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CORNER CANYON MINE FAN
UC-478-102
Getty 0il Company

Hydrology, Basis for Design

II

II.

I1I.

RUNOFF

A. Method - USDA Soil Conservation Service methods found in
Technical Publication TP-149 were used to calculatg .
runoff for the fan site. This method is applicable .lor
areas less than 2000 acres. A Type II storm distribu- .
tion was used. i~

B. Data - Runoff Curve Number, RCN, of 65.5 was used. This
is based on woods in good condition with 70% of the
drainage area in hydrologic group C and 30% in hydrologic
group B, with an average anticedent moisture condition
(AMC II).

Rainfall Fregquency, 2.3 inches for a 10 year 24 hour storm
from the NOAA ATLAS VOLUME VI - UTAH was used.

SEDIMENT VOLUME

The sediment trap was sized for 1k years sediment storage
based on 0.1 acre/foot of storage per acre - foot of disturbed
area for three years of storage. This method is considered
more conservative than the three-year sediment yield derived
from the Universal Soils Loss Equation. Due to the small
site area, no sediment is considered as being deposited

prior to reaching the sediment trap. The sediment trap is
not intended to store water above the sediment level. Runoff
from storms exceeding 10 year, 24 hour events is expected to
pass directly through the trap. The outlet will be a rock
wier.

DITCHES

Ditches were sized using the manning equation. Ditches will
be V-ditches with a minimum depth of one foot. This size
ditch will safely pass the peak flow from a 10 year - 24 hour
rainfall event in the largest drainage basin. Mannings
numbers of 0.03 for soil and grass lined ditches and 0.04

for riprap lined ditches were used. All ditches where the
velocity is expected to exceed that permissible of earth
ditches will be lined with riprap.

CULVERTS

Culverts were sized assuming inlet control with & headwater
depth ratio of 1.0 or as indicated. Figure 4-18 from the
American Iron and Steel Institute (AISI) Handbook of Highway
Drainage Products was used.
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ENGINEERS-CONSTRUCTORS SITE PREPARATION & DRAINAGE REV. 1
SALT LAKE CITY, UTAN STANDARD FORM
' o RUNOFF & SEDIMENT CALCULATIONS 9/80
SHT. 10F 12

DETERMINATION OF SEDIMENT VOLUME, SETTLING VOLUME
AND TOTAL STORAGE VOLUME OF SEDIMENTATION PONDS

PROJECT _GETTYY G Lowarany JOBNO. WC 412
toRWER cANYod FAN POND NO. = .

BY Qlimm.  DATE _Maecw H3  CHECKED svipd) _ DATE 325483

levee G- --8% :
1. SEDIMENT VOLUME - AN

- ~

CONTRIBUTING DRAINAGE AREA, ACRES

DISTURBED AREA IN CONTRIBUTING AREA, ACRES 0,20 (INCLUDES Bu/LDinGS

Waitcr MHAVE NO
SEDIMENT YIELD)

A. Sediment Volume = .1 acre ft. of sediment per acre of disturbed area.
.1 acre-ft./acre X .20 acre
0.2 acreft. = 300 ecF %

B. Sediment Volume = 3 years sediment from entire watershed as determined by the Universal
Soil Loss Equation (USLE) USLE : A=RKLSCP

Where,___ A = Average annual soil loss in tons/acre.
R = Rainfall factor
K = Soil erodibility factor

LS = Siope length and slope gradient factor
C = Cover factor
P = Erosion control practice factor

Watershed must be divided into sub areas if different factors oceur for different areas within the watershed.

SUB-AREA AREA TONS
ID. NO. SUB AREA DISCRIPTION Ar R K| | ¢ P Al AX Ar

./0 hN
e | )

= n“’(’ P 1 9 A

oy AT
- { o jﬁ'f* ,ﬁn\s

AL L

© P % L en |
i
i

L ° l

TOTAL AREA TOTAL TONS PER YEAR

SEDIMENT VOLUME (ACRE FEET) =
{Settied Density = _lb/n3)

( TONS/YEAR x 2000 Ib/TON x 3 YEARS )

tbs/#1.2 x 43560 12/ ACRE




Ford, Racon £ Vavis Wtah Inc.
ENGINEEAS -CONSTAUCTORS SITE PREPARATION & DRAINAGE REV. 1
‘ SALY LAKE CITY, UTAN STANDARD FORM
L S RUNOFF & SEDIMENT CALCULATIONS 9/80
SHT. 20F 12

2.

DETERMINATION OF SEDIMENT VOLUME, SETTLING VOLUME
AND TOTAL STORAGE VOLUME OF SEDIMENTATION PONDS

5

PROJECT Leity JOBNO. C 418
CORMER  CaNYon POND NO. S
BY Qlem~  DATE CHECKED BY . DATE ™™
[ . !
eise o G-l -8% c
SETTLING VOLUME (For 24-hour detention time) /‘\

,

Al

" Settling volume = volume of runoff from 10-year, 24-hour rainfall

10 year, 24-hour rainfall, inches 2 ' ‘b

DETERMINATION OF WEIGHTED RUNOFF CURVE NUMBER FOR CONTRIBUTING WATERSHED

S3a

HYDROLOGIC RCN
SOIL TYPE (AEBUME DY) ACRES | RCN X ACRES
GROUP {AMC 1))
-o% O

UMD ISTURRE D % B 5.5 |0 .55
Dus-rucal;;o PAD 40 85.5 L5 | 2Ll
RBULDIN&S A 98 . e25| 3,43

TOTALS , 40 27, o

WEIGHTED RCN, AMC il = (TOTAL RCN X ACRES)/TOTAL ACRES 6( , 6

"
RUNOFF, INCHES Q.15 ( SCS-TP-149 p.5 |

RUNOFF, ACRE~FEET __O- % 25 Ac F7‘ { Contributing drainage area, acres X runotf, inches/12 )

ADDITIONAL RUNOFF VOLUME CALCULATIONS orR 090 cF £

FREQ RAINFALL RUNOFF RUNOFF
24HR 5TM INCHES INCHES AC. FT,
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enasNEENS.CONSTALCTORS SITE PREPARATION & DRAINAGE  [oey 4
SALT LAKE CITY, UTAR STANDARD FORM
- ~ | RUNOFF & SEDIMENT CALCULATIONS 980

SHT. 30F12

DETERMINATION OF SEDIMENT VOLUME, SETTLING VOLUME
AND TOTAL STORAGE VOLUME OF SEDIMENTATION PONDS

PROJECT __ (ETTY Ow Comean JOBNO. LIC-47%
Coenpn  CANYosd POND NO. .

8Y Olumw.  DATE MARCH 1A CHECKED BY DATE

I PedsED &6 B 1y,
3. TOTAL REQUIRED STORAGE VOLUME ueg 12 Yeh?s pmpert

. YD .
Total required storage volume = Sedim;p(oiurne + Se,ttwume = Lo acex o F
4. POND DESIGN VOLUME

| STATE Wik AKEPT WMIN. STPRAGE
) N O=UME OF S0 &=

NOTE votumeE EeERp 1+ : ‘

IRREGULAR SHAPE  pepuer BLoas = B18  +iocot 1510 21530 Aovdeld

ELEV. AREA AREA AVG. AREA INTERVAL STORAGE | ACC. STORAGE
FT. | ™sQ.FT. AC. AC. FT. AC. FT. AC.FT.

\\ /

~— T

/'M \

o

b

PRISM SHAPE - H - V=-13-D(AT+AB+'V—A?;:A_B)
‘ WHE:E:TOP AREA 3 POGI
o\ L o e e
@/\/ (Uo-rg;'n'ﬁ'rsepm_tugﬁgesow BN b AR
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ENGMIEERS.CONSTAUCTONS SITE PREPARATION & DRAINAGE REV. 1
SALT LAKS CITY, UTANM STANDARD FORM
RUNOFF & SEDIMENT CALCULATIONS 9/80
SHT. 40F 12

DETERMINATION OF SEDIMENT VOLUME, SETTLING VOLUME
R AND TOTAL STORAGE VOLUME OF SEDIMENTATION PONDS

A

PROJECT GeTTY O JOBNO, U¢c-47% \
_ Coen e camyor! __ PONDNOSER.TeA®
BY (Glewn DPATE _ (-L-3D CHECKED BY DATE M

T
N
A

N

5. POND STAGE - VOLUME CURVE

—
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SITE PREPARATION & DRAINAGE

EMOINEERS-CONSTRUCTORS REV. 1
SALT LAKE CITY, UTAN STANDARD FORM .
RUNOFF & SEDIMENT CALCULATIONS 9/80
e A e e e . B F . . P . SHT. SOF 12

DETERMINATION OF SEDIMENT VOLUME, SETTLING VOLUME
AND TOTAL STORAGE VOLUME OF SEDIMENTATION PONDS

N

PROJECT éETT}/ Ow Lo JOBNO. L@ 478 |
Zoe v Ee canyorl POND NO. \
BY _QLer_w_ DATE _MAR(H &% CHECKED BY __DATE S

MAIN  INTERCEPTOR DITCH ,
6. Peak Rate of Discharge - Used to Design Emergency Spillway, Road Culverts and interceptor Ditches '}/ .

Drainage Area ™ _.LE_'_L_-:?_.. Acres * ) Ton
Hydraulic Length = _‘_M_ Feet
Equivalent Drainage Area = _iq_ Acres { Fig. 7 ; TP-149)

Average Watershed Slope = ...E..f..‘..f.’._. %

(5.5 ASSUME Woeps 1y beeo
- e DITION )'70"/5 wYD. GRouP C

20% WD &rovP £,

Weighted Watershed Runoff Curve Number =

A. Peak Rate of Discharge From Charts ES-1026, ES-1027, TP-149

Rainfall Frequency = 1O vYears Rainfall Depth = Z.%  inches
01(For._(0._‘£. RCN1) = QES 102_for 2TEE P slopes) x Slope Correction Factor (Ex. 2-0)
= .Z \ 1 X \ ' 'U‘k - = 3 ' % 6 cfs )

QgiFor 1O ReNgl= 82  x_1L2H e 10T ehs

Equivalent Discharge = ,A__LQ??__ cfs (Interpolate Between Q4 and Q5!
Actual Drainage Area

Actual Peak Discharge = Equivalent Discharge x : -
Equivaient Drainage Area

Actual Peak Discharge 4.02 x ( 5.5 )= _@.Qg..__ cfs
20

Note: Q. and Q., above refer to runoff resulting from RCN's to nearest 5 (60, 65, 70, etc.)
tf computed RCN ends in 0 or 5 (60, 65, 70, ete.}, Qz and the next line will not
be needed. In this case, Q. runoff will be the equivalent Discharge, Refer to
SCS-TP-149 and Engineering Field Manual, Chapter 2.

Type | Storm distribution ES-1026: Hawaii, Alaska coastal side of Sierra Nevada
and Cascade Mountains in California, Oregon and Washington,

- Type | Storm distribution ES-1027: rest of United States, Puerto Rico, snd
the Virgin Islands,

¥ AcsuMmiEs Tortar Ages DRaINS NTo Owe Ditew.

THIS 19 COMSERVATIVE <SINCE <SOME OF THE DR AINAGE
€ RIVERTED T OTHER DITcHES.
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o INEERS.CONSTAUCTORS SITE PREPARATION & DRAINAGE REV. 3
SALY LAKE CITY, UTAM STANDARD FORM
RUNOFF & SEDIMENT CALCULATIONS 9/80

SHT. 60F 12

DETERMINATION OF SEDIMENT VOLUME, SETTLING VOLUME
AND TOTAL STORAGE VOLUME OF SEDIMENTATION PONDS

PROJECT Ge1iy ow (e JoB NO. WE-41% .
(BPNER " CANYON POND NO. ‘- -
gy Alewn  pate _MhoCH 23 CHECKED BY . DATE s
I\
B. Table for Additional Peak Rate of Discharge Calculations I
FREQ. |DEPTH DRAIN| HYDR |[EQUIV.| AVE. |SLOPE 9 a2 o | e
vrs | s | PC™ |area] L | AREa|sLOPE|CORR. RON4 | enrs.] @1 | BON2| curs, %2 lequiv AT 4
/ *IO 2% 80.6 .4’3 2\ [,34 IO.’Z’ a4 | 8O 1.7 b . he) 2\5 735 .llm‘OI%-, ﬁg
/Mote [ podm decuRes |2 Yol 24 [HR FT0CM AGL min EvEnT)
y

MAIN SITE DI17CH —me——y




$Ord, Bacon & Vavis Yiah Inc.

ENGINEERS .CONSTRUCTORS
BALT LAKE CITY, UTAN

SITE PREPARATION & DRAINAGE
STANDARD FORM
s T RUNOFF & SEDIMENT CALCULATIONS

9/80

SHT. 70F 12

PROJECT

7.

DETERMINATION OF SEDIMENT VOLUME, SETTLING VOLUME
AND TOTAL STORAGE VOLUME OF SEDIMENTATION PONDS

é\ETTY O Clomeany

cloener  Canvyon

JOB NO. LIC-47%"
POND NO ™=

BY 4 lbww  paTe_MARCH €3 CHECKED BY DATE o
. . . . /"\.._
Ditch Velocity/Design (MAIN Dive E.S\oyl ]
A. Ditch Location { See Sht.___ and Dwg.
B. Ditch Characteristics :
1. ManningsNo.*= _, 2% (%IL— Y 6\95‘*59)
2. Slope= OCZ5
3. Ditch cross-section {sketch + dimensions)
........ AR BEEEEEEE SRR R sl
R D I MMM SIS _,// -
A SR SRR N L
............... / . . /’. PPN
..... . ATHQAU' . A ..
....... TP:&EOWC"W:'.!/S'
A A URERS .
/ |'5 b} . o
- - _
—¥ D 3.
- , Q‘; .
1 1 et

C. Design Discharge: _Z.87_cts (see Section 6)

D. Computed Fiow Velocity:

(based on Q(cfs) =

2/351/2
149 o p2135172)

Depth D__1 __ #.

Area A__ 8o 1.2

Wetted Perimeter W Zﬁiﬂ.
Mydraulic Radius R _13..2.h.

Slope $ tOZ 5 #1. per f1.

Flow3:0% 45 > 2.1 0K
Uniform Flow Velocity = Q/A_3. 2 _fu./sec

(@ %.03‘:“’ ActuAL YV 18 LESS )

\\‘
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EnGINEE RS CONSTRUCTORS SITE PREPARATION & DRAINAGE  [pey 4
SALY LAKE CITY, UTAM STANDARD FORM
RUNOFF & SEDIMENT CALCULATIONS 9/80

SHT. BOF 12

DETERMINATION OF SEDIMENT VOLUME, SETTLING VOLUME
AND TOTAL STORAGE VOLUME OF SEDIMENTATION PONDS

PROJECT —_. (AET1TY. Ot jo8 NO. _LC-d78& __ \
.. EPEMNER_ cAnYON POND NO. '
By AlenNN  pate B -2 CHECKEDBY________ DATE .
E. Table for Additional Ditch Calculations AN
Max. | Q

Description | LiningMat'l. | n Vel. | Req'd D A Wp R s v Q

SINcE 4 DiTer |15 | oK Far MaX| DIsCHARE

uee | TWile IMINIMUM I DITCH THRDUGH CHAT

DPETERMING SLtorE (T Wihicht RIPRIARP |k REQUIPE D

thl  MAIN _ DRIVERSAOA DUTC - e, V= dloeps )

Grass 003 |4FpPs 2.8FT.64 |01217.5% | .28 |3,5244F |2.87 | oic

le e |& gxece&os| Bi8Ye | sk

e | ACare S| RN KR

cHecl  A'-a" |DiTer | S, 036

Rieear | od| 12 12287]1.7 | % 2.%% 3 |.0%313 12713k 797 wea

Riprae | oy .7/ 188 12.871,2) |, 038229 |2 85297

r 2.6 26 el | oK

i)

Fre baﬂ r'a

ucel 4'-o" | Der | TreloucH ou? 1T = alorels
‘ EXCEE DIvG 2.8 9 RE NG | RIPIDAPE

v'Oo-HESNLD-d




ENOMIRERS -CORSTAUCTONS
SALT LAKE CITY, UTAN

SITE PREPARATION & DRAINAGE
STANDARD FORM .
RUNOFF & SEDIMENT CALCULATIONS

4SF06
REV. 1

9/80
SHT. 9OF 12

PROJECT

of b

Bevser - &1-2%

BY.

Diometer of Culvert (D! In Inches

Stondard Corrugoted Steel

DETERMINATION OF SEDIMENT VOLUME, SETTLING VOLUME

[=X1"N fa—

LolMNerR fAkJ\(cMJ

AND TOTAL STORAGE VOLUME OF SEDIMENTATION PONDS
_(mEeT1Y

JOB NO. (1C-47€ -~
g A\

POND NO.

DATE . MARCH €3

Maximum Allowable Vejocity
Ditch Lining _Seo1e 2 LensseS
Max. Aliowable Velocity 4 FP®

Max. Velocity: 22 _ft./sec. (From pages 7 & 8)

Is Ditch Design 0.K.?

CHECKED BY __

Rt

LY
-\

DATE

Culvert Design {Taken From AlSI Handbook of Steel Drainage & Highway Construction Products)

Fig. 4-18, Inlet control nomoﬁuph for corrugated steel

turers recommend keeping

than 1.0,
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note: Hwlp= 1.0
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TyPe 2 ENTRARLE
Forz 9* Q..O%ors |

HWjp = %%
on D= A’z

HEADWATER DEPTH FOR CORRUGATED STEEL CULVERTS WITH INLET CONTROLLING FLOW
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From. y dvaulic En;. Circularm No 1. US DoT
Figure 3
DRAINAGE CHANNEL LINING DESIGN - _
| DATE: . & -8 .
PROJECT: __LoRNER _CanYo DESIGNER: Sllgme—
STAPON AL A\ N\ TOBTATIORNA s e
DRAINAGE AREA = M /A ACRES At
HYDROLOGIC COMPUTATIONS: B
. N\
L-I/L ol } \.h

DESIGNFLOW: Q_1© = _ 2.08 i

DESIGN FLOW FOR TEMPORARY LINING: @ b/ - ___Q,E_ efs

SOIL ERODIBILITY: Goo - Moy EASILY Eeonel
CHANNEL DESCRIPTION: MAX. TOP WIDTH = 2.5 &, (T)
v_J |
"3.' [ §, = yaries - SEe Cemanes
AVAILABLE LININGS: note mannings no. = gress  ac.ed
grass - vetardance & ripeap aw O35
e rapP Q' riprep nz o 038
e |‘2."‘:-‘\<Pl-rp_r; n= 039
d A R
LINING |Y9max| B el = Al R v |a=Aav] T | REMARKS

o) | (b)) (me)

SworgsTe |

Grase ol — | = | = | 8cl.42 |20 |4.40|35%|245| oK 5%
cereae  [085] — | — | — |55 |.4%].24 (453124 195 555,
argwene |05] — | = | — |.44].44].22 |5.09]224 | 175 |5508% °°

_LoPis To

\’2“ 2\9 QLP 0'4'8 - - ——— 040 -43 lZl 5:16 Znsl ‘0bb J&_”g

RRY Q
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Chart 27
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Chart 20
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t P Artardancs B = " Retordanes D \ \
Uncut ’ Uncut, Avwrage Height = 45 inches \\"’\h
[ K] 23 :
111141 i ] | P11 eeredpte o | | ™
{ F ] 102 003 004 6.06 .08 .10 [ 1) 0.02 0.0 a4 0.06 008 010
CHANNEL SLOPE, &, (L) CHANNEL SLOPE, §_ (tL/)
TTTTHEHT ] I i
u _ Antardence B: Native Gress Mixturs
. Lirtis Bivestem, Blus Grama, Other
15 Long and Short Midwest Gresses,
- ) = Retardance C: Grass-Legume Mixture
£ - SummaerOrcherd Grass, Reduop,
.' -~ - Italian Rysyrags, Common Lespedens
14 ~ Retstdancs D: Gran-Loguma Mixtun
g p— ‘7 f'o% - Fall, Spring — Orchard Grass, Redtop,
g (T} M_: R ftalisn Rysgrass, Common Lospadsnn
\ - e,
o RIS X
Pl ~ R
' “ Retardance C‘w""\.“....N \br\
1Uum, Avsragt Height » 6-8 inchus -
(3} ol
et } |
L L] (1.} 8.0 Ak 808  0.08 0.90

CHANNEL SLOPE, $,, (fu/h)

MAXIMUM PERMISSIBLE DEPTH OF FLOW (dm=) FOR CHANNELS LINED
WITH GRASS MIXTURES. GOOD STAND,UNCUT

TTVE: UKE ON SLOPES STEEPER THAN 10 PERCENT IS NOT RECOMMENDED

45









