!LtF'S

. ;:59 r;c:re-Feet

RA I !'.IFALL
RUNOFF EXCESS
INCHES INCHES

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

":l" 64 1 2333 (}3(}3 0008 (; 2:; 29._.\ . · " · ·
":l" ,~

1 2384 031 1 0008 0 2" 21"-; :: 0/ · · · ·..,. 7(> 1 2435 03 19 (j(i(;8 0 2 14-_"'·u · · · · .
~o 73 1 2485 (j328 i)(i i)8 () 2:: i)90_' . · · · ·

P,CCU!"1ULATED
TIME RAINFALL
HOURS INCHES

HYDROGRAPH PEAK=
r Ii"1E ro PEPtl{=
RUNOFF VOLUt'1E=

PRO.'JECTI
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



:: (i2

/ :95

.00

8.34
8.09
7.98

L 16
2= 2·4
3= ,1.:J9
5.45

t:2" 79
1·t+:: (>2

11:;76
13::69

OUTFLOhl
H\tDROGRAPH

CFS

QPIN= 5.0240 INCHES
SCS 6-hour

1.7
1:: ()

.'1." 9

tj.,:~. 1.
54.1.
34 • .I

j,7:i.::5
120,,9

297::2

375:r9

18.9
1 L'::l. 8

352:11

2 lt9115
545.1

UNIT
HYDROGRAPH

CFS

:r t)()3(}

:: ()()~28

:. ()C~31.
:: (}()32

;: i)(i33

........."'/";

:: ~..J~.) / {::::

.-••-. : roo.
:t f•.) l.j ,:;., '7

:: ()(i87

If (H)19

:: 1:)(127

:t (i(}(}8

;: i)()4(i

;: (}(t5t)

:: ~)():29

.0027

.0000

.0000

:: ()7·~~·6
:t ()715

:t ()5·t.1-2
n (}569

:t ()(i27

.0842

II (}2(}5

:t (>274
;: C)~552

.0146

.0000

.0000
:: (;(:»(;8

R(~INFALL

RUNOFF EXCESS
INCHES INCHES

QPCFS= 375.90 CFS
I TERAT I m··Js= 8

.... 4476
1.4610
1 • 474~3

1. • ~31.48
1:t 5282

:t 866t)
= t3163

1::3535

1. :; '.~~: 8 () .~~.

l:: ~:;939

1 l') i .u.) I
_ :: 4".... .1, : •.•.

1:: 1.:S4·3

1:: 313·4
1" 2637

1.5670

1 Sf (>:l52

1. 1140

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

2:::84

2:z57'

2 .. 9()

I':: t::"l
.::... U •••••: .!.

,.... -----L:t ,~),,:':

2 =: ·4:2
'"'~. 4~3

.::::" .:~'/

2.1.8

2.24

ACCUt-1UU~!TED
TIME RAINFALL
HOURS INCHES

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

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

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

TP= .1493 HOURS

APEA= 74.2 ACRES
AVERAGE BASIN SLOPE= 30.2 PERCENT
CUPVE NUMBER= 70.0
DESIGN STOPM= 2.25 INCHES
STORM DURATION= 6.0 HOUPS
HYDRAULIC LENGTH= 2000. FEET
MINIMUM INFILTPATION RATE= .00 IN/HR

PPOJECTI
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



/ ::: /~.!~ -:4'C;..-,£u..,.
r-C ,-,I'lL <.:> l

e.:r =- c...-.,..,.£~~ £.v... (
in )<"ee.7":

4A -=-4r.......~A':~. /h'<!:.~
1/

c,.7 ?,I/(} .27

/~( 7 Jtt't/() 37
",.-

%",/ ISCftJ 32-

S-:S- /,9. ~c) 3/

7-.;2 lidO ~r

- ..

#,0'.(/-/ (p.7 ()

a,(jJ/l- 2 /. If 13.3
V(/}(j-] 6.1 0
ttO/l-1.{ 0 S-.s-
UIJIJ- :;- n 7.']

tt4tJ- I /(/O-O at) ;;20/'( 2'5-;" ;).7

P.flq-~ I? 'i'cJ() 010 tP1iO/332 37
Ifl1'4-1' S;~ao ~ 35~/8"Z6 3~

t//Jq- r .z 7~-o ;;a J.31, 500 3/

J((}.()-5- JtJ(dO c9-O 31'3, (; '3J-. !}..<t

dtd(j --J

1(4(}- ;2

tUJO- '3

tUlQ--.s-

/1- kJ/'~v~~ - 4dS/~ C2a/cL<:..~"'7h'25

Ck,.,,~ I /'/i;:f"- ~~"

HanSEn
allEn

&lUCEIRC
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



SHEET· .:2 OF r7
COMPU~
CHECKED

DATE / //

76

70

70,S- ~e. 71

~ M. M 'ad"., 411. Q

~'Y1

7S- O,6,j.
70 _ tJ,J( r .

klTQ :;. 0.4 3

7 s- (J,G 2-
70 (}.JfJ

wrQ -= tJ.~:L

75- (j,,6:l
?O Q,t( 1

wlq = (J,J.I..3

75- (JIG:J..

70 Ott{ 1
wrq -.:: C),tiS-

?S- (),6J..
70 tJ.415 _

air Q =-- (). ~:l

~I

0. ()

/,J.(
/3. :J

/07""-· .;;2#-/.-r /~'l/ =- ~,~S-;fickI

/07r 6-kr k,~ - /".5-r,/u;.ks.

U!JIJ-/f

ulJ,(}-J

PllJtJ- J

tUjlJ - I

HIIRSER
IILLER

&LUCEmc
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



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

/}
4.5 .8400'-1

urP-2 6.4 .57

un9-3 5.1 .85

ooQ4 2.3 .19

urJl.s 3.0 .25

SHEET ,? O£ /7
COMPUTED~~
CHECKED_--r~_

DATE I,~

PEAK FLOW
10-YEAR, 6-HOUR

(cfs)

PEAK FLOW
10-YEAR, 24-HOUR

(cfs)
CHANNEL

HanSER
allER

&lUCEmc
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



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

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

4/17

OUTFLOW
HYDROGRAPH

CFS

0DD-(
CHANNEL~

QPIN=12.6436 INCHES
SCS 24-hoLlI'-

UNIT
HYDROGF:APH

CFS

RAINFALL
EXCESS
INCHES

4.52 cfs
12.00 Hours

QPCFS= 85.42 CFS
ITER(~TIONS= 8

VALLEY CAMP 10-YR, 24-HR PEAK FLOW

ACCUi"lULATED
RAINFALL RUNOFF

INCHES INCHES

11 ·38 ·6649 ·0000 ·0000 ·0 ·00
11 ·40 ·6704 ·0000 ·0000 26 ·7 ·00
11 ·42 ·6758 ·0000 ·0000 78 ·6 ·00
.1 1 ·45 ·68l:::;; ·0000 ·0000 79 ·8 ·00
11 ,:.4 -;t ·6868 ·0001 ·0000 52 ·5 ·00
11 50 692::;; ()(>()2 0000 2'7 .-, 01· · · · ·..::. ·
1 i ~'52 7290 0011 0009 1'-' .1 04_.J. · · · · ..::. · ·
1.1 ·54 ·7"7'33 ·c)(J3:3: ·0022 4 ·9 ·14
1 i · ~S'7 ·81 '77 ·()()t:. ~5 ·(i()32 1 ·8 ·:34_.1-

1 1 a 59 a 13620 ·01013 a 0043 a 6 · 5<7;

11 61 9063 0161 0053 r-, 87a · · · ·..::. ·
11 ·64 ·9506 ·()~~2:3: ·(i(it:J2 ·0 1 ·16

11 8'-: 1 :::::494 1161 01:::::4 ·0 3 ·:38· '-' · · ·
11 ·88 1 ·39:::::8 ·1~:()2 ·0141 ·0 ~;; · ::59
11 90 1 4381 1450 0148 0 " 7'7'· · · · · '-' ·
11 92 1 4824 1604 0154 0 " 98· · · · · '-' ·
11 '~5 1 5267 1764 (>1,f:;() 0 4 .t -r

· · · · · · I

11 ·97 1 ·::'-710 ·1930 ·0166 ·() 4 ·35
12 ·00 1 ·61~..n ·21()2 ·0172 a 0 4 ·52
1 ':.' ·02 .1 ·f:J:31(i ·2164 ·0062 ·() 4 ·38

.~

1"'~ 04 1 63':;'4 2198 0034 0 " 55..::. · · · · · ..... ·
12 ·(j"7 1 ·6478 ·2231 ·0034 ·0 2 ·51
1'7 ·09 1 ·6562 ·2265 ·0034 ·0 1 ·74"-
12 ·11 1 ·6646 ·2299 ·0034 ·0 1 ·3()

12 ·14 1 ·6-l3() ·23:34 ·0034 ·0 .t ·10

TIME
HOURS

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

HYDROGRAPH PEAK=
T II"1E TO PEAK=
F:Ul\lOFF VOLUME::.-:

TP= .0593 HOURS

PROJECT

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

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



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

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

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

2 ·26 ·6559 ·0000 ·0000 ·() ·00
2 ·:~8 ·6832 ·0000 ·0000 26 ·7 ·00
...... 31 7105 0006 0005 78 0 ()2..:.:. · · · · · ·
'"") 33 7378 0015 ·i)()()9 7':) ·8 07..:.. · · · ·
2 ·3.~ ·7 651 ·()(>28 ·0013 52 ·5 ·1 ~5

2 38 7Cj:2·4 0046 0017 27
,..,

25· · · · ·..::. ·...... 40 819-7 (i(i,:S7 (j()21 12 1 36..::. · · · · · ·'-" 43 8470 00'"1::::; <)()25 4 9 48,,::. · · · · · ·,.., 45 8743 () 1 :2~2 ()()29 1 8 59..::. · · · · · ·
2 ·48 ·Cjl(>i6 ·(il ~55 ·00:3::::: · l~ ·70
.-, .50 9289 (i.191 ()(}37 2 81..::. · · · · ·....,

~? O<~1 ()2()3 0012 ·0 ·84..::. · · "-' /~. · ·..., ~L- ':t444 0214 001 1 0 :.'l 1..:.. ·"_ ..J · · · ... · ·
2 5-7 9518 <)225 001 '1 0 54· · · · ... · ·
~2 ·59 ·9592 ·()2:36 ·0011 ·0 ·42
.'-" 62 9666 0248 ·0012 ·0 ·3t:,..::. · · ·...... 64 '=1740 0259 ()()12 ·() ·34..::. · · · ·
~. L 7 981:3 (:12'71 ·0012 ·(i ·33~::. ·w · ·

OUTFLm'J
HYDF:OGR{~PH

CFS

t.lDD-I
CHANNEL~

QPIN=12.6436 INCHES
SCS 6'-hour

RAINFALL UNIT
EXCESS HYDROGRAPH
INCHES CFS

.84 cfs
2. :'52 HOLlr~:;

.10 ~;c re-Feet

QPCFS= 85.42 CFS
I TEF:(~T IONS= 8

VALLEY CAMP 10-YR~ 6-HR PEAK FLOW

ACCUMULATED
TIME RAINFALL RUNOFF
HOURS INCHES INCHES

HYDRDGr':;:(':lF'H F'E('~)K:::::

T I f1E TO PE(~K:=

RU~·.llJFF l.)DLUIVIE=

C3= ,S2. 32(>2
TP= .0593 !'-lOURS

PI~OJECT

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

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



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

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

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

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 .0035 81.0 .21
11.69 1.0479 .0124 .0044 88.2 .42
11.72 1.0948 .0177 .0053 82.7 .72
11.74 1.1417 • (l239 .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 .2 6.21
12.09 1.6573 .14:34 .0028 .1 5.69
12.12 1.6662 .1462 .0028 .0 4.98
12.14 1.6751 .1490 .0028 .0 4.22
12.17 1.6840 .1518 .0028 .0 3.54
.12.19 1.6929 .1547 .0029 .0 2.98

OUTFLOW
HYDROGRAPH

CFS

QPIN= 5.9534 INCHES
SCS 24-hour

UNIT
HYDROGRAPH

CFS

RAINFALL
EXCESS
INCHES

QPCFS= 88.25 CFS
ITERATIONS= 8

6.40 cfs
12.04 Hours

.57 Acre-Feet

\It:>D-2­
VALLEY CAMP 10-YR, 24-HR PEAK FLOW CHANNEL~

ACCUMULATED
RAINFALL RUNOFF

INCHES INCHES
TIME
HOURS

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

PF:OJECT

C3= 29.3443

HYDROGRAPH PEAK=
TIME TO PEAK=
RUNOFF VOLUME=

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



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

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

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 .33
2.72 .9985 .0077 .0006 8.1 "":r-;r11°_'°_'

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 .2 .40
2.92 1.0610 .0138 .0008 .1 .42
2.95 1.0688 .0146 .0009 .0 .'43

3.38 1.1783 .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 1.2<)33 .0334 .0010 .0 .56
3.50 1.2094 .0344 .0010 .0 .57
3.53 1.2136 .0351 .0007 .0 .57
3.55 1.2179 .0359 .0007 .0 .57
3.58 1.2222 .0366 .0007 .0 .56
3.60 1.2265 II ()373 .0007 .0 .54
3.63 1.2308 .0381 .0008 .0 .52

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

OUTFLOW
HYDROGRAPH

CFS

QPIN= 5.9534 INCHES
SCS 6-hoUF-

UNIT
HYDROGRAPH

CFS

RAINFALL
EXCESS
INCHES

QPCFS= 88.25 CFS
ITERATIONS= 8

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

ACCUMULATED
RAINFALL RUNOFF

INCHES INCHES
TIME
HOURS

TP= .1260 HOURS
C3= 29.3443

PROJECT

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

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



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

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

.50

.48

OUTFLOW
HYDROGRAPH

CFS

.0

.0

llOD-Z
CHANNEL~

UNIT
HYDROGRAPH

CFS

.0008

.0008

RAINFALL
EXCESS
INCHES

.0388

.0396

RUNOFF
INCHES

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

1.2351
1.2394

ACCUMULATED
RAINFALL

INCHES

3.65
3.68

TIME
HOURS

PROJECT :
I
I
I
I

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

I
I

HYDROGRAPH PEAK=
TIME TO PEAK=
RUNOFF VOLUME=

.57 cfs
3.53 Hours

.14 Acre-Feet

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



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

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

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 .()2

11.55 .7839 .0040 .0021 27.9 .06
11.57 .8213 .0069 .0029 19.7 1"-• ..;.0

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 '? 2.45...:..

11.79 1.2319 .0820 .0098 .0 2.70
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 L~8. 3 .00
11.53 .7466 .0019 .0013 37.8 .()2

11.55 .7839 .0040 .0021 27.9 .06
11.57 .8213 .0069 .0029 19.7 .13
11.59 .8586 .0105 .0036 1~ ~ .26.;;...::.'

11.61 .8959 .0148 .0043 8.8 .42
===================================================~==========

OUTFLOW
HYDROGRAPH

CFS

oDD-3
CHANNEL~

QPIN= 7.4811 INCHES
SCS 24-hour

UNIT
HYDROGRAPH

CFS

RAINFALL
EXCESS
INCHES

QPCFS= 61.10 CFS
ITERATIONS= 8

VALLEY CAMP 10-YR~ 24-HR PEAK FLOW

ACCUMULATED
RAINFALL RUNOFF

INCHES INCHES
TIME
HOURS

PROJECT

TP= .1002 HOURS
C3= 36.8746

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

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



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

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

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 '? 2.45...:..

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 2.3i)

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

, " ' .. ' -~ijj,; : ,

./fd
/'/17

OUTFLOW
HYDROGRAF'H

CFS

UNIT
HYDROGRAF'H

CFS

RAINFALL
EXCESS
INCHES

5.12 cfs
12.03 Hours

.42 Acre-Feet

VDo-3
VALLEY CAMP 10-YR, 24-HR PEAK FLOW CHANNEL~

(Continued)

ACCUMULATED
RAINFALL RUNOFF

INCHES INCHES
TIME
HOURS

PROJECT

HYDRQGRAF'H F'EAK=
TIME TO F'EAI<=
RUNOFF VOLUME=

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



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

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

==============================================================
OUTFLOW

HYDROGRAPH
CFS

QPIN= 7.4811 INCHES
SCS 6-hour

UNIT
HYDROGRAPH

CFS

RAINFALL
EXCESS
INCHES

.85 cfs
2.55 Hours

.12 Acre-Feet

QPCFS= 61.10 CFS
ITERATIONS= 8

RUNOFF
INCHES

UDj)-3
VALLEY CAMP 10-YR, 6-HR PEAK FLOW CHANNEL~B S

ACCUMULATED
RAINFALL

INCHES

2.27 .6612 .0000 .0000 .0 .00
2.29 .6842 .0000 .0000 3.1 .00
2.31 .7-072 .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 '7'"70

• I .i'-

2.53 .9381 .0204 .0009 5.6 .81
2.55 .9444 .0214 .0009 3.5 .85
2.57 .9506 · ()223 .0009 2.2 .84
2.59 .9568 · ()232 .0009 1.3 .78
2.61 .9630 .(>242 .0010 .8 .71
2.63 .9692 · ()252 .0010 .5 .63
2.65 .9754 · ()262 .0010 .3 .57
2.67 .9816 .0272 .0010 '"70 .51....
2.69 .9879 .0282 .0010 .0 .48

TIME
HOURS

HYDROGRAPH PEAK=
TIME TO PEAK=
RUNOFF VOLUME=

TP= .1002 HOURS
C3= 36.8746

PROJECT

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

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



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

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

==============================================================
OUTFLOW

HYDROGRAPH
CFS

QPIN= 7.4135 INCHES
SCS 24-hour

UNIT
HYDROGRAPH

CFS

RAINFALL
EXCESS
INCHES

QPCFS= 41.12 CFS
ITERATIONS= 8

2.31 c·fs
12.04 Hours

.20 Acre-Feet

RUNOFF
INCHES

()l)C-+
VALLEY CAMP 10-YR, 24-HR PEAK FLOW CHANNEL~

ACCUMULATED
RAINFALL

INCHES

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 • ()3

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 • ()263 .0052 13.2 .63
11.80 1.2440 .0:320 .0057 9.0 .77
11.82 1.2817 . ()383 .Q062 5.9 9". ..:..

11.84 1.3194 .0450 .0067 3.8 1.07
11.86 1.3570 . ()522 .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 .i) 2.29
12.04 1.6379 .12<)3 .0020 .0 2.31
12.06 1.6451 .1224 .0020 .0 2.20
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

TIME
HOURS

PROJECT

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

HYDROGRAPH PEAK=
TIME TO PEAK=
F:UNOFF VOLUME=

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



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

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

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 • (H)32 .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 1.0143 .0056 .0004 .5 .09
2.79 1.0206 .0060 .0004 "':!" .10••_1

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
3.58 1.2228 .0288 .0005 .0 .18
3.60 1.2263 • ()293 .0005 .0 .17
3.62 1.2297 .0298 .0005 .0 .16

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

OUTFLOW
HYDROGRAPH

CFS

QPIN= 7.4135 INCHES
SCS 6-hoLlr

vDD-f
CHANNEL ...IJ.9-4"'"

UNIT
HYDROGRAFiH

CFS

RAINFALL
EXCESS
INCHES

QPCFS= 41.12 CFS
ITERATIONS= 8

VALLEY CAMP 10-YR 6-HR PEAK FLOW

ACCUMULATED
RAINFALL RUNOFF

INCHES INCHES
TIME
HOURS

TP= .1012 HOURS
C3= 36. 541()

PROJECT

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 INF1LTRATION RATE= .00 IN/HR

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



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

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

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

.16

OUTFLOW
HYDROGRAPH

CFS

.0

000-4­
CHANNEL~

UNIT
HYDROGRAPH

CFS

.0005

RAINFALL
EXCESS
INCHES

.0303

.19 cfs
3.52 Hours

.04 Acre-Feet

RUNOFF
INCHES

1.2332

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

ACCUMULATED
RAINFALL

INCHES

3.64

TIME
HOURS

PROJECT :

HYDROGRAPH PEAK=
TIME TO PEAI<=
RUNOFF VOLUME=

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



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

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

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 • ()3

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 4?. ~

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 . ()335 .0056 8 ? 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 2.2()
11.94 1.5038 .0848 .0086 .3 2.37
11.95 1.5396 .0937 .0090 .1 2.54
11.97 1.5754 .1031 .0093 .0 2.70
11.99 1.6112 .1128 .0097 .0 2.86
12.01 1.6286 .1177 .0049 .0 3.00
12. ()3 1.6354 .1196 .0019 .0 3.05
12.05 1.6422 .1215 .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

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

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

-- ""-~'''-'~~''.-''-----'';'~.',,',, ... ",'''' ..,

15/"

OUTFLOW
HYDROGRAPH

CFS

l.lDO-5
CHANNEL .wI;) 5

QPIN= 7.8043 INCHES
SCS 24-hour

UNIT
HYDROGRAPH

CFS

RAINFALL
EXCESS
INCHES

3.05 cfs
12.03 Hours

.26 Acre-Feet

QPCFS= 56.66 CFS
ITERATIONS= 8

RUNOFF
INCHES

VALLEY CAMP 10-YR, 24-HR PEAK FLOW

ACCUMULATED
RAINFALL

INCHES
TIME
HOURS

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

PROJECT

TP= .0961 HOURS
C3= 38.4674

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



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

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

IJDD-5
PROJECT: 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

OUTFLOW
HYDROGRAPH

CFS

QPIN= 7.8043 INCHES
SCS 6-hour

UNIT
HYDROGRAPH

CFS

RAINFALL
EXCESS
INCHES

QPCFS= 56.66 CFS
ITERATIONS= 8

ACCUMULATED
RAINFALL RUNOFF

INCHES INCHES
TIME
HOURS

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.() .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.() .11
2.73 1.0010 .0047 .0004 1 ? .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 .0063 .0004 .1 .13
2.83 1.0308 .0068 .0004 .0 .14

3.40 1.1847 • ()233 .0006 .0 '?"":!"·~.-,

3.42 1.1894 • (>239 .0007 .0 ,",7
• "'::'0_"

3.44 1.1942 .0246 .0007 .0 .23
3.46 1.1990 .0252 .0007 .0 .24
3.48 1.2037 .0259 .0007 .0 .24
3.50 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 Z"71"T·~'_'

3.59 1.225() .0291 .0005 .0 .. 22
3.61 1.2283 .0296 .000::, .0 .21

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

TP= .0961 HOURS
C3= 38.4674

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



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

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

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

.21

OUTFLOW
HYDROGRAPH

CFS

.0

ul)I>~5

CHANNEL~

UNIT
HYDF:OGRAPH

CFS

.0005

RAINFALL
EXCESS
INCHES

.0301

.25 cfs
3.52 Hours

.06 Acre-Feet

RUNOFF
INCHES

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

1.2316

ACCUMULATED
RAINFALL

INCHES

3.63

TIME
HOURS

HYDROGRAPH PEAK=
TIME TO PEAK=
RUNOFF VOLUME=

PROJECT
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



ik~ {1;d tJ11 5hee-f 3 5ho-t<)~ vd ~ 5cJ.'

C!Jc1f2:/e h Z~ Slz(udes-9rJ - (51feE13}

h::'O f!~/c)3

lit :::./5 S/JIIf/1': 0.07
Ifk ~ Z 5If,fQlx-::. 0,23

(SHEET_OF__

COMPUTED . ])&{
CHECKED..,..--;-:~_

DATE ZdlAi/81

/.; ::. c.) ;;"edJ~.: ()16 I

1/1, .:. / '5
Ii/t;;. Z

j:o
1{;,o3
~ .:rJ1-z-': Z

CLIENT t/At.L.EY tAme
PROJECT ?~
FEATURE u..tC~ L)127i4E=>
PROJECT NO.

cPdesrl1-: C>,57c-6

Tr1 k/8r7Cjvh, 5t.chtTn,

ODD-I",~::=:::::==:::.- ..

),,1- ~/6AJ.:s w &£(J~~ kO,.?L>MJt!:i 7Z) 3C)Ct:R.
RECi;(.)IRene.Jr Or A 10-YI2 - tp rfeEr)£JV7 A-AJ.o k Pl:/Jl:J/NO
IN tOez<) 0/7ffi ~~,

101II1'tJ7£J2 !Au:-~ 5~uJ.u ON~5~ .(Srreer 2)

5ml/J; 2 % . I}.: , C)3 At; / 5 /rec:iJcsrof .: 0,6 / .
5m~x: ~Zo %lldd) b;.O ~.:: Z.

~~ (;lflf/af)
rj)des'7n: O.81cf .

7"EJ'E~jo: CJ.~5~ L/~~<; >l€Z)~
y:: D,2.4' )

UDD-Z

HanSEn
allEn

&lUCEmc

( )DD -:3 Odr:sKj'r7 =: 6. 85c..£
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0:::;:-May-89
10: 1:::;' A/"1

DEH

1 ../ rn2

·ft/oft:
·ft./oft

feei:

feet
l,..."m:!.

feet

feet

·f t:2
feet.
feet

feet

ft./ft
ft/oft

UNITS
cfs

feet
1/m1

ft/':=.ec

Date:
Time:

Computed:

Not. ~\!eeded

4 II 7() -;= t../ sec

feei:

Not r··.ie\~ded

0.07

() u 1:2

0.0
15.0

(} It ()L~

() Jl3{)

0.84

(} t:·()3:t

().l: ()~S:l.

() ;,2·4­
(j II l;ZC)
n i i q
..... :r ~.....'

Max~ Bottom Slope:
C: hEtj-: r"j f:a:l. [je p t !'-j ~

~3id(~ SIc:.pe 1;;
~3idt~ 81 CJpe 2:

Depth (Ma>~= Flow):

Riprap Ck (V<5?):

Hydraulic Radius~

A(~~)2./3=

Hydraulic Radius:

Riprap Ck (V~~5?):

Gln./l :r49(E;) 1../2=
Depth (Min. Flow):

Design F I ov-n
Bottom Width:
Sidc: Slope1:
Sic!e Slot:;e2~

Friction Factor:
Min= Bottom Slope~

Max= Bottom Slope:
FrE-ebcI2r"'d ~

_._---------------------------_._------,----------
Trapezoidal Channel Flow Calculations using Mannings Equat10n

Client: Valley Camp Coal Company
Project No.: 007.11.100

Channel Section: UDD-l - Trial i

,·.~ _ _ ~.m ~ , __ _.__ _M._._ _"M _ _.,.._._ ..•...._ _ _.._._.._.. _ _ __ __ _ _._H~ _ _ _ _ __.._ ..

C:;(~LCULAT I DN :
(C:h.9.r'ir'ie]. :Df~pth:;

----,------

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

GENERAL CRITERIA:
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3

·ft:2.

cfs

'feet

ft.2

ft/···~:t

·ft./ft

feet.

l/ml
l/m:2

feet.

UNITS

feet
I/m1
1/m2

ft/ft
f t/ -i~ t

feet

'feet

:2.0

2:. f.)

(... r-"'"
..J II.:J I

0.0
15.0

Date: 02-May-89
Time: 02:39 PM

Cc,mpu ted: DEH

0.14

(j or 1'7

() <$ ()-7

() =23
(}n5()

() " J. :~~

Not Needed

(} =67
() It ~23

(} R (~~3 -Fef='l:
2 =Ll·t: .oF t/ s:.ec

:2.,:25

() ~ ()4:::::
(j n<)I.l::::;

---------..._-_._--_..__.--_._-_.

Depth (Max= Flow):
{Jj-i / l ~ 4:=1 (~3) .1/2=

A ('F:;~) 2/3=

Hydraulic Radius:
\)e 1 oc: i t':/ =
Riprap C~{ (V~~5?)~

Design Flo\<'J:
Bottom Width:
Sidf.? Slope1:
Side Slope2:
F!~ict.ion Factor:
Minu Bottom Slope:
Maxu Bottom Slope:
F"reebcte:lr-d:

Depth CMin. Flow):

Side Slope 1:
S:i.d~? Slope :2:
Min~ Bottom Slope:
Max A Bottom Slope:
C:!'1C\flrlt:;?],. Dt?f.=i'th ~

Pi pri:":tp ~

F~eqLti '.... ed [)f2f:tti"1 ~

{i,r-ea =
Per-imeter =
Hydraulic Radius:
Veloc it}' =
Riprap Ck (V<5?):

-------_.__.-.~_._--

..- I j'-. 1- ,.."; :.•..•) ..:.:.::.... ·.i :..•-...••. \'-__".: .i.,._ .·.i. ,,:....•••• '.:.•.__. <'. J.:.~.·i.. () 'r ':::. i,J ..L.:C)r!1in;2r·l·C~ t ... i1Ejnn~::;.i. .. - .

Trapezoidal Channel Flow Calculations using Mannings Equat~on

Client: Valley Camp Coal Company
Project No.: 007.11.100

Channel Section: UDD-2 - Trail 2

CAt_C~j~_{4T I O'r-·.~ :
(C::hctnriE-?l [if::7!Dtt1:;

C~AL_C:!jLPi 'r I (]l\~ ~

( ..../e]. c,c i t'/ i:i-!(-?c k )

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

GENERAL CRITERIA:
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1

DEH

02-i"1a'y'-89
()3: 33 F'r...-t

ft/ ·ft
ft~./ft

ft2

l./rnl
1 l1TI:2

c-fs

feet

feet

f t:~~

feet

UNITS

feet

feet
Ilml
1/m2

feet

'ft/oft
·ft/·ft
feet

feet
feet

ft/sec

:i. \:i • 0

():: 2(;

Date:
Time:

Computed:

() or ()

15.0

() u 5()

:2 It 71
0.08
4.06

::::::.32

0.66

0.09 'feet
:: ;> "71 f t .f· s:.!!!!:\::

0.85

():J(i65

() u (};:::.5

2"C)
() n (}3()

() n (}7

C"i.,
-'-""'.

A (F~) :2 ../::::~:::::

Depth (Min~ Flow)~

Gln/l ;z.\fS'(S) 1/2=

Maxu Bottom Slope:
C::h(~r1rJte]. ·[If.?:j:t"tJ"1;;

F'et- imet.et-:
Hydraulic Radius~

Velocit.y:

Hydraulic Radius~

Rip~apCk (V<S?):

Minu Bottom Slope~

~3ide SlDpe 1:
f.-:;.iC:if? SIcl!::e :2;;

ReqLL1.I·-eej Dept!!;;.
P!f-e~:\ ~

De'sign F I ow:
Bottom \.tJid·i:h:
Side Slopel:
Side Slope:2:
Fr-ictiDn Factor:
Minn Bottom Slope:
Max. BottDm Slope:
F'r"eer:loat-d:

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

COfnmen,'t: Build {:hannel on exi,stir1g scar

Trapezoidal Channel Flow Calculations using Mannings Equation

Client: Valley Camp Coal Company
Project No.: 007.11.100

Channel Section: UDD-3 - Trial 1

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

GENERAL CRITERIA:
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DATE

SHEET~OF __

COMPUTED £)&1
CHECKED

Td-q=>-f{ =0./ '

~ l-/A;Jl~~ iZ~~

'/:. 6,2.4'

CLIENT lh.t LEY /'A-tnj>
PROJECT ~~
FEATURE b ~ D/7(;Ife'S.
PROJECT NO. !.dO 7, II, /QO

()dcs'9Y)': "(),19eh

.b:(j ..

1Ij:4~z

4Jd~Kjt?: o.zSclS

6~o

tY/, ::~;: 2

r.Js£ j) fc:it STYLE ~/~

uDf)-4

ODD-5

HIiRSER
IILLER

& LUCEIRC
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I

i)2-r'1ay-89
03~41 F'1~1

DEH

ft./-t:t
f\~~·=t

fl;=.=e"t
l/fnt
1./ ffl2

ft:2
feet

·f t:2

'feet

fee,t

feet

'feet

1/fn2

ft/ft
ft/ft

UNITS
cfs

feet
1/m1

Date:
Time:

CDflHJ U ted:

(:" (J

:2. ()

() :: i')~2

(i r: l3
0.74

2 u ()

O. i 1.

(!:r 1.2

0.78 feet
0.08 feet
3 If 1() ft/sE=\.:
1\lot 1\leeded

0.68
0.06

0.74

0.19
0.0

0.18
0.011
():: (; t 1

()" ()3()

() n <)2
~) If 13
()Jl5i)

Bottom ifHdth:
SidE? Slope. 1 :;

Ma>~= Bottom Slope:

Rip~ap Ck (V<5?):

Depth (Max#, Flow):
(]n./ 1 :t 4 Cjl ( :3 ) 1./ 2=

~3ide ~:31c)pl:e 2:
Minn Bottom Slope:

Pet- imeti~r-:
Hydr-aulic Radius:
Velclci ty ~

Riprap Ck (V~~5?)~

F'e r"·.i. ifp::? t. e r·~

Hydraulic Radius:

Depth (Min. Flow):
Dn/1.49(S)i/2=

Design F I Oirl:

Bottom (,lJidth:
Side Slopi~i:

Side S 1t:tpe2:
Ft-ictic.n Factor-:
Min~ Bottom Slope:
Max. Bottom Slope:
F're<-:?bC:iC\t-d ~

Trapezoidal Channel Flow Calculations using Mannings Equation

Client: Valley Camp Coal Company
Project No.: 007.11.100

Channel Section: UDD-4 - Trial 1

C:{4~_C:;L!L{4'T I Ct\~ ~

(C~:t··!.:ir·!nE?1 )je}:£tt-"!)

----- -------~

GENERAL CRITERIA:
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7

ft2

feet:
i=t2

feet.
fe(~t

ft"'/'ft

feet

feet

'feet

i/mi

feet
liml
11m2

·f·t.l·f t

i:ee"t:

feet

-ft/ft
ft/ft
...ceet

r-. .-.
.:::: ~ !,,,:

c~:: (::
2:;()

()"' C~

2 .. (}
2,,()

Date: 02-May-89
Time: 03:56 PM

Computed: DEH

UNITS
() ~ 25

() u (is

4:: 33 of 1:/ SE?l':

3 == 29 ·f t:./ s:·ec:

() ..: 87

()::25
() ~ 5()

(, tf CJ7"
(}::(i6
() ~ 76
():I (;8

():t 1:2

0.12

() .. (;i5

0" 17
0.010

._----------_ __ _-----

A(F:)2./3=

Depth (Min~ Flow):
On./1.4':;(S) 1./2::::

A (F~) 2./:;::::

Riprap Ck (V<5?)~

Dep'th (Max~ Flow)=
(Ji-i/t <#t.~<i(::3) 1./:2:::::

Hydraulic Radius:

._--_.._-----_..._--_._-_....--_._------_.__.._------_.__.-----
l:-rCt t. t. C)fn tJ.J i d t !'! :
~3ide? Slop~:? 1:
f3id~'2 E11Clpt? 2 ~

Min~ Bottom Sl~3pe:

Max~ Bot·tom Slope:
c:: !._~ ,::'. r-! n ~::-? ]. [) e p ·t j-} ~

j:~: .i ~:} j~" E~. P ~~

Design Flo~'J:

IklttDm ~\.i.i.dth:

Side SlDpe1:
Side Slo~te2:

Fr.i.ctic!n Factot-;;
Min. Bottom Slope:
Max. Bottom Slope;
P:"t-eebD2.t·"d ~

Pei··.. imet~?t- :
Hydraulic Radius:

Trapezoidal Channel Flow Calculations using Mannings Equation

Client: Valley Camp Coal Company
Project No.: 007.11.100

Channel Section: UDD-5 - Trial 1

CALCULAT I O!\j;;

--_._-----------._---_.--_._--------~--

GENERAL CRITERIA:
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allEn
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CLIENT l/AU.e.Y tAtttt>
PROJECT Pif4id R~'S-G
FEATURE_--':-~-:7":~ _

PROJECT NO ~I'\7, / /, 26Q

8HEET_I_OF~
COMPUTED IJel:f
CHECKED.~~ ____

DATE Z AJ()(/tJl-
I

54-£"5

SA£-s' thal1CJ~d -6 As~ Clao rd/~ ~ n~?J D06u1
fh/;e.j ebn:hcd?c/)?

~A-g 1:5 c!ro;JlJ.tcf- )r1!Q7 /;62:5. ir::~1'1 c:lddd b PtrMcf3

1!,~3

J, 12­
7,08

37,/()

62.83&G

Qtm) :; (p-o,z,s) ~
;/f-tJ,rJ:;

(';U :. / DOD

10-1- Sr

I

1
3
1
5
(p

A- !Z E4
/)I:s-h/~d )c;;:;t.I,5;C1:5s ;;;,~-s+

/,/3 - - 1,/3
/,{)o - - /,/1
o.!37 - 6,j 2,/Z
(5,1'1 - - c),1?
I,IIP - - 1,/&
LJ.95 - - 0,95

I
Z
3
4
5
to

/::>,wm :: 98
0/5 "TV/l.&I3) :: 90
.5A6e-IG~ .: 75 v0t.;' Q "ij-AecA
JOIZB5T :: 10 Q-::. ,i;5 &~/)~Iti

hu&f,Ar& j)/5f. fire; i5~k r~ ,;;/e5fkGJ iiZtl'Jo-!f'rJoI'
~(/J1): ~(fAr)cP(tn) ;vo@r)I4)(;;f) th/f#.' Crtf'}) '~ltllf)j a,.-t:l~
;:.z.z /. - 1/17 loJf I - - - I - I {),/~
2,Z2. O.6'Z.. /,1'7 j6,tl - - - I - j 0. 14-
Z.ZL 16,/1 /.4-7 I ~,(I - - 6!3 1 0 .02./ o,l7
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f{;NO!P ~1tfZ£ IN~t.ODIA-f:7 /i;Bo7lVZ'-/;k~

kL# ;:)wev /)15JVe&:J} 5~~ kl2esr1k 7677ft..

I - I, /3 - - /,13
Z () •!po /,00 - - /, (pc)

.3 0,15 0,"27 - O,So 2,/l.
f - 6,/ '1 - 6,37 615to
5 - /dt.P - - 1,1&
(p - 0.95 /,()Q /,31 3,2'1

A5!A~ P;j()E1J OJ51ZJR.8aJ ~ktZl/5) x>eujkeJ -r;7ALlu~~
Q Vo( c< 110/ ~ 1/0/ ~ ~o( r)()W~

(I/)) ~t!-H:) (1,1) ~(!-H:) un) ~-+l) (,~ c-ll) Cl c -.;:L

I 2.22- 1.4'1 O,I! 6.1P2.. - o,43 1 - 0,14

z I' O.lf II ~,fZ II - 'I t _ 0,2.3
I

3 II 0,/1
II 6111 II - I,

1°'02. 6,Z7
1- II - II

6,02 j II " 0,01 6,a3-
5 " - II ().11 I I, 1- I " i - 6.14i- I, II \ 6.05 D.z.z..U tI " 6,(2 \ 1

6 ,05 I
t

SHEET~OF~.
COMPUTED !JEff
CHECKED--,--_~

DATE Z A.k)V 8'1

1./8
0.'1-1
{)·fp7

.5,/?
5/11

001.4
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OtJ3A
oCJ-1A
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CLIENT _JL,!lk=LEy",,-+--+-t=~=WL-I': _
PROJECT _

FEATURE_-----::-:-:::-:-;-~~----~----
PROJECT NO ()c) 7, /1, Zt:::O
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==============================================================

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

==============================================================
OUTFLOl,.tJ

HYDROGRAPH
CFS

QPIN=15.3608 INCHES
SCS 6-hQur

UNIT
HYDROGRAPH

CFS

1159 c'fs

.05 Acre-Feet
2.51 Hours

RAINFALL
RUNOFF EXCESS
INCHES INCHES

QPCFS= 25.56 CFS
ITERATIONS= 8

2.()5 .4153 .0000 .0000 .0 .00
2.07 .4340 .0000 .0000 I: .-; .00...JaL

2.(>8 .4527 .0002 .0002 19.6 .00
..., 10 .4713 .0008 .0005 25.6 .00.1'::' ..

2# 1'''' .4900 .0016 .0008 .-...6 .()2..::. .t::.J.
...., 13 .5087 .0028 .001 1 14 .4 .04.r::..
.-, it::" • 52i'"4 .0042 .0014 8 ...., .07...::. . ... \..,•.1 Ie"::'

2. 17 .5460 .0059 .0017 4 ., .09...:.
~, 18 .5647 .0079 .0020 2 u () 1"...::.. · ..:.

2 a2(} .5834 .0102 • (H)23 .9 1 r.:.-· ...J

2.21 .6021 .0127 II (>()25 .4 ·18
•..., ,-,'-::0 .62<)7 .0155 .0028 ...., .21~. ~,,':~ . ..::.

2.25 .6394 .0186 .0030 (1 .24. -"

2.41 .8261 .0616 .0053 .0 .48
2:143 .8448 .. ()67t) " (i(>55 .. () .5()

2~44 a8635 .0727 " ()()5,:S .0 ;'-1
aW"::'

2:t 4lj .. 8E{21 .. <)7'85 .0058 » () .54
2.47 .9008 R 08L~5 .0060 .0 .56
2.4':i .9195 .0907 ., ()()62 .0 .58
2.51 .9322 .0950 .0043 .0 .59
2.52 .9373 .0968 .0017 .0 .55
l-; I:" .•"J .9423 .0985 .0017 .. () .46"::',,'-'''"1-

2.56 .9473 ·1003 .0018 .0 • 3~~
2.57 .9524 ·10:20 .0018 .0 .28
2.59 .9574 10:38 .0018 .0 ...,-:;· '" "';"'-'

2.• 60 .96:25 ·1056 .0018 .0 .:21

ACCUMULATED
TIME RAINFALL
HOURS INCHES

HYDROGRAPH PEAK=
T HolE TO PEAK=
F:UNOFF !./OLUl"1E=

TP= .0488 HOURS

PROJECT

C3= 75.7135

AREA= 1.6 ACRES
AVERAGE BASIN SLOPE= 34.8 PERCENT
CURVE NUMBER= 82.3
DESIGN STORM= 1.55 INCHES
STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH= 850. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR
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8. "Bypass II means the intentiona' diversion of waste stteams from
any portion· of a treatmant rac11fty.

Sil "Severe property damage" means substantial p~s1ca' damage to
property, damage to the treatment fae1 liti es wh1 ch causes them
to become inoperable. Or substantia' and pe~anent 10ss of
natural 1"8sourelS which can reasonably be expected to occur in
the absence of a bypass. Severe property damage does not mean
economic loss caused Qy dellYs in production.

10. "Aetive mining areal' means the areas on and beneath 'anc1 used
or disturbed in activity related to the extraction. removal,
or recovery of coal from its natura' aeposits. This tenn
excludes coal preparition plants, coal preparation plant
associated areas and post-mining areas.

". . lIRee1amat1on area" means the surface area of a coal mine which
has betn returned. to requ1 red contour ana on whi C.h
revegetation (specifica'1y, seeding or planting) work has
ccrnmenced ..

A. Definitions (Continued)

c. Constant sample vo1UMe J time interval between sameles
proportional to flow (i.e., sample tAken ever,y "X
gallons of flow): and,

d. Continuoul co"ection of ~~m~'p. with 5ampla ,a"ect1on
rate proportional to flow rate.

5. A IIgrabU sample. for lnon1tori n9 requi rements, is defi ned as a
sing1.· "dip and take" sample co11ected at a tepresentative
point in the discharge stream.

6. . An 1I1nstantaneous"measurement, for monitori ng requi "ments,
is defined as a single reading, observation, or measurement.

7. l'Upset l
• means an exceptional incident in which there is

un1ntentione' and ttmporat)' noncompliance with .
teChnology-based pennit effluent limitations because of
factors beyond the reasonable control of the penn1ttee. ·An
upset does not include noncomp1iance to the extent caused ~
operati ona1 error, improperly desi sned treatment faei HUes,
inadequate treatment facilities. lack of preventive .
maintenance. 01" careless or improper operation. .

"

: . ,. ,.

.'.
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DEC 14 '89 15:56 VALCAM

PART I

Page 3 of 24
Pennit No.: UT-002298S

I

EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS

A. Definitions•..

2.

3.

4.

The 1'30_day (and monthly) average, II other than for fecal
'ol1fonn bacteria a"d total co11f'orm baet.ri a. ~~ the
ari ttlnetic average of an samples c01 'ected duri"9 a
consecut1 ve 3O-day peri cd or calendar month, whichever is
app1icable. Geometric means shall be calculated for fecal
coliform bacteria anci tota1 coliform batten I. The calendar
month shall be used for purposes of reporting self~on1toring
data o~ discharge monitoring report 1onns.

,The "7...day (and weekly) average." other than for fecal
coliform bacter1 a and tote' co11fonn bacterf a. 1s the
arittlnetic mean of all samples collected aurinw • ,onsecut;ve
'7-day peri ad or calendar week. whichever is appHcab' et
Geometric mp.an~ shall be ,al,ul.t,d for, fecal col1fonn
bacteria and total co11form bac:ten a. The 7.-.day and weekly
averages are applicable on1y to those effluent characteri sties
for which there ore 7-day average eff1uent limitations. The
calendar week which begins en Sund~ and enas on $a~urdlY.
sha" be used for pu"oses of reporting se1f4on1tering data
on discharge monitoring report fonns. Weekly' ayerages shall
be calculated for a" ca1endar weeki with Saturdays in the
month. If a calendar week over'aps two months' (i.e•• the
Sunday is in one month and the Saturday in the following
month), the weekly average calculated for thatc,'end.r week
shal' be included in the data for the month that contains the
Saturday.

'IDai1y Maximum" ("Daily Mox.") is the maximl,l1l value .11owable
in anY sing1e sample or instantaneous measurement.

"Composite samp'es"· sha" .be flow proport;oned. The composite
sample'shall. as a minimum. contain at least four (4) samples
ConQcted over thlit c:cmpositing perl edt Un'", Qtherwi se
specified. the t1me Detween the 'co"ection of the first samplo
and the 'ast sample sha" not be less than six (6) hours nor
more than 24 hours. Acceptable methods for preparation of
composite samples are as followS:

I.

.~.

ConstJnt time interval between samples, samp'e vo1ume
preport'! ona' to flow rate at time of 5am1'11"g; ,

Constant time 1nterva' between samples. sample ve' une
proportional to total flew (volume) since last sample.
For the first samp'e.the .,low rate at the time'the
sample was collected may be used;

o





.
This pennit and the authorization to d1 scharge sha11 expi re at midni ght,

·July 31, , 992.

P.l

t1t]e

8th .' day of february' 19Sa.

1n comp' i anee wi th the erov1 $1 ons of the C1 ean Water Act, .as amended.
(33 U.S.C. 51251 at seq; the IActll ) , .

Va11ey Camp of Utah,Inc.,

Permit 'No.: UT-00229SS

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGI13N VIn

DENVER PLACE
999 18TH STREET, SUITE 500

DENVER. COLORADO 80202-2405

This pennit sha'1 become effective ~ar.ch 1, 1988.

AUTHORIZATION TO DISCHARGE UNDER THE

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM

to recei vi"9 waters named P1easant Va11ey Creek and Whi ske.y Creek. both
tributaries to the Price River,

in accordance with discharge point(s), eff1uentl1mitations, monitoring
requirements and other conditions set forth herein.

r~ax H. Dodson
Oi rector,
Water Management Division

801 448 9456
'~J~.EC 14 '89 15:55 VALCAM771 '1'

'is authorized to discharge from a facility 10cated in Sections 8, 1" and 30
of Township 13 South, Range 7 East, Carbon County, Utah.
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1G. liD II IIii.:.LllII' II m.::c.n", tH"eeol'" 0" tho Unit.r.l ~t'.t.t Fnvirnnmpntllll
Protection Agencyls Water Management Division.

17. "EF'A" means theUnH.d SLat', E:nv1ronmen'c' Pt"otection Agency.

18. Acute toxicity occurs when 20 percent Or mere mortality is
, observtd for either test species at any effluent ., "

, concentration. 'Mortality in the control must simultanequs1y
be 10 percent or less for the results to be considered valid.

. ' '
, ,

19. Outfa11 Description: Outfa"s 001, 002. and 003 discharge
intermittently from surface runoff settling ponds adjacent to
the trafn 1oadout facility into Pleasant Valley Creek; 004
discharges intermittently from a surface runoff settling pond

" adjacent to the mint into Whiskey Creek and 005 discharges
into Whiskey Cr@ek from a fi1ter pond which receives mine
water from underground operations.

12. The tetm Ille-year, 24..hour precipitation event" shan mean the
maximum 24-hour precipitation event with a probable
reoccurrence 1ntetva' of once in 10 years as defined by the
Nattonal Weather Service and Technical Paper No~ 40, "Rainfall
Frequency Atlas of the U.S.,II May '961, and subsequent
amendments or equivalent regional or rainfall probability
information develped therefrom.

13. The term "eoa' preparation plant ll means a facility where eoal
is crushed. screened. sized, cleaned, dried, or otherwise
prepa~ed and loaded for transit to a consuming facility.

14. The term "eoa1 preparation plant associated areas ll means the
coal preparation plant yards, immediate access roads, eoa' ,
refuse piles, and coal storage piles and facilities.

15.. The term llsettleable so11ds il is that matter measured by the
volumetric method specified below:

...:..The ,t'al1uw irlg prOCl:dUl-' is u.s.dto dQterm1nt '.ttl.abl., solids!

Fil 1 an Imhoff cont to the one-liter mark with eo'thoroughly
m,xea sample. 'Allow "to :u:d.~'. ullul~~"'IL,GJ r,w 4C 1'Il4,..u'ee.
Gently stir along the inside surface of the cone with a
stirring rod. Allow to settle undisturbed for 15 minutes
longer. Recore the volume of settled materia' in the cane as
milliliters per liter. Where ,a separation of settleable and
f1oatino MAtftrial occurs, do not 1nclude the f1oatin9 materia'
in the reading_ '
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A. Definitions (Continued)
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".
B. Specific lim1tat.ibris and Self-HollitorfngRequiretllents

. ... .

l.. During tite 'period beginning ilJllediateTy and lasting through June 30, 1992. the _penn:ttee is
authorized to"discharge from OutfaHs 001. 002, 003. 004 and 005 assoclatedwith active·.minfng
operations indicated on the area maps. submitted and approved pursuant to Part IV. Q.1. Such
discharges shaH be l)lOited-.and ~~!~~a::!~by t~e penti~~e_e as specffied be-low:

CI
fTl
n
p

~

-£ffluellt Characteristics Dfschargetfmftatfons HonitorfngRequirements "CD
ill

3D-Day -7-11al Oafly . Meas..remen~
Averag~ al Average al Maximum!/· fretluencyl,

H/A HlA - RIA 2xl':onth

25 35 70 2 x fonth

NIA IfIA 2.0 bl Monthly·

filA RIA 700 til Honth1y

Grab

Grab

Grab

p

Ul

Ul
CD

<
Measured aIel P.

- - n
D
3:

Sample
TyPe al

Flow. gp.
Total Suspended Solfds, mg/L

Total tron,' RIgA .

Total Dissolved Solfds, IIgA

Of1 and Grease shall not exceed 10mgll and sha11 be lIOn ftored DIOnth Iy It, a grab sanp1e.
. -

The pH sllal1 not be less than 6.5 standard units :oor greater than 9.0 standard unfts and sha 11 be
..nitore. 1QOntblyby gr~b sillllPle.

There shall be no discharge of .f1oatingsoHds or visible fo_ fn other than trace anounts.

There shall be no dfschargeof s.anftary wastes.

2.. See Sche.ule of-Cemp1lance. Sanples talen tn cOIIlpl1ance wfth themon1torlngrequfr8llents
spectfie. above shaUbe taken at the f(ll1owjng locaUon(s): at any point which is

1 representative of each discharge prior to "Its ntfxing with the receiving stream and as
fndfcat~ by the solid triangles on the current atea Paps submitted pursuant to Part IV. P.1.

!I See Definftiens. Part I.A. for definition of terilS.

'0.'"0 •
-tDP' )
.~~ ;;
•.,A,

. ~ Ol •

.zo·
.0 .....

_.
Tyn---f' nl~1

bl

cl

dl

-

If any Iron analysis exceeds this Uattatl0n. the state GfUtahand tbepennfttee shaH
review the actions necessary to acbfeve comE'1iance with the limitation and the continued
appropriateness of theU-Uatio.. .n no e\'ent shall the discharge exceed a daflYNxilU1ll
U.ttatfon for TotalIron of sevent n.nIigtattSper 11 ter.

For th~ intef"ldttent discharge~. the duratft:,nof the discharge shall be reported.

The tolal lII'IlIunt of Total Dissolved Solids (IDS) discharged fFOll an outfal1s is limited
to one ton (2.000 poundslper day of lOS.- - - - - _.- - - -- - _. - - -rT tl,IT
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•

4, Any overflOw. 1ncrea~t in volump. of a discharoe or discharge from l
bypass sYstem caused by. precipitation within al'\)' 24...hour period less
than Dr equal to the 10~ye.r. 24-hour precipitation event (or
sMO\Imlelt of equivalent volumeJ,ha" c:.emploY with th~fo'loW'fng .
Hrnitation1nstead of the Tota' Suspended SoHels limitations
cpntained in Pa~t I, B.1.

Effluent Characteristic Da11Y Maximum

P.?

0.5 mL/L. Sett1eable SoHds

Settleable Solids Hhall OIL' monitored week'1 durina ['1M Qds of
precf pitation.

5•. Any overf1ow. increase in Yo1ume of a discharge 'or discharge f~ I
bypass system caused by 'prec:i~itation within anY 24-hcurperiod
greater than the 10-year.• 24-hour precipitati on event (orsnowne1t of
equivalent volume) shan comp1y with the following limitations

'instead of the otherwise appl1cab1e 11mitations:

The pH shall not be less thinS.! standard units nor greater than 9.0
standard unit$.

6. The operator shall have the burden of pl"Ocfthat the discharge or
increase in disc:haJ"ge was caused by the appHcab1e precipitation
event described' in Parts I. 8.4. and B.S. ' The alternate limitations
in Parts I. 8.4. Ind 8.5: sha" net app1y te treatment systems that
treat underground mine water on1y.

DEC 14 '89 15:58 VALCAM
PART I

Page 7 of 24 '
Pennit Ne,: UT-002298S

l.' Specific Limit_tic", and Self-Monitoring Requirements (Active Mining
operat10nSJ (Continued) ,. " .

"

3. Effective July 1. 1991, there shall be no acute toxicity in the
discharge fran outfal1 005, the mine water f'f1ter pond discharge.
(See Acute Toxicity definition PaJ"'t I.A.) .

", ,
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B. APeci fic Limitati on$ and Sf' f-Monitori ns Requirements

7. Who', ~ff'uent Testing

Starting in thp fourth quarter 01 ca1.ndar Yiar' 19S8 l the pe~itt ••
shal1, once each calendar quarter. ccnc:tuct acute static rep1acement
toxicity tests on a grab sample of 'the fina1 eff1uent Of outfal1 005.

The rep1acement static toxicity tests sha" be conducted in general
accordance with the procedures, set out in the latest revision of
"Methods for Measuring the Ac:utl Toxici~ of Eff1ulnts to Frtlthwlte",

, and Marine Organi$msll.~PA-600/4-85~O'3 (Rev', March 1SaS) and the
"Region VIII EPA NPDES ~eOlllnended acute test conditions". The
pennittee sha" conduct an acute 4S-hour static ~oxicity test using
.ceriOda,hnia 'SR. and an acute 9S-hour static replacement toxicity
test us ng fathead minnows five d~s (+ 2 days) of age. After each
24 hours aT the test period. the di1ut;ons shall berep1aeed with
fresh1y prepared dilutions of the original effluent sample., Ifmore
than 10 percent eon'tJf'OI rnortal1ty occurs. 'the test snall I)e repeated
until satisfactory centrol survival is achieved. '

If'·1eute·tox;c1~ occurs 'in a, 'routine tes't, an add1'tiona' test sha11
, be conducted within four' weeks of the date of the initial ,sample.
·.Shouldlcut.·toxicity occur in the ascond teet. taetina .ha" oceur
once a 'month unti1 further.notified by the pemit issuing authority.

Test results shall be reported along with the Discharge Monitoring
ReportCDMR) submitted for the end of the reporting calendar quarter
Ct.g•• biomonitoring results for the calendar quarter endins March 31
sha11 be reported wi ttl the CMR due Apr'! 1 28, with the remai ni"9
biomonitor1ng reports SUbmitted with OMRs due each Ju1y 28, October
2B, and January ZS). The fermat for thlli report shan be consistent
with the February 1987 Region VIII Guidanee for Biomonitorfng
Reporting, or its 1at.st revision, anet shall include all chemical and
phYsical data as specified for the tests. If month1y testing is
implemented. results shan be submitted with each month1y diSCharge
monitoring report (e.g., the DMR and toxicity testing data for eaeh
month would be due by ·the 28th d~ of the following month).

iIf",:theresul tS::for-th."":·i1 F"st:' four eonsecuti VI quarters of testi n9
indicate:no"·acute toxicitY;: the penn1ttee mlU' request,,·:the permit
i slIui ng"authori t;yto ': a11oW.~ ·.-.1"eduction to quartel"ly acute ~ toxicity ,
testing on only one species; The perm;ttee is to specify which
species would De, used in the testing. The pemi,t issuing authol"'ity

,may approve or deny the request basea on the biamon1toringresults
Ind other available infonnation w1thout an,additiona' public notice.
If the, request is approved. the test procedures are to be the same as
specified above for the test species.

-
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B. Specific Limitations and Se1f-Monitoring Regu1rements

8. Toxicity Reduction Eva1uetion (TRE)

If acute toxicf~ is detected prior to July 1J 1991, and ,it is
'detennined by the penn1t issuing authority that a TRE is necessary.
the pennfttee shall be so notified and shall initiate a TRE
immediately thereafter. The purpose of the TRE will be to estab1ish
the eause of the toxici~. locate the source{s) of the toxicity. and

""'" contro' or provide treatment fol" the toxicity ,prior to the deadline
for compliance contatned in PartI .. B.3. ,of this pennit. '. '

,If the TREestabli,shes that :the toxicity cannot be ·e11m1nated by the
deadline contained in this .permit,- the-pennitue 'shall submit a
proposed compliance p1an to the pennit issuing authority. The plan
sha11 inc1ude the proposed approach to contral toxicity and a .
proposed compliance schedu1e for achieving contro'. If the approach

. and schedule are acceptable to the pennit issuing authority, this
pennit may be reopened and modified.

If the 'TRE shews that the to~ieity is caused by a· tox;cant(s) that
m.,y be controlled with specific numerica1 limitations. the permittee
may:

I. SUbmit an a1ternative control program for compliance with the
numerical requirements.

b. If necessary.'·provide' a modified b.ianonitoring protoco1 which
compensates for the pollutant(s) being controlled numerically.

Ifacceptab1e to the perm1t1ssuing authority, this permit m~ be
reopened and modified to incorporate any additional numerical
limitations. a modified canpl1ance schedule if judged necessar,y by
the permit issuing authority. and/or a modified biamonitor1ng
protocol. .

Fai'ure to conduct an adequate.TRE. 01' failure to submit a plan or
program as described above. O~ the submitta1 of a p1an or program
judged inadequate by the permit issuing authority'. sha" in no way
re11eve the pennittee from the deadline. for comp1iance contained in '
Part "I.B.3. of thf s permit.
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B. !p~cific Limitations and Self.Monitoring Re9uirem~nL~

9. Schedule, of Compliance

a. The permittee shell achieve compl ianee with the eff1uent
limitations specified for discharges in accordance with the
fo'1owing schedule:

(1) If there are any changes, corrections. or other
modifications or adjustments of the 'oeation of the point
source discharges, the Permittee shall submit a revised Area
Map(s) as described in Part IV.Q•.Such maps must be
submitted 60 days prior to commencement gf th. di.~harge.

(2) " If the required biomonitoring establ ishes tox'icity, as
,determined by the permit issuing authority, an elimination
01 whole effluent toxicity must be achieved by Ju1y 1, 1991.

DEC 14 '89 16:00 VALCAM r",,, I J.

Page 10 of 24
Permit No.: UT-0022095
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DEC 14 '89 16:00 VALCAM

·PART II

Page '1 of 24
Permit No.: UT-0022985

II. MONITORING, RECORDING AND REPORTING REQUIREMENTS

A. Representative Sampling. Samp'es taken in ccmpH ance with the
mon1toM ng requi rements estabHshed under Pa rt I shall be collected
fr'Om the. eff1ue"t stream prior to dischal'se into the receiving
waters. Samp1es and measurements she" be representative of the'
v01ume and nature of the monitored discharge.

B. Monitoring Procedures. Monitoring must be conducted according to
test procedures approved under 40 CFR Part 136, un1ess other test
procedures have beenspeeif1ed in this permit. .

P,11

United States Envi 1"'Dmenta1 Pl"Otec:tion Agency
Region VIII
Denver P1 ace
999 18th Street, Suite 500
Denver, Colorado 80202-2405

Attention: Water Management Division
CanpHance Branch (SWM-C)

Utah Department of Hea'th
Bureau of Water Po"ut1on Contro'
P.O. Box 16690
Salt Lake City. Utah 84116-0690

cop.>' ~o:

original to:

, . .
t. Penal ti IS' for Tamperf n9.... The Act provides that any peP"$on who

'a1 siffes, tampers witn, or knowing1y renders· inaccurate, any
.moni tori ngdevi ce or method requi red to be mai ntai ned underthi s
permit shall.' upon conviction. be punished by a fine of not more than
$10,000 per Violation, or by imprisonment for not more than two y.ears
per vio1ation, or by both.

D. RepoT'ti ns of Monitorf n9 Resu1ts.. Eff1 uent mDnitori ng resu1ts
obtained during the previous month shl'1 be summarized and reported
on 4 DiSCharge Moniter'Sn; Report Form (EPA' No. 3320-1), postmarked no
later than the 28th d~ of the monthfo'1owing the ccmp1eted
n:portin~ period. If no discharge occurs during the reporting .
peri od, 'no d1 schargel' shan be reported. Legi b1e copies of these,
QIlJ all ",Ll..,r- r-=",urL~ n::quh:c:~ JatH"t:'f rI. 2ihd" ~ a Isnt:L1 dULl l.ot=r-L'Ir I.I.!
in accordance with the requ1rements of SianatC:ci Reguirements (see
Part IV). and submitted to the Director.aterlManagement ~v1s10n
and the State agency ·at the following addresses:

I
I
I
I
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Page 12 of 24
Pe nn1t No.: UT-0022985

E. Compliance Schedules. Reports of compliance or noncompliance with,
or any progress reports on interim and final requirements contained
'I n af\Y Compliance Schedu1e of thi s pennit shan be ;'£tm1tted no
later than 14 days fol lowi ng each schedule date.

1='. Additiona' Moniter;"; by tM! POPmittce. If the pennittee monitor~
any pollutant more frequently than required by this permit, using
test proceclu res approved under 40 CFR. 136 or as spec; fi ed 'I n th1 s
pennit. the results of this monitoring shall be included in the
calculation and reporting of the data submitted 1n the DMR~ Such'

'increased frequency shall al so be indicated.

G. Records COntents. Records of monitoring infonmation shall ~nc'ude:

DEC 14 '89 16:01 VALCAM

.
Twenty-four Hour Notice of Noncompliance Reporting.

Retention of Records. The permittee shall retain records of I"
monftoring information, including all calibration and maintenance
records and al' original str1 p chart recordings for continuous
monitorin; instrumentation. copies of 11' reports required by this
pennit. and re~ords of a'1 data used to complete the application
for thi s pennit, for a peri od of at least three years from the date
of the sample. measu.rement. report or app1'fcation. Thi s peri ad may
be extended by request of the Director at anY time. Data collected
on site. copies of Discharge Monitoring Reports, and a copy of this
NPDES permit must be maintained on site during the duration of
activity at the permitted location. '
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The date, exact place, and time of sampHng or measurements;'
The individual(s) who perfonned the sampling or measurements;
ihe' date(s) ani'~Se$ were performed ~ .
The i"rl~v;dua1{l:.) who performed the ana1y,esi "
The ana1ytica' techn; ques or methods used i and,
The resu1ts of such ana1yses. .

a. Any unanticipated bypass Wh1cn exceeas any .,.,., uent
1imitation in the permit (S~, tart III.G. p ~YROSi 2!
Treatment Fac'f1ities.); ,

b. AnY upset which exceeds anY effluent limitation in the
permit (See Part III.H., Upset Conditions.); or.

The pennitt.ee stia" report anY noncomp1i ance which may
seriously enclanger healtn or the environnent as :iuur~ 65.
poss1b1e. but no 'ater than twenty~four (24) hours from the
time the pennittee, first became aware of the circumstances.
The report sha" be made to the EPA. Region VIII. Emergency
Response Branch at (303) 293-'788.

The fo11ow'fng occurrences of .noncompHance shall be reported
bY telephone to the EPA, Region VIII, Compliance Branch at
(303) 293·1589 by the first workday (8:00 a.m. - 4:30 p.m.
Mountain Time) fa"owing the d~ the pe~1ttee became aware of
the circumstances:

2.

1.

,.
2.
3.
4.
5.
6.

H.

1.

,"

" .'.

• I" ~
, .
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c. Violation of a,rna,dmdmda11Y discharge l1m1tat1on tor any
of the pollutants listed in the permit to be reported
wi thi n 24 hou rs.

'3. Awritten submission shal1 also be provided within five days
of the time that the permittee becomes aware of the.
circumstances. The written submission shan contain:

a. Ade$c~iption of the noncompliance and its cause;

b. Thl!' period of nontmp1ianc:£I. inclutfi'ng exact dates and
timesj

c. The estimated time noncompli ance of s expected to continue
if it has not been cor",cted; and~ .'

d~ Steps ,taken or planned to reduce. eliminate, and prevent
reoccurrence OT 'tne noncompJ,anc:e.

4. The Director ml"Y waive the m·tten report' on • r;AJie-b.Y"'~.'':
basis if the ora' report has· been received,within 24 hours by
the Compliance Branch, Water Management Division. Denver, ,
Col or.ado , by. phone. (303) 293..'589.

5. Reports sha" be submitted to the addresses in Part II.D••
Reporti ns of Mon1torf"9 Resu1ts.

Other Noncompliance ReS0rt1ni.Instanees of noncanpH ance not
required to De reporte with1n 24 hours sha" be reported at the
time that monitori"9 reports for Part II .0. are submitted. The
reports sha" contain the infonnation listed in Part 11.1.2•

Ins ec'tion and En't • T~e perm1tteesh~11 a"ow th. Oin!(;'Lur, 'ur
an aut Or1ze representative. upon the presentation of credentials
and other documents as ma,y be requi red by law, to:

1. Enter upon the pennittee's premises where I regu1ated fac111ty
or Ictivi'ty is 10cated or condul;ted, ur .httni ,..'ONi must ~
kept under the conditions of this pennit;

2. ',Have access to andcopy~ at reasonable times, Iny records that
. must be kept under the conditions of this penni;;

3. Inspect at reasonab1e times II&' facilities, equipment .
(including monitoring and contro' equipment), practices, o,r
operations regulated or required under this permit; and, ,
", ,

4. Samp1e or monitor at reasonab1e times. for the purpose of
assuring permit canpliance or as otherwise authorized by the
Act, any substances or parameters at any location.
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o~ to Mitisate. The permittee shall take all reasonab1e steps to
m1n1mize or prevent any discharge in vio1ation of this pennit which
has a reasonable likelihood of adversely affecting human health, or ,
the env1 ronment.

Proper Operation and Maintenance. The penn1ttee shall at al1 times
property operate and maintain .11 facilities and systems of
treatment and control (and related appurtenances) which are
instal'ed or used Qy the pennittee to achieve compliance with the
conditions of this pe~it. Proper operation and maintenance a1so
inc1udes adequate laborator,y controls and appropriate qua1ity
assurance procedures•. This provision requires the operation of
back-up or auxi1iar,y faci1ities or simi1ar systems which are
insta"ed by a pennfttee only when the oJ:leration is necessary to
achieve comp1iance with the conditions of the pe~it. However, the
pRrmittRA 5ha1' operate. as a minimum, one complete set of elch
main line unit treatment process whether or not this process is
needed to achieve permit effluent comp1iance.

Removed SUbstances. Collected screenings, grit. solids, s1udges,
or 6ther po i iUtms removed 1n ~he course c:. .oi.reCLtment. $hdl' be
buri ",d ar di sposed of in such a manner so as to crevent anY
po11utant from entering any waters of the·state or creating a
health hazard. S1udge/d1gestor supernatant and fi1ter backwash
shall not direct1y enter either the fina1 eff1uent or waters of the
United States by any other di rect route•..

B. . Penalties for Vio1ations of Pennit Conditions. The Act provides
that any person who violalres a pennit condition implementing
Sections 3Ot, 302. ,306', 307, 308, 318, or 405 of the Act 15 subject'
to a c;vil penalty not ~o exceed $25.000 per daY of such
violation. Any person who wil1fu'1y Or negligently vio1ates ~enn1t
conditions 1mp1ement1ng Sections 301, 302. 306. 307, or 308 of the
Act is SUbject to a fine of not 1ess than $5,000, ncr more ~han
$50,000 per d~ of v;o1ation. or bY imprisonment for not more than
3 years, or both. Except as provided in penmit conditions on
Part III.G., 8thass of Treatment~Faci'ities and Part III.H' i Upset
~itions, not ing in tn~s perm1t sna" se construed to re ieve
the penniftee of the civil or crimina' penalties for non~omp111",1.

Need· to Halt or Reduce Activity not a Defense. It sha" not be .•
aefense for a permittee in an enforcement action that it wo~ld have
been neeessar,y to halt or reduce the permitted activity in order to
maintain compliance with the conditions cf this permit.

E.

D.

F.

'c.
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III. COMPLIANCE RESPONSIBILITIES

A. Duty to Comply. "The penm1ttee must compl1 with all conditions of
this pennit. Any pennit noncompliance constitutes a violation of
the Aet and is grounds Tor enforcement action; for pennit
tennination. revocation and reissuanee. or modification: or for
denial of a pennit renewa1 application. The pe~ittee shall give
advance notice to the Director of any planned changes in the
pennitted facility or activity which may result in noncomp1iance
with pe mit requi rements•
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(1) The bypass was unavoidab1e to prevent 10ss of life.
persona' i njUlj', OT' severe propert.Y damage; .

(2) There were no feasib'e a1ternatives to the bYpass,
such as the use of aux111ar,y treatment fac111ties,
retention of untreated wastes. or ma1 ntenanee .'
du 1'1"9 "0 rma1 peri ods of equi PIlent downtime. This
condition is not satisfied if adequate back-up
equipment ,hou1d have been insta1'ed in the .
exercise of reasonab1e engineering judgement to
prevent a bypass which occurred during norma'
peri ods of equi pmentdowntime or preventive
maintenance: and. '

(3) The pemittee subm1ttec1 notices as required under
~Iragraph z. uf this section.

b. The 01 rector may ,approve an anticipatecl bypass; after
c:onsideri ng its adverse effects, if the 01 rector
detennines that it wi" meet the three conditions 1isted
above in paragraph 3.8. of this section.

P.1S



. 2. Conditiulllit fllilCtUlt"Y for a damoft,tpation of UPlit. A
p~~ittee who wishes to establish the aff1nnative defense of

,," . upset:shall d8'l1onstrate, through proper1y signed, .
contemporaneous operating logs. or other relevant evidence.
that:

H. Upset Conditions.

1. Effect of an upset. An upset constitutes an affinnative
defense to an action brought for noncompliance with
technology based pe~it eff1uent ,imitations if the
requirements of paragraph 2. of this section are met. No
det.~1nation maQ~ during administrative ~vip.w of c1a1ms that
noncompliance was caused bY upset, and before an action for
noncomp1iance, is final administrative action subject to
judicia' review.

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

b. The pennitted faci1i ty was at the time be; n9 properly
operated. ; ,

c. The pe~ittee submitted notice of the upset as' requi~red
under Part II. I. t Twen:Q'-four Hour Notice
of Noncompliance Report,ng; and.

d•. The pennittee comp1ied with inY·remedia' measures
requi red under Part IILO•• Duty to Mitigate.

3. Burden of proof. In any enforcl!J\ent proceed1 ng, the perm,ttee
seeking to establish the occurrence of an upset has the burden
of proof.

I. Toxic Pollutants. The permittee sha" comp1y with eff'uent
standards or prohibitions established under Section 307(a) of the
Act for toxic po"utants within the time provided in the
regu1ations that establish those standards or prohibitions. even if
the permit has not yet been modified to incorporate the requirement.

..

• " It'

.'
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a. One 'hundred micrograms per liter (100 ug/I.);

b.', 'Two hunored micrograms per liter (200 ug/L) for acrolein
.and ac~1on;trile; five hundred m'icrograms per 11ter
(500 ue/l) fo~ 2,4-dinitropheno1 and for 2-met~'-4.
6-dinitropheno1; and onem1"igrlm per liter (1 mg/Ll for
antimony ;

c. Five (5) times the maximum concentration va1ue reported
for. that pollutant in the pennit app1ication in
6C,G(,r'dllrtCt with 40 erR' 22. 21(g)( 7}; oP.

d. The leve' established by the Director in acc:ordance with
40 CFR l22.44(f}.

2. That a~ aetiv1ty has occu~rcd or wi11 o~eur which would '
result f.n any discharge, on a non-routine or infrequ.ent. b.as11~ _
of a toxic. po"utant which is not limited in the permit, if
that discharge wi" exceed the highest of the following
lInotification 'eve' Sll: '

DEC 14 '89 16:04 VALCAM
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Chan~eSin Oischa,~e of Toxfc Substances. Notification shan be
prev a~a to the D rector IS soon as the penmittee knows of, or has
reason to believe:

1. That anY activity has occurred or wi" occur which wou1d
result in the d1stharoe J on a routine Qr frequent bls1s. of
anY toxic po11utant which is net limited in the pennit, if
that discharge wi" exceed the highest of the fel10wing
I'notification 'evels ll

:

I
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a.

, b.

c.

.. d.

..

Five hundred l1},icl"Ograms per liter (500 ug/L);

One milligram per 1iter (1 mg/L) fer ant1mony:

Ten (10) times 'the max1mlJlt concentration value reported
for that pollutant in'the permit appl1 c:ati on in
accordance with 40 CJI'R 12%.21CS)(7h or•..

The leve,·establ1shed b,y the Director in accordance with
40 CFR 122. 44(fl. '
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Permit Actions. This penmit may"be modified, revoked and reissued,
or tenninatecfor cause. The fi1ing of a request by the pennittee
for a pennit modification. revocation and reissuance, or
tennination, or a notification of ~'anned changes or ant1c:ipated
noncomp1ianc:e. does not stay any pennit condition••

. .
Du~ to Reijy£1 l ' If the pennittee wishes to continue an activity
regu1ated tnis permit after the expiration date of' this permit,
the permittee must app1y for and obtain a new permit. The
app1ieation shou'd be submitted at 'east leO days before the
expirati~n date of this permit.

Duty to Provide Infonnetion. The permittee sha1' furnish to the
.mrector. within a l"SlsonaS1e time. anY i,nformation which the

Director m~ request to deteMmine whether cause exists for
modifying. revoking and reissu1ng. or tenninating this pennit. or
t.o detennine canpHa~t: w~th this.perrn1t. The penn1tt•• sha" !1so
furnish to the Director. upon request. copies of records required
to be kept by th1 s permit.

Other Information. When the pennittee becomes aware that it failed
to subiriit any re Tevant facts 1n a pennit app1 1cati on. or submitted
incorrect information in a permit app1ication or any report to the
Dfree~or. it,shal' promptly $ubmit such facts or 1nfo~ation.

A. P1anned Changes. The pennittee sha'l give notice to the Director
as soon as possible of aMY planned phYsical alterations or
addit10ns to the pemitted fac1 l1ty. Notice; s requi red only when:

1. The alteration or addition to a permitted faci1it¥ may meet
one of the criteria for determining whether a faciHt.y is a
new souree as determined in 40 CFR 122.29(b); or.

2. The alteration or addition cou1d significantly change the
nature or ; ncrease the quant1ty of po" utants di scharged.
This notification applies to pol1utants which are subject
nlith.r to.'ff1u.ntl1m1t~tionsin the penn1t. nor to
notification requirements under Part IV.A.l.

Anticipated Noncomp1iance. The permittee sha" give advance notice
of anyp'annea changes in the pennitted faci11ty or activity which
IUd,)! r'i:5u1t in noneom~1iartcc with pennit "qui rllnent~.

GENERAL REQUIREMENTS

B.

E.

c.

o.

F.

DEC 14 '89 16:04 VALCRM

IV.

." ..
.': 1



Sisnatca Reguirements. All' applications, reports or infonnation
sUbmftte to t'he iJirector shall be signed and certified.

1. A" pennit applicat1ons.sha" be signed as fo'lows:

a. For a corporation: by a responsible corporat. officer.

b. For a partnership or s01e proprietorship: by a genera'
partner or the propri etor, respective1y;

c. For a municipa'i~. State, Federa', or other public
4S:!=rl'-.r; u,y .~t1J=r· .. j:lr11'1c.1j:1i:' 6XtCut'fve off1clr or
ranking elected official.

2. Al1 reports requi red by the pennitand' other i nfonnati on
, requested by the Oi rector sha" be signed by a person
described above or by a duly authorized representative of that
person. A person is a duly authOMzed roel'reseniatfve oftl,y ,if.

a. The authorization is made in,writ1ng by a person
described above and submitted·to the Director. and,

b. The authori lation specified either an indiviclua' 'or a
position having responsibi1ity for the overa·" 'operation
Of the regulated faC111ty or act1V1tY, sucnas,the
position of p'ant manager, operator of a we" or a we"
field,' supen ntendent, position of equi va1ent
responsibi1ity ~ or an indi vidua' or position havi ng
avera" "responsibiHty for env1rormenta1 matters for':,the
company.' (A du1y authorized representative may thus :be
either a named ind1 vi dua' or an,y indiv1dua1 occupying a
named position.)

DEC 14 '89 16:05 VALCAM
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.
Changes to authorization. If an authorization under paragraph
IV.G.2. is no longer accurate because a different individua'
or pesition has respons1bi'1~ for the overa" operation of
the faci1ity, a new authorization satisfying the requirements
of paragraph IV. G. 2. must be submitted to the Di rector pM or
to or together with anY reports. infonnation, or applications
to· be signed by an aU~horf zed representative.
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4. Certification. Any person signing a document under this
section sha" make thefo"owing certification:

"I certify under penaHy of 1aw that thi s doc:unent and
a" attachments were prepared under mY direction Or
supervision in accordance with a system designed to
assure t.na~ qUlll'heg p.r~urUlw' IJn"'P'l;"J ~6.th"l· Al'\O
.lIJ&lUltl. ,,,,e 4"fe ........hn J:ubnHt.d. R'lln nn lit{ 1"""ir-J
of the person or persons who manage the system, or those
IJCn'\,II1l> 11~ ,'-6ct':t \'e,pO"I~b'C TO" glth.rinQ the
'1 nfonnat1 on, 'the i nfonnati on submitted 1S, to the best of
JItf, .know1edge and bel1ef, true, accurate, and comp1ete. I
am aware that there are significant penalties for
submitting false infonnat1on. 1hc1uding the possibi'i~

•of fine and imprisorrnent for knowing violations. 1I
'

Penalties for Fa'sific~t1on of ReBQ.!1!. Th,.. Act provides that any
person who knowing1y makes any fa T"ii""Statement, representation. Or
certi fication in any reeo rei or other doctJnent submitted or requi red
toe be ma1ftta4"ed ulIdol" thi.c pennit. 'inr.-1nr11n; mnnitgrin; report. or
reports of compliance or nonc:omp1iance sha". upon conviction ::be
punished by a fine of not more than $10,000 per violation, or"'oy
imprisonment for not more than ,two'years" per vio1at1on• .or by' both.

AVli'lb1'i~, of ~tport~, F~r.~pt for data detenn1n,d to be
confifdentia' under 4O"CFR. Part 2, a1' reports prepared in '
accordance with the terms of "th1's permit she" be avanab1e for
pub1ic inspection at the off1ees of the State water pollution
control 4seney and the Di rector.' As requ1 red by the Act, pem1t
app1ications, pennits and effluent data shall not be considered
confi denti a1.

011 and Hazardous Substance Liab11if*' Nothing in this pennit
shall be construed to preclude thi'irist1tution of any 1ega1 action
or relieve the permittee from a~ responsibilities. 11abi1it1es, or
penalties to which the permittee is or m~ be subject under ,
Sec:ti on 3'1 of the Act.
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O. Water Oua11tl Standard ReQuirement - Reopener Provision
1hi $ pe nnit may be reopened a.nd modifi ed "01'owi ng prope r
administrative })l"Oced.ures) to 'ine1ude the appropriate eff"uent
limitations and compliance schedule, if necessar,y, if one or more
of the fo11owing events occurs:

,. Water QUality Standards for the receiving water(s) to which
the peymittee discharges are modi f1 ed ; n such a manner as to '
produce.different eff1uent limits' than contained in this
pennit•

2. A fina1 wast.load a1'ocat1on is deve10ped and approved ~ the
.state .:and/or EPA for incorporation in thi $ permit~

3. .A Tev1s1on to the current 208 p1an is approved and adopted
which ca11s for different effluent 1imitations than contained
in thi s pennit.

iOXiCi~ Limitat1on-Reo~nerProvision. This permit m~ be
reop.ne: and mocif1ea (i5"ow1ng proper administrative procedures)
·to '1 nclue., I new ccmp11 ance date. additional or· modifi eel numerica'

. 1imitations, a new or different c:ompHance schedu1e. a change in
the b1 anonitorl ng promol. Or- aflY other conditions re1ated to the
control of·toxicants if one or more of the following events occur:

a. Toxici~ was detected la-te in the 11'1. of the pennit near or
past the dead1ine for c~'iance.

"

b. The TRE results indicate that c:omp1ianee with the toxic limits
wi" require an implementation schedule past the date for ,
canp1iaocl and the ~rmit issuing authorit.y ~Rrees with the
conc1usion.

e. The TRE results indicate that the toxicant(s) represent
po11utant(s} that may be contro11ed with specific nunerica'
Hl't\ft!. 4nd the ~!",1t tssuh,g nuthorrit,)I agr88s that nllmPMca'
contro's are the most appropri ate course of aeti on.

d.' Fol'owing the implementation of numerical controls on
tox1~nt$t the penlit issuing authori~ agrees that a modified

.', bianonitoring protocol is necessary to compensate for those
toxicants that are eontro'1ed numerica1'y•

e. The TRE reveals other uni que conditions or .characteri sties
Which, in the opinion of the pennit issuing authori~, justify
the incorporation of unarrtic1pateci speda' conditions in the
pennits.

P.23
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(5) The mon1toring reports must indicate the active-inactive
status of a11 ci1scharge points which are 11sted on the
current area maps. These dischargt paints sha" be assigned
numb'~$ 001 It 002. 003,. etc.

Q. OTHER REQUIREMENTS

1. Area Maps (Active Mining Operations)

~. ~aci'ities whi~h havu ~lr~tJy id6ntifi,d the 1oeat1on o1oaoh
discharge need not submit an area map.

b. The permittee sha" submit rev~$ed Area Map(s} to show any
changes, corrections. or other modifications or adjustments of
the location of the point source discharges. The purpose of this
requirament ;s t, assu~c that the Regioni' Administrator ~nrl th~

State of Utah are kept ful'y advised as to the current location
or such discharges.

c. The revised Area Map(s) sha'" bl!! submitted in the form specified
below and sha1' be made from USGS topographica' maps (7.5 or
15~m1nute series) or other apPropriate sourees as approved by the
Regional Administrator or his designee. Each revised Area Map
shall be B 1/2 inches by " inches and shall be in biack and
white su1table to produce readable copies by rapid printing
methods (Xerox, Dennison, Offset printing, etc.) or as approved
by the Regicna1 Administrater or his designee. Whlre additional
a '/2 inch by" inch maps are required to show the are~cf
operation. the~ sha" be numbered and a key shall be shown on the·
flrl5L IIIAIo" Till: fir·it m6.p s6ction Iha" hAve the companynaml"
mine/job name, address, and NPOES number c'early printed
thereon. Also, ane 11ne' of latitude Ind (11'1111 line of longitude
sha" ~e marked on each map section. The Area Map(s) sha"
de'1neate ,the fo11owing, using the graphics as indicated:

(Opened Tri ang' e')

P.24
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A

..

Existing Area of Operat1on............_(So'id Outline)

Existing point SOurce ~ (So'1d Triangle)

The projected area of operltion far
, the next five years ... ....""'--_..(Dashed Out'ine)

(' )

(2)

(3)

(4) Project point source for
the next five years
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Monitoring of a discharge m~ be te~inated if either:

'(a) Sufficient data has been accumulated to show to the satisfaction
of the Regional Administrator or his designee that the untreated,
discharge from an area where active mining has ceased wi" meet
the limitations herein; or,

(b) The discharge emanates from an area on which the State of Utah
has re1eased the grading bond or has taken other simi1ar action.
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