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APPENDIX R614-301-742.221a

Sediment Pond Calculations
and Details
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Figure A—3. Delerminina CN for forest-range in the western United States. 288-D—2824.
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CLIENT
PROJECT
BEATURE
PROJECT NO.

SHEET _\Z__O

COMPUTED
CHECKED

TABLR A-2.—Runoff curve numbers (CN) for hydrologic

Tokend

_ soil-cover complexes . C.
(FOR WATERSHED CONDITION AMC-II AND l.=0.25)x

Ae.

Hydrologie soll group

Treat- ydrologic
Land use or cover | ment or | condition for
practice infiltrating ;
A B [ SN
Fallow . __..oeeeeo... <3 : S 7 86 o1
Row crops........... SR 8t 88
SR 8 85
(o] 79 84
(o} (43 82
C&T T4} 80
C&T T 78
Small grain. . _..__.... SR ] 84 ,
SR 75 83
c T4 821
o} it} 81
c&T 2 7
C&T 70 7
Close-seeded SR Poor ..._..... 7 85
fegumes ! or SR Good........__ 58 ° 81
rotation meadow. o] Poor. .........] 64 75 83
C 55 69 7
Cc£T 63 73 80
c&T Good.......... 5t 67 6
T asture of FANEe. . ... | oeeen... r'oot. ......... 68| 79| 86!
. Fair..oo...ooL. wi Ml T
Goold....__.._. 39 g1 74
C Toor. . ._..... 7 67 81
(o] Falr........... 25 59 75
(o] Good.......... f 35 70
Meadow  |oaieeiiifiaean (1] T 30 58 71
(permanent).
Womls (farm ... Poor ........ 15 66 g
woodlots). Fair........... 38 60 It
Good.......... 28 55 W
Farmstends. ... o ool 59 74 82 E

Roads (dirt)? (hard
surface).?

72 82 87
7 84

94

%
59

82
8

L)

! Close-drilled or broadcast.
* Including right-of-way.

3 ¥ee xec. A5,

SR=S3traight row.
’
C=Contaured.

T=Terraced.

C&'T = Contourcd und terrced.

(U.3, Soil Conservution Service.)
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FROJECT : VALLEY CAMFP SEDIMENT FOND OOLA:

AREA= 11.9% ACRES

AVERAGE BASIN SLOPE= 38.0 PERCENT

CURVE NUMBER=: 86.4
DESIGN STORM= 2.92 INCHES
STORM DURATION= 24.0 HOURS

HYDRAULIC LENGTH= 2760. FEET

MINIMUM INFILTRATION RATE=

TP= .1041 HOURS arCFS=
ITERATIONS= 8

C3= 35.5247

00 IN/HR

Z.80 CFS

25-YR,

OF IN=

24~HR FPEAE INFLOW

7.2073 INCHES

SCS Z4-hour

=== = st

ACCUMULATED RAINFALL UNIT OUTFLOW
TIME RAINFALL RUNOGFF EXCESS HYDROGRAPH HYDROGRAPH
HOURS INCHES INCHES INCHES CFS . CFS
7.335 « 3143 elelele « 0000 0 .00
7.37 3136 « 0000 0000 4.2 .00
7.39 3169 « 0000 « 0000 26.0 00
7.41 3183 « Q000 Relelely 85.6 . 00
7.43 <3194 Q000 » D000 76.9 00
7.45 . 3209 « 0000 « Q000 83.8 ey
7.47 3223 = 0000 « 0000 78.5 Q0
7.49 . 3236 « Q000 . 0000 bL.I .00
7.91 « 3248 . 0000 « 0000 81.8 .00
7.33 . 3289 2 0000 « 0000 8.2 . 00
7.35 <3270 = Q000 - Q000 27.0 » 00
7.58 « 3281 » 0001 - 0000 18.3 . 00
7 . 60 . 3292 0001 - 0000 12. - 00
7.62 #3303 L0002 « QOO0 7.7 .00
7 .64 . 3314 L0002 « Q000 4.9 00
7 .46  3E25 L0002 - Q000 3.0 « Q0
7 .68 . 3336 Q002 « Q000 1.8 00
7.70 33446 . Q002 - QOO0 1.1 01
7.72 « 33857 « 0003 « 0000 b .01
7.74 . 3568 L0003 - QOO0 -4 01
7.76 « 3379 L0003 « 0000 .2 01
7.78 « 3390 « Q004 » Q000 .1 01
7 .80 3401 0004 . 0000 L0 .01
11.88 1.6770 »6ZE19 CO3I27 20 1&6.72
11.%90 1.7232 L6651 Q331 0 17.03
11.93 1.76%94 .6986 Q338 20 17.33
11.95 1.8156 « 7323 . 0339 .0 17.61
11.97 1.8617 78667 O34T £ 0 17.88
11.99 1.9079 L8013 0344 0 18.13%
2.01 1.9394 .82%1 L0238 O 18.32
12.0Z 1.9481 .BZE18 L0066 -0 i8.179
12.03 1.9569 8384 L0066 0 17.33
12.07 1.94656 .8451 Q067 .0 15.70
12.09 1.9744 .8517 L0067 0 I.60

2
Za



Ty

VALLEY CAMFP SEDIMENT FOND 0O01A: 25-YR, 24-HR FEAE INFLOW

FROJECT
(Continued)
ACCUMULATED RAINFALL UNIT QUTFLOW
TIME RAINFALL RUNOFF EXCESS HYDROGRAPH HYDROGRAPH
HOURS INCHES INCHES INCHES CFS CFS
12.11 1.9832 . 8584 Q0867 .0 11.40
12.13 1.9919 8651 D067 ) ?.41

E—t 1 2 ]

HYDROGRAPH PEAK=
TIME TO FEAK=
RUNOFF VOLUME=

18.32 cfs
12.01 Hours
1.56 Acre-Feet



FROJECT

AREA=

: VALLEY CAMFP SEDIMENT POND OQOZ2A:

7.1 ACRES

AVERAGE BASIN SLOPE=

CURVE NUMBER=
DESIGN STORM=
STORM DURATION=

1.2

HYDRAULIC LENGTH=
MINIMUM INFILTRATION RATE=

17.8 FERCENT

2.92 INCHES
24.0 HOURS

860. FEET

<00 IN/HR

25-YR,

24-HR FEAK

INFLOW

TP= .0493 HOURS QFCFS= 108.75 CFS QFIN=1353.1465 INCHES
C3= 74.6572 ITERATIONS= SCS 24-hour
ACCUMULATED RAINFALL UNIT OUTFLOW
TIME RAINFALL RUNOFF EXCESS HYDROGRAFH HYDROGRAPH
HOURS INCHES INCHES INCHES CFS CFSs
5.19 « 1920 - 0000 « 0000 0] .00
5.21 1932 0000 . 0000 3%.8 .00
9.23 1943 « Q000 - 0000 99.8 « 00
5.25 . 1955 « 0000 « 0000 101.9 00
.27 1966 - 0000 . Q000 67.3 « QO
5.29 .1978 « Q000 « Q000 35.0 .00
9.31 « 1989 - 0000 - Q000 15.7 « 00
9.33 2001 . Q000 » 0000 6.3 « Q0
23.33 L2012 « Q000 « 0000 2. . 00
.37 . 2024 « 0000 - Q000 .8 .00
5.39 <2036 L0001 « QOO0 o3 .00
5.41 . 2047 L0001 « QOO0 0 . 00
11.88 1.64698 L8932 0370 -0 13.2
11.90 1.7137 704 «OI72 Ny 13.3
11.92 1.7577 YA Q374 .0 13.40
11.94 1.8016 1.0055 L0377 .0 Z.49
11.96 1.84356 1.0434 LQE79 .0 13.58
11.98 1.8895 1.0814 L0Z281 .0 13.66
12.00 1.9334 1.1197 L0Z8Z 0O 2.74
12.02 1.9438 1.1288 L0091 L0 12.82
12.04 1.9521 1.17360 L0073 0 2.89
12.06 1.96035 1.1433 L0073 .0 6.77
12.08 1.9688 1.1506 L0073 £ 0 4.63
12.10 1.9771 1.1579 L0073 .0 1. SO
12.12 1.9854 1.1452 D07 .0 2.98
HYDROGRAFH FEAK= 13.74 cts

TIME TO FEAK=
RUNOFF VOLUME=

12.00 Hours
1.20 Acre-Feet

5%



/g
~ROIECT 0 VALLEY CAMF SEDIMENT POND OO0Zas 25-YiR. 24-HR PEAE INFLOW
AREA= 7.1 ACRES
AVERAGE BASIN SLOFE= 2.0 PERCENT
CURVE NUMBER= 835.0
DESIGN STORM=" .92 INCHES
STORM DURATION= 24.0 HOURS
HYDRAULIC LENGTH= 110G. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

TF=  .0371 HOURS QFCFS= ?I.76 CF8 QFIN=13.1325 INCHES
C3= 64.7302 ITERATIONS= 8 SCS8 24-hour

S T D T I N S N T I L T T R N L N I I T T I T R N R N N T N S A N T N T S I ImEE aE N IN NImsma Ea m R

ACCUMULATED RAINFALL UNIT OUTFLOW
TIME RAINFALL RUNOFF EXCESS HYDROGRAFH HYDROGRAFH
HOURS INCHES INCHES INCHES CFs CFg

S

8.03 P SS22 » QOO0 « QOQ0 .0 00
8.04 . I5T2 . OO0O0 » QOO0 8.9 Mels)

8.03 BT ) . 0Q00 - D000 45.9 £ 00

8.07 5552 < QOO0 - 0000 Bl.6 00

8.08 AT . OOO0 » 000 9%.83 (819
8.10 L EETD L0000 Q000 84,9 Q0

8.11 5582 » D000 OO0 aéh. 1l . QO

8.13 oo elally » 2000 46 .4 00
.14 o RGO Eainintsl alslsls! m0.1 w D
g.15 A6 D000 L0000 18.5
8.17 I W OO0 » DO
g.18 . SE6E2 » Q000 « QOO0
8.20 b4 alslale] « QOO0
2.21 . LAEBE 2 D000 » QOO0
8.2% . Sb62 W QOO0 . O0O00
g.24 BT LO00T « OO0
.25 . 3682 L0001 » MO0
&8.27 - ! L0 W OG0
=.23 L OO0 alalnie)

—
-~
L
!
]

o

Eale
o CHD)
uls)
als
L0

v e b3 LR OO 0 e O

[3
.

11.%1 1.7383 «O072 L0216 L0 10.2%6
11.92 1.7670 »52F0 L0218 1 10.47
11.94 1.7987 L6510 LO2EO .0 10.38

11.95 1.83304 LHTEE LO222 L0 10.6%

11.97 1.8820 ~BFE6 L0224 e 10,80
LR 1 WB%ET L 7PLED ] 10,20

o 210 W 10,99

1.9400 . 7314 L1085 . 10 14,9238
1.9460 . 7E5EE L0047 40 10.44
1.9520 . 7601 L3047 o FLED

L

HYDROGRAFH FEARK== 10.9% cfe
TIME TO PEAK= 12.00 Houwrs

SUNOFF VOLUME= L0 Qore-Feet



FROJECT : VALLEY CAMF SEDIMENT FOND 004A:

AREA= 37.1 ACRES

AVERAGE BASIN SLOPE= 40.0 PERCENT
CURVE NUMBER=" 83.0

DESIGN STORM= 2.92 INCHES

STORM DURATION= 24.0 HOURS

HYDRAUL IC LENGTH= 2040, FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

25-YR, 2

4-HR FEAK INFLOW

TP=  .0896 HOURS QFCFS= 312.99 CFS QP IN= 8.34664 INCHES
C3= 41.2379 ITERATIONS= 8 8CS8 Z4-hour
ACCUMULATED RAINFALL UNIT OUTFLOW
TIME RAINFALL RUNOFF EXCESS HYDROGRAPH HYDROGRAFH
HOURS INCHES INCHES INCHES CFS CFS
8.77 . 4088 - 0000 ~O000 0 .00
8.78 .4104 « 0000 « 0000 15.7 .00
8.80 4120 . QQO0 0000 7.2 .00
8.82 4135 » Q000 . 0000 207.8 .00
8.84 4151 « 0000 « QOO0 287.3 .00
8.86 4167 - 0000 « Q000 313.0 00
8.87 .4182 . Q000 « 0000 293.2 » 00
8.89 4198 « 0000 » 0000 247 .9 - 00
8.91 4214 0000 « Q000 193.6 .01
8.93 4230 « OO00 . 0000 142.8 02
8.93 L4245 0001 « QOO0 100.7 .02
8.946 L4261 L0001 « Q000 68.4 02
8.98 4277 <0002 - 0000 45.0 « 03
?.00 A2 Q002 - 0000 28.9 .
.02 « 4309 L0002 . 0000 18.1 04
.04 432 » QO0Z - 0000 11.2 .04
?.08 43543 - 000% - 0000 6.8 03
?.07 43559 « Q003 « Q000 4.0 <05
?.09 ~4T76 « Q004 - 0000 2. 06
7.11 4393 . Q004 Q000 1.4 07
.13 <4410 Q005 - 0000 .8 .07
.14 AA26 L0005 « QOO0 .9 .08
?.16 « 4445 0006 « QOO0 - .08
9.18 4460 0006 » Q000 -1 .09
?.20 4477 L0007 « QOO0 0 .09
11.90 1.72356 « 91353 - 0248 .0 47 .30
11.92 1.7634 . 2387 L0282 0 48.20
11.94 1.8032 D642 L0283 .0 49 .06
11.96 1.8430 - 3901 L0259 L0 49.89
11.98 1.8828 L6163 L0262 .0 00.69
11.99 1.9225 L6427 0265 L0 al.46
12.01 1.9410 6551 L0124 L0 51.98
12.03 1.9485 <6602 L0051 .0 51.17
12.05 1.9360 HEDE L0031 0 48.13

7



oy

Z

FROJECT : VALLEY CAMFP SEDIMENT POND Q0Q4AQ: 23-YR, 24-HR FEAK INFLOW
{Continued)

2
- a— voumn aao - s o — -~
=4+ 1§ -

ACCUMULATED RAINFALL UNIT CUTFLOW

TIME RAINFALL RUNOFF EXCESS HYDROGRAFH HYDROGRAFPH
HOURS INCHES INCHES INCHES CFS CFSs
12.07 1.9636 6704 .00581 .0 43.06
12.08 1.9711 4735 0051 .0 36.94
12.10 1.9786 . 6806 L0051 0 30.81
12.12 1.9862 - « 6857 0051 .0 25.40

23—ttt R TSNS aESTEREDmEENmEEEEETs

HYDROGRAFPH FEAK= 51.98 cfs

TIME TO FPEAK= 12.01 Hours

RUNOFF VOLUME= 4.27 Acre-Feet
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g4

Bed +Pod | J O | 75
- Pl

y2.410,03 |

RPond «©o3A
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"y
CTAHCE L9L el mtes ELATZION/ S 7y~

DA/
AFTER CLEANING (OCTOBER 1388) g 00r#F
POND NFDES @@1R

ELEV. STAGE AREA DEL VvVOL Sum vOL COMMENTS
FT FT FT2 AF AF
7803 @ =27 "] 7]
7824 1 1252 Q. 21 2.21
7805 2 3052 Q.25 2. 06
7806 3 48812 2. 09 .15
78@7 4 &663Q @.13 2. 28
7808 S 7752 2.17 3. 43
7809 6 3360 Q.20 Q. 65
7812 7 12352 a.23 2.87
7811 a 10670 Q.24 1.11 —
7812 9 11222 2.25 1.36
7813 ia 13200 @.28 1. 64
7814 11 14400 2. 31 1.35
7815 i2 15416 Q. 34 2. 29
7816 13 163002 2. 36 2.66 Exist. Primary spillway (18
7817 14 1750 @a. 39 3.05 £LL-7§5/6.7
7818 15 18802 2. 42 3. 46
7819 i1& beqralralralr] 2. 45 3.31 Exist. Emergency sbpillway (
7822 17 20900 R. 47 4.38 £ - 787827
7821 18 =2212¢ Q. 49 4.87

7821.95 18.5 2ees5a a. 26 S.13



PoNe OO /A

AGE (FEET)
{Thousards)

ST

7.8

VALL

AFTER CLEANING

Y CAMP SEDIMENT
STAGE~CAPACTTY

PONDS

7.821

To2

T81e

7.818

7817

7818

7815

7814

7.813

7812

T811

T81

Tao8

*Hl\

7807

l‘n

7.808 -
7.805
F.B04
7805 4B

L)

2

CﬁPﬁCﬂ"" !&G’-\‘E—FEEI }
oD 14

%



( Ty

POND NPDES @0@2A

ELEV.

FT

7823
7824
7825
7826
7827
7828
7829
7832
7831
7832
7833
7834
7835
7836
7837
7838
7838. 6

STACE UVoltt)E CEtpt7ZoarSHisr?
SPALK] 2o 7

STARGE AREA
FT FT2
@ a7
1 549
a 1309
3 2180
4 3122
S 4000
6 4880
7 5445
8 6102
9 6690
\ 1@ 7020
11 7552
12 8460
13 910a
14 9920
i5 i@81ia
15.6 11402

AFTER CLEANING,

NOVEMBER 198

DEL. VOL SumM voL

AF

?. a1
2.2
Q.04
2. 06
@.28
Q.1a
2.12
2.13
.15
2.16
@.17
2.18
@.2a
2. 22
2. 24
.15

AF

2
@.01
Q.03
@. a7

2.13

e. 21
@. 31
2. 43

.56 aewnf%-z 7230.8°

8.71
2. 87
1.94
1.22
1. 42
1.64
1.88
2.3

,;,u,,‘, EL- 783 4

% - 79.56.837
éﬁu?>~77£= 7 3

Y
77




P

Chosandel

=p D wo2A AFTER CLEANING

VALLEY CAMP SEDIMENT PONDS

STAGE—~CAPACITY
7.806

7.888

7.887

|~
7.068 et

= i

7.084 F/
7.883 9/

7.862

7.881

788

7850

7808 v

7858 ?/
7.866

o 0.4 0.8 1.2 1.8 2 2.4

T T S



STACLE oLt 154477//5%
NG o BA
AFTER CLEANING (OCTOEBRER 1988)
POND NPDES 003Q

ELEV. STAGE AREA DEL VOL SUM VOL
FT FT FT3 z AF AF
7855 @ 2170 o @
7856 1 6432 @. 102 @.12
7859 4 8150 2.50 2. 60
7860 5 883@ 2. 19 2. 80 .
7861 6 7861 @.19 2. 99
7862 7 9310 2. 20 1.18
7863 8 10500 2.23 1.41__4 /- 7563, L
7864 9 11650 2. 25 1.67 """7 ’
7865 10 12700 2. 28 1.95 - PGS S
7866 11 14002 @. 31 2.2% 5;"7""’75/
7867 12 14580 2. 33 2.58

7868 13 15960 2. 35 2.93

%



F—

st

PoNO NPDES ©9 3A AFTER CLEANING

VALLEY CAMP SEDIMENT PONDS

STAGE-CAPACTTY
7.880

7.668

- =

7.808 ac

7.886

7.884 /{“

7083 e

7.662
7.881

788

7.8

JE8 i

7.857 /

7.858 -
7.868

0 0.4 0.8 1.2 1.8 2 2.4 28
CAPACITY -FEET)
g %w 34




8863
8864
BBES
BBEG
8867
3863
8863
8870
8871
Ba7E
8873
8874
8875

8876,

STAGE VOLUME FELAT I 77

@ @
1 1€
s 1734
3 61le
4 13439
= 18939
& 2117@
7 Z2ZB62
a =589
9 27332
1@ 3211
11 32330
1z 34880
13 36882

e

=k

1

oaHA

2. 22
€. 22
2. 23
2.2z
&, 3G
. 40
2. 52
@.57
. 62
.67
@a.72
.77
a. 82

fAF

i

8

it
MDRE - N~ 8

eSS

(AN T S R R Y

4.24
o qi—Fmary BT, 93
5. 84

éftiu;yhﬁy'?f75-3

Jmﬁ <f A;;car/ §'/M/ = 4.9 ac -
foguined cbeant elow. A provide T./5a A A peed ¥

Oéf;&

<€ 70,25




Hn“SEn CLIENT JZZéM //)z’m,/ _ eHEET / o
ALLEN moser ot L Gz —
& LUCE"“: PROJECT NO. «

=5 ,//.W/ a,tém;m.—

DATE //25'/7?
/4// rintary ased Eo /// 74» orrds JOIAE A, 4/
wy% e Z J,JZZV/ 2 ) e 2 7
TP P A e

i%%{sﬂ% we’r Ma/ WA‘C 74/ 74’ /f-/hcé

Cax Cd d (a{
//4/744{/y' ‘z""/‘*'“ig”‘ja" //.u/ﬁz;gzj‘ Z£r~474?' 7?522:;

Mofe ¢ ot O =3 AT AONRY) wers arswcreed 5 4‘_ 774‘740*
a/l 7” YeéL//ﬂavtaZ;; The. éﬁnézg;Lbﬁzlz;ei 74L* & Afow evtaﬁf e S
7/0 /,4@1#&:26%% o 4Z/au7/7/~4azléz Vo A e.aééfg::gu:
M fe n%/ o?ém o /oe/r oo reg ot w[hz e
Floaw orverres. Fopn e;/.ea¢h4 , 2245‘25’ ;2'/’ dl az /(ezzcz/
o 0,5"/;((“)/,,4—; a/v74.: / rms
over Ho 187 Hnmmetr s //w 4?.:;% ,’émaa(a%

7é
e S 52 I Lhz// tﬂ! af- ///’ 772z; & Jarca

makes Lt diference’ o G, IM-\

o~
~
. RISER TYPE SPILLWAY HYDRAULICS A (FT2)
"OMWEIR FLOW:  @=CL(H)#*#3/2 Cm 3.27+0. 4H/W 1.76625
' ORIFICE FLOW:@=C'A(2gH) #*1/2 C'= @.6
D= 1.5 !
STAGE WEIR FLOW ORIFICE FLOW CONTOLLIN
H # c @ (CFS) @ (CFS) @ (CF3)
) 3.27 2 ? ?
2.1 3.278 2. 49 £.69 ?. 49
2.2 3.287 1.38 2.80 1.38
0.3 2.295 2.855 4.66 2.5%5
_ 0.4 3. 304 3.94 5.38 3.94
2.5 3.312 5. 52 . .6.Q1. 17\ .52
2.6  2.221 7.27 6. 591%‘" 2C - g.=9
8.7  3.329 9.18 7.12 \yflow aegns 7 42
@.8 3.338 11.25 7.61 fv; . 7.61
.9 3. 346 13. 46 8.07 8.07
S 3. 355 15. 80 8. 5@ -~ 8.5@
1.1 3. 362 18. 28 8.9z 8.92
S1.2 3.372 20.88 9. 32 ;9. 32
1.3 3.38@0 _23.6@ 9.7@ _ 9.7@
1.4 3. 3689 26. 44 10.96 10.06
1.5 3.397 29. 42 10, 42 S 1Q.42
1.6 3. 406 32. 47 12.76 10.76 .
1.7 3.414 35.65 11.09 11.09 . °
. 1.8 3. 423 38.93 11. 41 11,41 o
. 1.9 3.431 - 42,33 11,72 RO PO (-3
s 2 3. 440 45.83 T 12.03 fle.es o
hod 2.1 3. 448 49,43 ' TiR.32 18,32 43
" 2.2 3. 457 53.13 12.61 T12.61 TR
2.3 3. 465 56.93 12.9@ 12.990
CBb | 3,474 6Q.83 13.18 . 13.18
2.5 3. 482 64,83 “13. 45 S 13.4% 7
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West 2700 South Billings Great Falls
en-Northern, Inc. 30 Westzr Bois Hevena
’ Salt Lake City, Utah 84115 o Helena

801/487-3661 Colorado Springs Pocatello
Denver Rock Springs
Elko Salt Lake City
Evanston San Antonio
Gilette Tri Cities

Glenwood Springs Yakima

January 31, 1989

Subject: Geotechnical Consultation
Valley Camp Sedimentation
Ponds 1, 2 and 3,
Scofield, Utah

Job No. 515889

Hansen, Allen and Luce
6771 South 900 East
Midvale, Utah 84047

Attn: Mr. Marv Allen

Gentlemen:

As requested, Chen-Northern, Inc. performed stability analyses
for the Valley Camp Sedimentation Ponds 1 through 3. The project
site is located along the Scofield route near Helper, Utah.

Soil strength values for Pond 1 were taken from a report by
Garco Testing Laboratories dated December 2, 1988. Soil strength
values for Ponds 2 and 3 were taken from a report by Rollins, Brown
and Gunnell, Inc. dated November 16, 1988.

The strength parameters, as well as the moist and saturated
unit weights determined from the above-reference reports, are
presented in the following table.

C 0 Moist Unit Saturated Unit
Pond No. psft Degrees Weight, pcf weight, pcf
1 400 22 112 124
2 150 31 107 122
3 150 31 107 122

The geometry of the embankments and side slopes of the
sedimentation ponds were taken from "Val-Cam Loadout Sediment Pond
Analysis", Sheets 1, 2 and 3 by Hansen, Allen and Luce, Inc. dated
September, 1988. In addition, we were provided with elevations of
the bottom of the ponds as well as the top of the primary and
emergency spillways for the ponds, which are presented in the
following table.

A member of the group of companies
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Hansen, Allen & Luce
January 30, 1989

Page 2
Bottom of Pond Top of Primary Top of Emergency
Pond No. feet Spillway, feet spillway, feet
1 7803.0 7816.1 7818.8
2 7823.0 7835.4 7836.3
3 ‘ 7855.0 7863.2 7865.5

In our analyses, we assumed that the soil profiles were
homogenous. »

The safety factors have been calculated for rapid-drawdown
conditions. The soil beneath the elevation of the primary spillway
was assumed to be saturated. The calculated safety factors and

approximate slope angles for the sedimentation ponds are presented
below:

Pond No. Slope Safety Factor
1 2.2H:1V (upstream) 2.1
2 1.9H:1V (upstream) 1.3
3 1.5H:1V (upstream) 1.3
1 2.8H:1V (downstream) 4.1
2 1.7H:1V (downstream) 1.5
3 1.8H:1V (downstream) 1.5

It was determined that flattening the upstream slopes of
Sedimentation Ponds 2 and 3 to 2.5V:1V will result in safety
factors of approximately 1.5 under rapid-drawdown conditions.

Analyses were performed to assess the stability of
Sedimentation Pond 3 under static and dynamic steady-state seepage
conditions. Analyses were performed for Pond 3 rather than Ponds
1 and 2 due to the steepness of Pond 3 slopes despite the fact that
the embankments for Ponds 1 and 2 are 1 and 4 feet higher,
respectively. For the dynamic analyses, a coefficient of
horizontal acceleration of 0.1 was used based on the Uniform
Building Code seismic zone map for the State of Utah. The safety
factors calculated for Pond 3 for static and dynamic conditions are
2.0 and 1.6, respectively. These safety factors correspond to the
upstream slopes. The safety factors for the downstream slopes are
slightly higher because the downstream slopes are not as steep as
the upstream slopes. Based on the rapid-drawdown analyses, the
safety factors for Ponds 1 and 2 under steady-state static and
dynamic conditions should be approximately equal to or greater than
those calculated for Pond 3.

The safety factors calculated from the stability analyses are
based on the strength values and topographic information mentioned
previously. The geometry within the interior of the ponds was not

Chen-Northern, Inc.



Hansen, Allen and Luce
January 31, 1989
Page 3

provided and was assumed based on the topography and elevation data
provided.

The safety factors obtained appear to be suitable for the
purpose of the ponds. Static and dynamic safety factors under
steady state conditions should be greater than 1.5 and 1.1,
respectively. Safety factors wunder rapid drawdown should be
greater than 1.1. Each of the slopes evaluated have safety factors
in excess of the minimum values. To maintain the minimum safety

factors presented above, the upstream and downstream slopes should
be no steeper than 1.5H:1V. .

If you have questions, or if we may be of further service,
please call.

Sincerely,
CHEN-NORTHERN, INC.
Dean B. Griswold

DBG/cs
Rev. by

Chen-Northern, Inc.
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~-SLOPE STABILITY ANALYSIS--
SIMPLIFIED JANBU METHOD OF SLICES
IRREGULAR FAILURE SURFACES

PROBLEM DESCRIPTION  VALLEY CAMP SED. POND STABILITY; RAPID

DRAWDOWN; UPSTREAM; POND 1A

BOUNDARY COORDINATES

6 TOP  BOUNDARIES
6 TOTAL BOUNDARIES

BOUNDARY X-LEFT Y-LEFT X-RIGHT Y-RIGHT SOIL TYPE
NO. (FT) (FT) (FT) (FT) BELOW BND
1 .00 33.00 27.00 46.00 1
2 27.00 46.00 35.00 49.00 1
3 35.00 49.00 43.00 51.00 1
4 43.00 51.00 55.00 51.00 1
5 55.00 51.00 72.00 45.00 1
6 72.00 45.00 100.00 42.00 1
ISOTROPIC SOIL PARAMETERS
1 TYPE(S) OF SOIL
SOIL  TOTAL  SATURATED COHESION FRICTION PORE PRESSURE
TYPE UNIT WT. UNIT WT. INTERCEPT ANGLE  PRESSURE CONSTANT
NO. (PCF) (PCF) (PSF) (DEG) PARAMETER (PSF)
1 112.0 124.0 400.0 22.0 .00 .0

1 PIE2OMETRIC SURFACE(S) HAVE BEEN SPECIFIED

UNITWEIGHT OF WATER = 62.40

P1EZOMETRIC SURFACE NO. 1 SPECIFIED BY & COORDINATE POINTS

POINT X-WATER Y-WATER

NO. (FT) (FT)
1 .00 33.00
2 27.00 46.00
3 72.00 45.00
4 100.00 42.00

A CRITICAL FAILURE SURFACE SEARCHING METHCD, USING A RANDOM
TECHNIQUE FOR GENERATING CIRCULAR SURFACES, HAS BEEN SPECIFIED.

100 TRIAL SURFACES HAVE BEEN GENERATED.

10 SURFACES INITIATE FROM EACH OF 10 POINTS EQUALLY SPACED
ALONG THE GROUND SURFACE BETWEEN X = .00 FT.
AND X = 15.00 fFT.

PIEZOMETRIC
SURFACE
NO.

1



EACH SURFACE TERMINATES BETWEEN

= 30.00 FT.
AND =

X
X 70.00 FT.

UNLESS FURTHER LIMITATIONS WERE IMPOSED, THE MINIMUM ELEVATION
AT WHICH A SURFACE EXTENDS IS Y = .00 FT.

10.00 FT. LINE SEGMENTS DEFINE EACH TRIAL FAILURE SURFACE.

FOLLOWING ARE DISPLAYED THE TEN MOST CRITICAL OF THE TRIAL
FAILURE SURFACES EXAMINED. THEY ARE ORDERED - MOST CRITICAL
FIRST.

FAILURE SURFACE SPECIFIED BY 8 COORDINATE POINTS

POINT X-SURF Y-SURF

NO. (FT) (FT)
1 .00 33.00
2 9.45 29.74
3 19.38 28.53
4 29.34 29.43
5 38.89 32.39
6 47.60 37.30
7 55.09 43.93
8 59.21 49.51

hk 2 . 132 ***



--SLOPE STABILITY ANALYSIS--
SIMPLIFIED JANBU METHOD OF SLICES
IRREGULAR FAILURE SURFACES

PROBLEM DESCRIPTION  VALLEY CAMP SEDIMENTATION POND NO. 2A;
RAP1D DRAWDOWN; UPSTREAM

BOUNDARY COORDINATES

7 TOP  BOUNDARIES
7 TOTAL BOUNDARIES

BOUNDARY X-LEFT Y-LEFT X-RIGHT Y-RIGHT SOIL TYPE

NO. (FT) (FT) (FT) (FT) BELOW BND
1 .00 33.00 26.00 33.00 1
2 26.00 33.00 50.00 46.00 1
3 50.00 46.00 55.00 48.00 1
4 55.00 48.00 63.00 48.00 1
5 63.00 48.00 68.00 46.00 1
6 68.00 46.00 76.00 40.00 1
7 76.00 40.00 85.00 35.00 1

ISOTROPIC SOIL PARAMETERS

1 TYPE(S) OF SOIL

SOIL TOTAL  SATURATED  COHESION FRICTION PORE PRESSURE
TYPE UNIT WT. UNIT WT. INTERCEPT ANGLE  PRESSURE CONSTANT
NO.  (PCF) (PCF) (PSF) (DEG) PARAMETER (PSF)
1 107.0 123.0 150.0 31.0 .00 .0

1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED

UNITWEIGHT OF WATER = 62.40

PIEZOMETRIC SURFACE NO. 1 SPECIFIED BY 5 COORDINATE POINTS

POINT X-WATER Y-WATER
NO. (FT) (FT)
1 .00 33.00

2 26.00 33.00

3 50.00 46.00
4 68.00 46.00

5 85.00 35.00

A CRITICAL FAILURE SURFACE SEARCHING METHOD, USING A RANDOM
TECHNIQUE FOR GENERATING CIRCULAR SURFACES, HAS BEEN SPECIFIED.

100 TRIAL SURFACES HAVE BEEN GENERATED.

10 SURFACES INITIATE FROM EACH OF 10 POINTS EQUALLY SPACED
ALONG THE GROUND SURFACE BETWEEN X = .00 FT.

PIEZOMETRIC
SURFACE
NO.

1



AND X = 30.00 FT.
EACH SURFACE TERMINATES BETWEEN X = 48.00 FT.
AND X = 85.00 FT.

UNLESS FURTHER LIMITATIONS WERE IMPOSED, THE MINIMUM ELEVATION
AT WHICH A SURFACE EXTENDS IS Y = .00 FT.

8.00 FT. LINE SEGMENTS DEFINE EACH TRIAL FAILURE SURFACE.

FOLLOWING ARE DISPLAYED THE TEN MOST CRITICAL OF THE TRIAL
FAILURE SURFACES EXAMINED. THEY ARE ORDERED - MOST CRITICAL
FIRST.

FAILURE SURFACE SPECIFIED BY 7 COORDINATE POINTS

POINT X-SURF Y-SURF
NO. (FT) (FT)

1 23.33 33.00

2 30.94 30.54

3 38.94 30.92

4 46.28 34.10

5 52.02 39.67

6 55.42 46.91

7 55.50 48.00

etk 1. 2[.8 ke



--SLOPE STABILITY ANALYSIS--
SIMPLIFIED JANBU METHOD OF SLICES
IRREGULAR FAILURE SURFACES

PROBLEM DESCRIPTION  VALLEY CAMP SEDIMENTATION POND NO. 3A;
RAPID DRAWDOWN; UPSTREAM

BOUNDARY COORDINATES

8 TOP  BOUNDARIES
8 TOTAL BOUNDARIES

BOUNDARY X-LEFT Y-LEFT X-RIGHT Y-RIGHT SOIL TYPE

NO. (FT) (FT) (FT) (FT) BELOW BND
1 .00 42.00 17.00 42.00 1

2 17.00 42.00 25.00 47.00 1

3 25.00 47.00 36.00 53.00 1

4 36.00 53.00 38.00 56.00 1

5 38.00 56.00 56.00 56.00 1

6 56.00 56.00 60.00 53.00 1

7 60.00 53.00 67.00 48.00 1

8 67.00 48.00 79.00 43.00 1

ISOTROPIC SOIL PARAMETERS
1 TYPE(S) OF SOIL

SOIL  TOTAL  SATURATED COHESION FRICTION PORE PRESSURE PIE2OMETRIC
TYPE UNIT WT. UNIT WT. [INTERCEPT ANGLE  PRESSURE CONSTANT SURFACE
NO.  (PCF) (PCF) (PSF) (DEG) PARAMETER (PSF) NO.
1 108.0 122.0 150.0 31.0 .00 .0 1
1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED

UNITWEIGHT OF WATER = 62.40

PIEZOMETRIC SURFACE NO. 1 SPECIFIED BY 7 COORDINATE POINTS

POINT X-WATER Y-WATER
NO. (FT) (FT)
1 .00 42.00
2 17.00 42.00
3 25.00 47.00
4 36.00 53.00
5 60.00 53.00
6 67.00 47.00
7 79.00 43.00

A CRITICAL FAILURE SURFACE SEARCHING METHOD, USING A RANOOM
TECHNIQUE FOR GENERATING CIRCULAR SURFACES, HAS BEEN SPECIFIED.

100 TRIAL SURFACES HAVE BEEN GENERATED.



10 SURFACES INITIATE FROM EACH OF 10 POINTS EQUALLY SPACED

ALONG THE GROUND SURFACE BETWEEN X = .00 FT.
AND X = 20.00 FT.

EACH SURFACE TERMINATES BETWEEN X = 32.00 FT.
AND X = 79.00 FT.

UNLESS FURTHER LIMITATIONS WERE IMPOSED, THE MINIMUM ELEVATION
AT WHICH A SURFACE EXTENDS IS Y = .00 FT.

8.00 FT. LINE SEGMENTS DEFINE EACH TRIAL FAILURE SURFACE.

FOLLOWING ARE DISPLAYED THE TEN MOST CRITICAL OF THE TRIAL
FAILURE SURFACES EXAMINED. THEY ARE ORDERED - MOST CRITICAL
FIRST.

FAILURE SURFACE SPECIFIED BY & COORDINATE POINTS

POINT X-SURF Y-SURF
NO. (FT) (FT)

1 15.56 42.00

2 23.40 40.40

3 31.28 41.76

4 38.13 45.89

5 43.02 52.22

é 44.13 56.00

wnk 1.284 **x



--SLOPE STABILITY ANALYSIS--
SIMPLIFIED JANBU METHOD OF SLICES
IRREGULAR FAILURE SURFACES

PROBLEM DESCRIPTION  VALLEY CAMP SED. PONDS; POND 1A DOWNSTREAM;
RAP. DRAW.

BOUNDARY COORDINATES

6 TOP  BOUNDARIES
6 TOTAL BOUNDARIES

BOUNDARY X-LEFT Y-LEFT X-RIGHT Y-RIGHT SOIL TYPE

NO. (FT) (FT) (FT (FT) BELOW BND
1 .00 42.00 28.00 45.00 1

2 28.00 45.00 45.00 51.00 1

3 45.00 51.00 57.00 51.00 1

4 57.00 51.00 65.00 49.00 1

5 65.00 49.00 73.00 46.00 1

6 73.00 46.00 100.00 33.00 1

ISOTROPIC SOIL PARAMETERS

1 TYPE(S) OF SOIL

SOIL  TOTAL  SATURATED  COHESION FRICTION PORE PRESSURE
TYPE UNIT WT. UNIT WT. INTERCEPT ANGLE  PRESSURE CONSTANT
NO. (PCF) (PCF) (PSF) (DEG) PARAMETER (PSF)
1 112.0 124.0 400.0 22.0 .00 .0

1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED

UNITWEIGHT OF WATER = 62.40

PIEZOMETRIC SURFACE NO. 1 SPECIFIED BY &4 COORDINATE POINTS

POINT X-WATER Y-WATER

NO. (FT) (FT)
1 .00 42.00
2 28.00 45.00
3 73.00 46.00
4 100.00 33.00

A CRITICAL FAILURE SURFACE SEARCHING METHOD, USING A RANDOM
TECHNIQUE FOR GENERATING CIRCULAR SURFACES, HAS BEEN SPECIFIED.

100 TRIAL SURFACES HAVE BEEN GENERATED.

10 SURFACES INITIATE FROM EACH OF 10 POINTS EQUALLY SPACED
ALONG THE GROUND SURFACE BETWEEN X .00 FT.

AND X 28.00 FT.

PIEZOMETRIC
SURFACE
NO.

1



2.00 FT.

EACH SURFACE TERMINATES BETWEEN X = 4
. X = 70.00 FT.

AND

UNLESS FURTHER LIMITATIONS WERE IMPOSED, THE MINIMUM ELEVATION
AT WHICH A SURFACE EXTENDS IS Y = .00 FT.

10.00 FY. LINE SEGMENTS DEFINE EACH TRIAL FAILURE SURFACE.

FOLLOWING ARE DISPLAYED THE TEN MOST CRITICAL OF THE TRIAL
FAILURE SURFACES EXAMINED. THEY ARE ORDERED - MOST CRITICAL
FIRST.

FAILURE SURFACE SPECIFIED BY 8 COORDINATE POINTS

POINT X-SURF Y-SURF
NO. (FT) (FT)
1 .00 42.00
2 7.07 34.93
3 15.99 30.41
4 25.87 28.88
5 35.74 30.50
6 44.62 35.11
7 51.62 42.25
8 55.95 51.00

ek 4 . 143 dedeke



--SLOPE STABILITY ANALYSIS--
SIMPLIFIED JANBU METHOD OF SLICES
IRREGULAR FAILURE SURFACES

PROBLEM DESCRIPTION  VALLEY CAMP SED. POND 2A; DOWNSTREAM SLP;
RAP. DRAW.

BOUNDARY COORDINATES

8 TOP  BOUNDARIES
8 TOTAL BOUNDARIES

BOUNDARY X-LEFT Y-LEFT X-RIGHT Y-RIGHT SOIL TYPE

NO. (FT) (FT) (FT) (FT) BELOW BND
1 .00 30.00 35.00 35.00 1

2 35.00 35.00 44.00 40.00 1

3 44.00 40.00 52.00 46.00 1

4 52.00 46.00 57.00 48.00 1

5 57.00 48.00 65.00 48.00 1

6 65.00 48.00 70.00 46.00 1

7 70.00 46.00 94.00 33.00 1

8 94.00 33.00 100.00 33.00 1

ISOTROPIC SOIL PARAMETERS
1 TYPE(S) OF SOIL

SOIL  TOTAL  SATURATED COHESION FRICTION PORE PRESSURE
TYPE UNIT WT. UNIT WT. [INTERCEPT ANGLE  PRESSURE CONSTANT
© NO. (PCF) (PCF) (PSF) (DEG) PARAMETER (PSF)

1 107.0 122.0 150.0 31.0 .00 .0
1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED

UNITWEIGHT OF WATER = 62.40

PIEZOMETRIC SURFACE NO. 1 SPECIFIED BY 7 COORDINATE POINTS

POINT X-WATER Y-WATER
NO. (FT) (FT)
1 .00 30.00

2 35.00 35.00

3 44.00 40.00
4 60.00 45.00

5 70.00 46.00

6 94.00 33.00
7 100.00 33.00

A CRITICAL FAILURE SURFACE SEARCHING METHOD, USING A RANDOM
TECHNIQUE FOR GENERATING CIRCULAR SURFACES, HAS BEEN SPECIFIED.

100 TRIAL SURFACES HAVE BEEN GENERATED.

PIEZOMETRIC
SURFACE
NQ.

1



10 SURFACES INITIATE FROM EACH OF 10 POINTS EQUALLY SPACED
ALONG THE GROUND SURFACE BETWEEN X = .00 FT.
AND X = 35.00 FT.

EACH SURFACE TERMINATES BETWEEN X
AND X

50.00 FT.
80.00 FT.

UNLESS FURTHER LIMITATIONS WERE IMPOSED, THE MINIMUM ELEVATION
AT WHICH A SURFACE EXTENDS IS Y = .00 FT.

8.00 FT. LINE SEGMENTS DEFINE EACH TRIAL FAILURE SURFACE.

FOLLOWING ARE DISPLAYED THE TEN MOST CRITICAL OF THE TRIAL
FAILURE SURFACES EXAMINED. THEY ARE ORDERED - MOST CRITICAL
FIRST.

FAILURE SURFACE SPECIFIED BY 8 COORDINATE POINTS

POINT X-SURF Y-SURF

NO. (FT) (FT)
1 23.33 33.33
2 30.71 30.23
3 38.65 29.24
4 46.56 30.43
5 53.85 33.72
6 59.98 38.86
7 64.49 45.47
8 65.31 47.88

R 1 22 1 . 456 Yot



DRAWDOWN

--SLOPE STABILITY ANALYSI1S--
SIMPLIFIED JANBU METHOD OF SLICES
IRREGULAR FAILURE SURFACES

PROBLEM DESCRIPTION  VALLEY CAMP SED. POND 3A; DOWNSTREAM;

RAPID DRAWDOWN

BOUNDARY COORDINATES

6 TOP  BOUNDARIES
6 TOTAL BOUNDARIES

BOUNDARY X-LEFT Y-LEFT X-RIGHT Y-RIGHT SOIL TYPE

NO. (FT) (FT) (FT) (FT) BELOW BND
1 .00 38.00 21.00 43.00 1

2 21.00 43.00 33.00 48.00 1

3 33.00 48.00 44.00 56.00 1

4 44.00 56.00 62.00 56.00 1

5 62.00 56.00 64.00 53.00 1

] 64.00 53.00 83.00 42.00 1

ISOTROPIC SOIL PARAMETERS

1 TYPE(S) OF SOIL

SOIL  TOTAL  SATURATED COHESION FRICTION PORE PRESSURE
TYPE UNIT WT. UNIT WT. [INTERCEPT ANGLE  PRESSURE CONSTANT
NO. (PCF) (PCF) (PSF) (DEG) PARAMETER (PSF)
1 107.0 122.0 150.0 31.0 .00 .0

1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED

UNITWEIGHT OF WATER = 62.40

PIEZOMETRIC SURFACE NO. 1 SPECIFIED BY 7 COORDINATE POINTS

POINT X-WATER Y-WATER
NO. (FT) (FT)
1 .00 38.00
2 21.00 43.00
3 33.00 48.00
4 52.00 53.00
5 64.00 53.00
6 75.00 47.00
7 83.00 42.00

A CRITICAL FAILURE SURFACE SEARCHING METHOD, USING A RANDOM
TECHNIQUE FOR GENERATING CIRCULAR SURFACES, HAS BEEN SPECIFIED.

100 TRIAL SURFACES HAVE BEEN GENERATED.

10 SURFACES INITIATE FROM EACH OF 10 POINTS EQUALLY SPACED

PIEZOMETRIC
SURFACE
NO.

1

PID



ALONG THE GROUND SURFACE BETWEEN X = .00 FT.
AND X = 30.00 FT.
EACH SURFACE TERMINATES BETWEEN X = 41.00 FT.
AND X = 75.00 FT.

UNLESS FURTHER LIMITATIONS WERE IMPOSED, THE MINIMUM ELEVATION
AT WHICH A SURFACE EXTENDS IS Y = .00 FT.

8.00 FT. LINE SEGMENTS DEFINE EACH TRIAL FAILURE SURFACE.

FOLLOWING ARE DISPLAYED THE TEN MOST CRITICAL OF THE TRIAL
FAILURE SURFACES EXAMINED. THEY ARE ORDERED - MOST CRITICAL
FIRST.

FAILURE SURFACE SPECIFIED BY 8 COORDINATE POINTS

POINT X-SURF Y-SURF
NO. (FT) (FT)
1 10.00 40.38
2 17.54 37.69
3 25.52 37.12
4 33.36 38.71
5 40.49 42.34
6 46.38 47.75
7 50.61 54.54
8 51.05 56.00

ek 1.484 *%x



-~SLOPE STABILITY ANALYSIS--
SIMPLIFIED JANBU METHOD OF SLICES
IRREGULAR FAILURE SURFACES

PROBLEM DESCRIPTION  VALLEY CAMP SEDIMENTATION POND NO. 3A;
UPSTREAM;  STEADY-STATE; DYNAMIC

BOUNDARY COORDINATES

8 TOP  BOUNDARIES
8 TOTAL BOUNDARIES

BOUNDARY X-LEFT Y-LEFT X-RIGHT Y-RIGHT SOIL TYPE

NO. (FT) (FT) (FT) (FT) BELOW BND
1 .00 42.00 17.00 42.00 1

2 17.00 42.00 25.00 47.00 1

3 25.00 47.00 36.00 53.00 1

4 36.00 53.00 38.00 56.00 1

5 38.00 56.00 56.00 56.00 1

6 56.00 56.00 60.00 53.00 1

7 60.00 53.00 67.00 48.00 1

8 67.00 48.00 79.00 43.00 1

ISOTROPIC SOIL PARAMETERS
1 TYPE(S) OF SOIL

SOIL  TOTAL  SATURATED COHESION FRICTION PORE PRESSURE
TYPE UNIT WT. UNIT WT. INTERCEPT ANGLE  PRESSURE CONSTANT
© NO. (PCF) (PCF) (PSF) (DEG) PARAMETER (PSF)

1 108.0 122.0 150.0 31.0 .00 .0
1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED

UNITWEIGHT OF WATER = 62.40

PIEZOMETRIC SURFACE NO. 1 SPECIFIED BY 2 COORDINATE POINTS

POINT X-WATER Y-WATER

NO. (FT) (FT)
1 .00 42.00
2 79.00 43.00

A HORIZONTAL EARTHQUAKE LOADING COEFFICIENT
OF .100 HAS BEEN ASSIGNED

A VERTICAL EARTHQUAKE LOADING COEFFICIENT
OF .000 HAS BEEN ASSIGNED

CAVITATION PRESSURE = .0 PSF
A CRITICAL FAILURE SURFACE SEARCHING METHOD, USING A RANDOM

PIEZOMETRIC
SURFACE
NO.

1



TECHNIQUE FOR GENERATING CIRCULAR SURFACES, HAS BEEN SPECIFIED.
100 TRIAL SURFACES HAVE BEEN GENERATED.

10 SURFACES INITIATE FROM EACH OF 10 POINTS EQUALLY SPACED

ALONG THE GROUND SURFACE BETWEEN X = .00 FT.
AND X = 20.00 FT.

EACH SURFACE TERMINATES BETWEEN X = 32.00 FT.
AND X = 79.00 FT.

UNLESS FURTHER LIMITATIONS WERE IMPOSED, THE MINIMUM ELEVATION
AT WHICH A SURFACE EXTENDS IS Y = .00 FT.

8.00 FT. LINE SEGMENTS DEFINE EACH TRIAL FAILURE SURFACE.

FOLLOWING ARE DISPLAYED THE TEN MOST CRITICAL OF THE TRIAL
FAILURE SURFACES EXAMINED. THEY ARE ORDERED - MOST CRITICAL
FIRST.

FAILURE SURFACE SPECIFIED BY 6 COORDINATE POINTS

POINT X-SURF Y-SURF
NO. (FT) (FT)

1 15.56 42.00

2 23.40 40.40

3 31.28 41.76

4 38.13 45.89

5 43.02 52.22

6 446.13 56.00

xk* 1.623 ***»



--SLOPE STABILITY ANALYSIS--
SIMPLIFIED JANBU METHOD OF SLICES
IRREGULAR FAILURE SURFACES

PROBLEM DESCRIPTION  VALLEY CAMP SED. POND 3A; DOWNSTREAM;
STEADY-STATE; DYNAMIC, A=0.1g

BOUNDARY COORDINATES

6 TOP  BOUNDARIES
6 TOTAL BOUNDARIES

BOUNDARY X-LEFT Y-LEFT X-RIGHT Y-RIGHT SOIL TYPE

NO. (FT) (FT) (FT) (FT) BELOW BND
1 .00 38.00 21.00 43.00 1

2 21.00 43.00 33.00 48.00 1

3 33.00 48.00 44.00 56.00 1

4 44.00 56.00 62.00 56.00 1

5 62.00 56.00 64.00 53.00 1

6 64.00 53.00 83.00 42.00 1

[SOTROPIC SOIL PARAMETERS
1 TYPE(S) OF SOIL

SOIL  TOTAL  SATURATED COHESION FRICTION PORE PRESSURE
TYPE UNIT WT. UNIT WT. INTERCEPT ANGLE  PRESSURE CONSTANT
NO.  (PCF) (PCF) (PSF) (DEG) PARAMETER (PSF)

1 107.0 122.0 150.0 31.0 .00 .0
1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED

UNITWEIGHT OF WATER = 62.40

PIEZOMETRIC SURFACE NO. 1 SPECIFIED BY 2 COORDINATE POINTS

POINT X-WATER Y-WATER

NO. (FT) (FT)
1 .00 38.00
2 83.00 42.00

A HORIZONTAL EARTHQUAKE LOADING COEFFICIENT
OF .100 HAS BEEN ASSIGNED

A VERTICAL EARTHQUAKE LOADING COEFFICIENT
OF .000 HAS BEEN ASSIGNED

CAVITATION PRESSURE = .0 PSF
A CRITICAL FAILURE SURFACE SEARCHING METHOD, USING A RANDOM
TECHNIQUE FOR GENERATING CIRCULAR SURFACES, HAS BEEN SPECIFIED.

PIEZOMETRIC
SURFACE
NO.

1



100 TRIAL SURFACES HAVE BEEN GENERATED.

10 SURFACES INITIATE FROM EACH OF 10 POINTS EQUALLY SPACED
ALONG THE GROUND SURFACE BETWEEN X = .00 FT.
AND X = 30.00 FT.

EACH SURFACE TERMINATES BETWEEN X
AND X

41.00 FT.
75.00 FT.

UNLESS FURTHER LIMITATIONS WERE IMPOSED, THE MINIMUM ELEVATION
AT WHICH A SURFACE EXTENDS IS Y = .00 FT,.

8.00 FT. LINE SEGMENTS DEFINE EACH TRIAL FAILURE SURFACE.

FOLLOWING ARE DISPLAYED THE TEN MOST CRITICAL OF THE TRIAL
FAILURE SURFACES EXAMINED. THEY ARE ORDERED - MOST CRITICAL
FIRST.

FAILURE SURFACE SPECIFIED BY 10 COORDINATE POINTS

POINT X-SURF Y-SURF
NO. (FT) (FT)

1 .00 38.00

2 7.24 34.59

3 14.97 32.55 .

4 22.95 31.95

5 30.91 32.79

6 38.58 35.06

7 45.71 38.67

8 52.08 43.52

9 57.46 49.44

10 61.54 56.00

L2 ¢ ] 1 . 665 *ekk



~~SLOPE STABILITY ANALYSIS--
SIMPLIFIED JANBU METHOD OF SLICES
1IRREGULAR FAILURE SURFACES

PROBLEM DESCRIPTION  VALLEY CAMP SEDIMENTATION POND NO. 3A;
UPSTREAM;  STEADY-STATE; STATIC

BOUNDARY COORDINATES

8 TOP  BOUNDARIES
8 TOTAL BOUNDARIES

BOUNDARY X-LEFT Y-LEFT X-RIGHT Y-RIGHT SOIL TYPE

NO. - (FT) (FT) (FT) (FT) BELOW BND
1 .00 42.00 17.00 42.00 1

2 17.00 42.00 25.00 47.00 1

3 25.00 47.00 36.00 53.00 1

4 36.00 53.00 38.00 56.00 1

5 38.00 56.00 56.00 56.00 1

6 56.00 56.00 60.00 53.00 1

7 60.00 53.00 67.00 48.00 1

8 67.00 48.00 79.00 43.00 1

ISOTROPIC SOIL PARAMETERS

1 TYPE(S) OF SOIL

SOIL  TOTAL  SATURATED COHESION FRICTION PORE PRESSURE
TYPE UNIT WT. UNIT WT. [INTERCEPT ANGLE  PRESSURE CONSTANT

" NO.  (PCF) (PCF) (PSF) (DEG) PARAMETER (PSF)

1 108.0 122.0 150.0 31.0 .00 .0
1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED

UNITWEIGHT OF WATER = 62.40

PIEZOMETRIC SURFACE NO. 1 SPECIFIED BY 2 COORDINATE POINTS

POINT X-WATER Y-WATER
NO. (FT) (FT)
1 .00 42.00

2 79.00 42.00

A CRITICAL FAILURE SURFACE SEARCHING METHOD, USING A RANDOM
TECHNIQUE FOR GENERATING CIRCULAR SURFACES, HAS BEEN SPECIFIED.

100 TRIAL SURFACES HAVE BEEN GENERATED.

10 SURFACES INITIATE FROM EACH OF 10 POINTS EQUALLY SPACED
ALONG THE GROUND SURFACE BETWEEN X .00 FT.

AND X 20.00 FT.

non

PIEZOMETRIC
SURFACE
NO.

1



EACH SURFACE TERMINATES BETWEEN X = 32.00 FT.
. AND X = 79.00 FT.

UNLESS FURTHER LIMITATIONS WERE IMPOSED, THE MINIMUM ELEVATION
AT WHICH A SURFACE EXTENDS IS Y = .00 FT.

8.00 FT. LINE SEGMENTS DEFINE EACH TRIAL FAILURE SURFACE.

FOLLOWING ARE DISPLAYED THE TEN MOST CRITICAL OF THE TRIAL

FAILURE SURFACES EXAMINED. THEY ARE ORDERED - MOST CRITICAL
FIRST.

FAILURE SURFACE SPECIFIED BY 6 COORDINATE POINTS

POINT X-SURF Y-SURF
NO. (FT) (FT)

1 15.56 42.00

2 23.40 40.40

3 31.28 41.76

4 38.13 45.89

5 43.02 52.22

6 44.13 56.00

vevede 2 . 013 ehedk



--SLOPE STABILITY ANALYSIS--
SIMPLIFIED JANBU METHOD OF SLICES
IRREGULAR FAILURE SURFACES

PROBLEM DESCRIPTION  VALLEY CAMP SED. POND 3A; DOWNSTREAM;
STEADY STATE; STATIC

BOUNDARY COORDINATES

6 TOP  BOUNDARIES
6 TOTAL BOUNDARIES

BOUNDARY X-LEFT Y-LEFT X-RIGHT Y-RIGHT SOIL TYPE

NO. (FT) (FT) (FT) (FT) BELOW BND
1 .00 38.00 21.00 43.00 1

2 21.00 43.00 33.00 48.00 1

3 33.00 48.00 44.00 56.00 1

4 44.00 56.00 62.00 56.00 1

5 62.00 56.00 64.00 53.00 1

6 64.00 53.00 83.00 42.00 1

ISOTROPIC SOIL PARAMETERS

1 TYPE(S) OF SOIL

SOIL TOTAL  SATURATED COHESION FRICTION PORE PRESSURE
TYPE UNIT WT. UNIT WT. INTERCEPT ANGLE  PRESSURE CONSTANT
NO.  (PCF) (PCF) (PSF) (DEG) PARAMETER (PSF)
1 107.0 122.0 150.0 31.0 .00 .0

1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED

UNITWEIGHT OF WATER = 62.40

PIEZOMETRIC SURFACE NO. 1 SPECIFIED BY 2 COORDINATE POINTS

POINT X-WATER Y-WATER

NO. (FT) (FT)
1 .00 38.00
2 83.00 42.00

A CRITICAL FAILURE SURFACE SEARCHING METHOD, USING A RANDOM
TECHNIQUE FOR GENERATING CIRCULAR SURFACES, HAS BEEN SPECIFIED.

100 TRIAL SURFACES HAVE BEEN GENERATED.

10 SURFACES INITIATE FROM EACH OF 10 POINTS EQUALLY SPACED
ALONG THE GROUND SURFACE BETWEEN X = .00 FT.

AND X 30.00 FT.

(LI

EACH SURFACE TERMINATES BETWEEN X

]

41.00 7.

PIEZOMETRIC
SURFACE
NO.

1



AND X = 75.00 FT.

UNLESS FURTHER LIMITATIONS WERE IMPOSED, THE MINIMUM ELEVATION
AT WHICH A SURFACE EXTENDS IS Y = .00 FT.

8.00 FT. LINE SEGMENTS DEFINE EACH TRIAL FAILURE SURFACE.
THE FACTOR OF SAFETY FOR THE TRIAL FAILURE SURFACE DEFINED
BY THE COORDINATES LISTED BELOW IS MISLEADING.

FAILURE SURFACE DEFINED BY 7 COORDINATE POINTS

POINT X-SURF Y-SURF
NO. (FT) (FT)

1 30.00 46.75

2 36.95 42.79

3 44.57 40.34

4 52.52 39.52

5 60.48 40.35

6 68.09 42.81

7 74.88 46.70

FACTOR OF SAFETY FOR THE PRECEDING SPECIFIED SURFACE =wwwwwiw
FOLLOWING ARE DISPLAYED THE TEN MOST CRITICAL OF THE TRIAL
FAILURE SURFACES EXAMINED. THEY ARE ORDERED - MOST CRITICAL
FIRST.

FAILURE SURFACE SPECIFIED 8Y & COORDINATE POINTS

POINT X-SURF Y-SURF

NO. (FT) (FT)
1 20.00 42.76
2 27.82 41.06
3 35.73 42.25
4 42.69 46.20
5 47.78 52.37
6 48.99 56.00

ddede 2 . 1 73 Lt
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--5LOPE STABILITY ANALYSIS--
SIMPLIFIED JANBU NETHOD OF SLICES
IRREBULAR FAILURE SURFACES

FROBLEM DESCRIFTION  VAL-CAM SED. PONDS; GEMERIC POND H#/ STEE
PEST SLP ¥ HIGHEST £MB % WEAK SOIL
SOUNDARY COORDINATES
5 TOP  BOUNCARIES

& TOTAL BOUNDARIES

ECUNDARY X-LEFT Y-LEFT {-RIGHT  Y-RIGHT
D, {FT} {FT} {FT} (FT
{ R 30,00 20,00 1.1
2 Z8.00 35,50 40,80 37
3 40,70 33,00 17,00 ]
4 47.400 28,00 53.00 52.40
z 2500 SB.O0 73.90 46.00
5 7340 36,00 §2.1 35,00
180TRGPIC S0IL PARAMETERS
{ TYPE(S) OF 30IL
SOiL  TOTAL  SATURATED  COMESIGM FRICTION  PORE
TYPE UMIT 4T, UNIT ®T. [INTERCEPT ANGLE  PRESSURE
ND. (FCF) {PCF} {PSF) {DEG) PARAMETER
! 107.0 22.9 150.0 30 L0
{ PIEZOMETRIC SURFACE(S) HAVE BEEW SPECIFIED

UNITHEIGHT CF

WATER =

+/y

ff~= ) 9/ 4:f

&5473 122 pef
é;h z Jo7 f‘4T

4:3/
c=/So fspp

TAPID ;Dk,qwbowﬁ
5= /5

f;/¢$f>4l = i's-’J iV

SQIL TYPE
BELDH END

PRESSURE PIEZOMETRIC

CONSTANT  SURFACE
{PSF} NO.
.0 ]

SIEICMETRIC SURFACE MO, { SPECIFIED BY & COCRDINATE POINTS
POINT X-WATER Y-HATER
ND. (FT) (FT)
i .00 40,00
: 1L 30,00
3 33,400
3 53.50
S 46,00
i LRIT ETHAD, USING A FAANDOH
TECHNIBLE SOR BENERATE HC CIRCY ACES, HAS BEEM SPECIFICD




WYY IRdAL JUNTLCd aRYD DRI QLHCOHICU.

{4 SURFACZZ INITIATE FROM EACH OF 0 POINTS EBUALLY SPACED
ALONG THE GROUND SURFACE BETWEEN Y = .00 FT.
AND X = 30.00 FT.
EACH SURFACE TERMINATES BETWEEN X = 350.00 FT.
AND X = BO.OO FT,

UNLESS FURTHER LIMITATIONS WERE IMPOSED, THE MININUM ELEVATION

AT SHICH 4 SURFACE EYTENDS IS Y = .00 FT,

2,90 FT. LINE SEGMENTS DEFINE EACH TRIAL FAILURE SURFACE.

FOINT {-3URF Y-SURF

H0, iF7) (FTi
1 16.67 40.00
Z 24,10 37.04
3 32.10 36,77
4 19.71 I9.22
5 14,05 44,10
5 30.36 50,34
7 £2.00 SB.00
153 1,183 #42

3/ g
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--3LOPE STABILITY ANALYSIS--
SIMPLIFIED JANBU METHOD OF SLICES
IRREBULAR FRILURE SURFACES

PROBLEM JESCRIPTIGN  VAL-CAM E PONDS; GENERIC POND d/ STEE
PEST SLP & HIGHEST M8 % WEAK SOIL
EGUNDARY COORDINATES
6 TOF  BOUNDARIES
& TOTAL BQUNDARIES
EOUNDARY {-LEFT Y-LEFT  {-RIGHT  Y-RIGHT  SOIL TYPE
Ao, {F1} iFT FT {FTi BELOW BND
H Y SHER 32,00 i
2 32,00 40,00 43,00 !
3 43.490 33,80 47.00 58,90 1
4 47,00 SR 5500 38.00 !
3 32,00 28.00 73,00 46,00 1
6 3.00 45,20 82,90 40,00 1
[SQTROPIC 30IL PARAMETERS
{ TYPE(S] GOF S0IL
SJIL TOTAL  SATURATED  COHESION FRICTION  PORE  PRESSURE
TYFE UNIT 47, UNIT #7. [INTERCEPT  ANGLE PRESSURE CONSTANT
NC.  (FLFY {FCF} {PSF} {DEG! PARAMETER {PSF)
1 70 122.0 150.9 39 00 .0
| PIEZCMETRIC SURFACE(S) HAVE BEEN SPECIFIED
UHITWEIGHT GF WATER = &2.4¢
PIEIOMETRIC SURFACE NO. 1 SPECIFIED BY 2 COORDINATE FOINTS
FOINT 1-8ATER {-4RTER
NC, {FM (FT)
! il $0.00
2 32.00 40,00
A CRITICAL FAILURE SURFACE SEARCHING METHOD, USTHG A RANDOH

Atz 1§54
(fsmt ;27.va
31,7: »0‘7F°“‘

s /s‘oF s,.p
Sheady state, Static
Fs=1.5

S/aP-E. = 6.94:V

PIEZOMETRIC

SURFACE
NG,

1



TECHNIGUE FOR GENERATING CIRCULAR SURFACES, HAS BEEN SPECIFIED.

100 TRIAL CURFACES HAVE BEEM GENERATED.

10 SURFACES INITIATE FROM EACH OF 10 POINTS EQUALLY SPACED
ALONG THE GROUND SURFACE BETHEEN 00 FT.

AND X = 30.00 FT.
EACH SURFACE TERMINATES BETHEEN 1 = 50.00 FT.
AND X = B0.00 FT,

UNLESS FURTHER LINITATIONS WERE INMPOSED, THE MINIMUM ELEVATION
AT #HICH 9 ZURFACE EXTENDS I8 Y = .00 FT.

§.20 FT. LINE SEGMENTS DEFINE EACH TRIAL FAILURE SURFACE.

FOLLORING ARE DISRLAYED THE TEN ¥0ST CRITICAL OF THE TRIAL
FAILURE SURFACES EYAMINED. THEY ARE ORDERED - HOST CRITICAL
FIRET.

FRILURE SURFACE SPECIFIED BY 7 COGRDINATE POINTS

POINT X-5URF Y-SURF

40, {F7) i
! 20,590 40,00
2 27.84 38.41
3 35.80 39.2
4 43.18 42,30
3 49.31 47.43
6 33.87 .14
7 .78 38.00

233 1,514 #5¢

[

¢
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Supplied by GEOCONP Corp. f - ,,_1,‘,.:,-}‘
342 Sudbury Rd., Concord, MA. 01742 A7

(617)369-8304 3’4; - )01 f’V:[

portions of this software and docusentation ars Pz 3‘0
copyrighted 1983,1984 by GEOCOMP Corp.

Al! rights are reserved. -
: cC =219 PSJC
GEOSLOPE is baced on tha program, STABLZ, developed
at Purdue University under sponsorship of the .
Federal Highway Adainistration. g”“"" s‘*ﬂﬂ‘b; D)'mw’h.o
SEQCOMP Carp. has modified the program to run an T Aol j/
varicus aicrocomputers and plotting devices.
BEOCOMP Corp. aakes no warranties s to the fitness F= [ .21
of this software. The user bears all responsibility °
tor accuracy and correctness of results produced by 51°PC= 0.1 H W

this coftwara. See the users manual for further
warranty infarmatian.
-~3L0PE 3TAEILITY AMALYSIS--
FIMPLIFIED JANBU METHOD OF SLICES
IRRESULAR FAILURE SURFACES

PROBLEM DESCRIPTION  VAL-CAM SED. PO
S ~

NDS; GENERIC FOND W/ STEE
PEST SLP % HIGHEST EM

EMB & WEAK SOIL

BOUNDARY COORDINATES

b TOP  BOUNDARIES
5 TOTAL BOUNDARIES

BOUNDARY I-LEFT f-LeFT  Y-RIGHT  Y-RIGHT  SOIL TYPE

NG, {FT) {fTi {FT} {(FT3 ELOR BND
! L0 40,90 34.00 40,00 1

2 34.00 40,00 43.00 33,80 1

3 43.00 53.00 47.00 36,00 1

3 47.00 I83.00 55,00 58,00 1

3 33.00 58. 00 73.00 46.00 !

L) 73.00 46,00 82.00 30,00 i

ISOTROPIC SOIL PARAMETERS

{ TYPE{E} OF 20IL



——

1/

SOIL  TOTAL  SATURATED  COHESION FRICTION  PORE  PRESSURE PIEZOMETRIC
4T,

ATUR
TYPE UNIT ¥7. UNIT INTERCEPT  ANGLE  PRESSURE CONSTANT  SURFACE
NO.  {PCF! {PCF] {PSF} (DES} PARAMETER  (PSF) NO.
t 170 122.0 150.0 31.9 00 0 {
| PIEIDMETRIC SURFACE{S) HAVE BEEN SPECIFIED

UNITWEIGHT OF WATER = 52,40

[EIOMETRIC SURFALE WO. 1 SPECIFIED BY 2 CODRDINATE POINTS

POINT I-4ATER Y-4ATER

Rl {FT} {FT}
i 40 40.00
e g2.09 40,90

A HORIIONTAL SARTHOUAKE LOADING COEFFICIENT
OF .100 HAS EBEEN ASSIGNED

A VERTICAL EARTHGUAKE LOADING COEFFICIENT
OF .000 HAS BEEN ASSIGNED

CAVITATION PRESSURE = .0 PSF
CRITICAL FAILURE SURFACE SEARCHING METHOD, USING A RAN
cor

on
TECHNIQUE FOR SENERATING CIRCULAR SURFACES, HAS BEEN SPECIFI

]
CIFIED.

106 TRIAL SURFACES HAVE BEEN GENERATED.

10 SURFACES INITIATE FROM EACH OF 10 PGINTS EQUALLY SPACED

ALONG THE GROUND SURFACE BETHEEN X = .00 FT.
AND X = 30.00 FT.

EACH SURFACE TEZRMINATES BETHEEN X = 30.00 FT.
AND X = B0.0O FT.

UNLESS FURTHER LIMITATIONS WERE IMPOSED, THE MINIMUM ELEVATION
AT WHICH & SURFACE EXTENDS IS Y = .00 FT.

8.90 F7. LINE SEGMENTS DEFINE EACH TRIAL FAILURE SURFACE.

FOLLOWING ARE ISPLAYED THE MOST CRITICAL OF THE TRIAL



FAILURE SURFACES EXAMINED. THEY ARE ORDERED - MOST CRITICAL
FIRST.

FAILURE SURFACE SPECIFIED BY & CODRDINATE POINTS

POINT X-5URF Y-SURF

ND. {FT) {FT}
{ 26.47 30,00
2 483 39.25
3 12.41 41.12
4 49,17 45.41
S 4.17 51,65
6 56.18 97.21
P21 1211 #&#

FRILURE SURF3CE SPECIF

FIED BY 7 CODRDINATE POINTS

POINT X-SURF 1-SURF

ND. (FN {FT}
1 20,00 40,00
2 27.84 33.44
3 35.80 39.20
4 43.18 42,30
3 49.31 47.43
5 33.47 4.4
7 .76 58.00
23 1,267 ##

FAILURE SURFACE SPECIFIED BY 6 COORDINATE POINTS

POINT X-SURF Y-SURF

NO. {(FT) {FT}
1 2b.67 40,00
2 34.32 37,66
3 42.22 38.90
3 48.78 43.48
3 32.46 50.48
5 53.06 98.60

oA
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T/ GAR CO TESTING LABORATORIES

532 West 3560 South 5828 South 1900 West %S )2;\,
Salt Lake City, Utah 84115 Ray, Utah 84067 Y 7N
Phone 2664488 Phone 776-5355 o T /
December 2, 1988 o OV
L R
% %

Valley Camp
Scofield Route
Helper, Utah 84526

Attn: Steve Tanner
Gentlemen,

Enclosed are the in place density, direct shear, soil
classification and cchesion properties of samples taken from
Valley Camp Fond #1.

The pond bottom is a light brown sandy clay with some silt.
The south and west sides have a garay silty sand. The colar
change could be natural but is praobably the result of zoal dust
deposited in the pond over the years.

Samples were taken by driving <(by handl a thin walled
aluminum tube ipto cut outs from the embankment approximately 2

-

feet above the water and Z feet in from the sur face.

Samples #1 & #35, and #2 & #3, were so similar that only cne
direct shear was done per set. Sample #4 was disturbed and no
direct was per formed but the torvane shear in the field was 200
psf.

As to the request of Randy Harten, Division of 0il, Gas and
Mining, no engineering analysis has been performed , only the
testing of the samples. If you have any questions regarding this
information please do not hesitate to call.,

Sincerely, v
-—3\/”'74\——%_

Tom McNamee

Lab Manager

cc: Randy Harten
Division of 0il, Gas,Mining

National Voluntary .
Laboratory Accreditation United States Department
Program of Commerce Accredited

Member: ASTM, ACI, AGC

|
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<oF; GARCO TESTING LABORATORIES

s
NVLAP
Accredited 532 West 3560 South 5826 South 1900 West
Salt Lake City, Utah 84115 Roy, Utah 84067
Phone 266-4498 Phone 776.5356 A e !g b
- $\Gead Y IR
December 2, 13988 -
i& DEC -6 1988

Valley Camp of Utah, Inc.
Scofield Route | VALLEY CAMP OF UTAH, INC.

Helper, Utah 84526
Attn: Steve Tanner:

Sample 1 & S
Soil Classification - Sandy Clay (CL»?

Pn_CPSF) 200 1000 1500
At Feak % Load 15.9 20.5 34.1
(PSF)> Shear Strength 763 2984 1637
M.C.i 1S.2 15.8 14.7
Y di 115.7 113. 3 120.1
MC f 17.3 16.9 15.8
Yot 108.2 120.4 126.4

Sample =

Soil Classification - Very fine sand (ML)
En_CFSF) 100 =90 200
At Peak 7% Load 6.1 7.1 8.6
Shear Strength (FSF) 293 341 413
M.C.1i 4z.7 40.6 3z.0
J di 76.4 78.8 83.8
MC f ) 44.6 41.6 38.5
& daf 75.4 80. 4 85.9
MCZ = Moisture Content
Jf = Dry Unit Weight
Sincerely,
/M
cc: Randy Harten Tnm Mz
Div of 0Oil,Gas,Mining Lab Manager

National Voluntary )
Laboratory Accreditation United States Department
Program of Commerce Accredited

Member: ASTM, ACI, AGC
|
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. ROLLINS,
7} BROWNand
. GUNNELL,

INC. e

November 16, 1988

Barry Barnum.v: B 'i "; v_m NQV i7i988v
Scofield Route o o :
Helper, UT 84526 \ | VALLEY CAMP OF UTAH, INC.

Gentlemen:

We have completed the required testing of soil samples
obtained from two test pits excavated at Valley Camp near
Scofield, Utah. The location of the test pits are shown in
Figure No. 1 with their logs presented in Figure No. 2. It will
be observed that the subsurface materials in both areas consist
of a brown gravelly sandy silty clay.

Sampling of the test pits, occurred at three-foot intervals
throughout the depth investigated. Each sample was classified
according to the Unified Soil Classification System. The symbols
designating the soil type are shown on the logs.

The in-place unit weight and natural moisture content are
also shown on the logs ranging from about 90 pounds per cubic
foot to about 110 pounds per cubic foot and 6% to 11%
respectively for Test Hole No. 1 and from 91 pounds per cubic
foot to 97 pounds per cubic foot and 8.6% to 21.5% respectively
for Test Hole No. 2.

The saturated unit weight for'samples obtained from about 6
feet below the ground surface in Test Hole No. 1 is 118.2 pounds
per cubic foot.

1435 WEST 820 NORTH
POST OFFICE BOX 711
PROVO, UTAH 84603 -

< g - - e e mmee el et el &

!
Y

PROVO 374-5771
SALT LAKE CITY 521-5771
AREA CODE 801
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. A consolidated drained direct shear test was performed on
the samples from a depth of 6 feet in Test Hole No. 1. The
results are shown in Figure No. 3 in the form of a Mohr envelope.

The results indicate a friction angle of 38.5 degrees and a
cohesion of 1 psi. .

If you have any questions regarding the information
contained herein, please contact me.

Yours truly,

s J oz

Steven L. Smith

SLS: jsh
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Hydrologic Calculations
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Trapezoidal Channel Flow Calculations using Mannings Eguation

Client:

Project No.:
Channel Section:

GENERAL CRITERIA:

CALCULATION:
{Channel Depth)

CALCULATION:
(Velocity Check}

Valley Camp Coal Co.

007.11.100
D—-1

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

Min. Bottom Slope:

Max. Bottom Slope:
Freeboard:

Depth (Min. S):
Gn/1.49(S)1/2=
A(RIZ2/ 3=

Required Depths:
Alrea:

Ferimeter:
Hydraulic Radius:
Velocity:

Riprap Ck (V<37):

Depth (Max. 8):
Gn/1.49(8)1/2=
A(RIZ/ 3=

Required Depth:
Area:

Ferimeter:
Hydraulic Radius:
Velocity:

Riprap Ck (V<37):

DESIGN CRITERIA:

Bottom Width:

Side Slope 1:

Side Slope 2:

Min. Bottom Slope:
Max. Bottom Slope:
Min Channel Depth:
Riprap (Min §):
Riprap (Max S8):

Date: 3JI0-Jun-89
Time: 04:21 FPM
Computed: DEH
UNITS
3.90 cfs

1.0 feet

2.0 1/mi

2.0 1/m2

0.030

0.030 ft/+t

0.030 ft/+t
0.50 feet
Q.30 feet

0.455

0.457
1.00 feet
1.00 ft2
I.24 feet
0.31 feet
I.90 Ft/sec
Not Needed
Q.44 feet

Q.352

0,353

Q.94 feet
Q.83 ft2
2.97 feeat
0.2 feet
4,71 Fft/sec
Not Needed

1.0 feet

2.0 1/mi

2.0 1/7m2

3.0 %

5.0 %
1.00 feet
Not Needed
Not Needed
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Yalley Cemp Coal - U-
ARE A== 3.4 ACRES

AVERAGE BASIN SLOPE= 41.8 PERCENT
CURVE NUMBER= 85.95
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Yalley Camp Coal — D-3 Funcdd Caiculations
{Continued)

avtts o soums ssewe savm o seme coags seert LS Ymiks Shted st maf S Sasrm citrs cerve SR It wem ieeis el i s eeas eas SO S ST ithts Smae LS St steed sires WS TS TSRS S4gst ets TIIS S Shute suake miats OISR S0Lre Seb Mvmes Sui ST ees s oo S mery e sems i Sants seves
TN TR I SR I DS OIS R DN I SN N oI ST I N T R A S S e I I s T L T A O S R T N R N I S R A I IR I IR I I T N S N R I s s e

ACCUMULATED RAINFALL UNIT . OUTFLOW
TIME FAINFALL RUMOFF EXCESS HYDROGRAFH HYDROGRAFH
HOURS INCHESD INCHES INCHES CFs CF5
2.61 < FHRT - 1677 » 0021 s 1.33
HYDROGRAFH FEAK= 2.61 cts
TIME TO PEAK= 2.32 Hours

RUNGFF YVOLUME= «24 Acre—fFeet



Trapezoidal Channel Flow Calculations using Mannings Equation

_ Client: Valley Camp Coal Co. Date: 30-Jun-89
Project No.: 007.11.100 © Time: 04:26 PHM
Channel Section: D-3 Computed: DEMH
UNITS
GENERAL CRITERIA: Design Flow: 2.61 cfs
Bottom Width: 0.0 feet
Side Slopel: 2.0 1/mi
Side Slope2Z: 2.0 1/m2
Friction Factor: 0.030
Min. Bottom Slope: 0.015 ft/ft
Max. Bottom Slope: 0.013. ft/+t
Freeboard: Q.30 feet
CALCULATION: Depth (Min. S): Q.69 feet
{Channel Depth) Gn/1.49(S)1 /2= 0.430
A(RIZ2/ 3= 0.435
Required Depth: 1.19 feet
Area: 0.95 ft2
Perimeter: J.09 feet
Hydraulic Radius: 0.31 feet
Velocity: 2.74 +Ft/sec
Riprap Ck (V«<37): Not Needed
CALCULATION: " Depth (Max. S5): Q.69 feet
(Velocity Check) Gn/1.49(5)1/728= Q.430
A(R)IZ2/ 3= 0.435
Required Depth: 1.19 feet
Areas 0.95 12
Perimeter: J.09 feet
Hydraulic Radius: 0.31 feet
Velocity: 2.74 +ft/sec
Riprap Ck (V<57): Not Needed
DESIGN CRITERIA: Bottom Width: Q.0 feet
Side Blope 1: 2.0 1/ml
Side Slope 2@ 2.0 1/m2
Min. Bottom Slope: 1.3 7
Max. Bottom Slope: 1.9 %
Min Channel Depth: 1.19 feet
Riprap (Min 8): Not Needed

Riprap {(Max 8): Not Needed
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CLIENT //ﬂ//jj dm 7] SHEET

OF

PROJECT @ ml
uLLE“ FEATURE :::::::D
& LUCEne T T
257 Comvenjence OFF )

| Cfeutotted Bon-or? : %7—‘—', 043 A4

Tl e TR0 0.00175 -0t Gered
A-F0  (Htherbar’)
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ﬁgd/aa/ ¢ éﬂf% 225 poef
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FRCIETT s Malley Camp Coal - D54 Sono+d Caloulations
OFREM= . & ACRES

AVERAGE BASIN SLOFE= 8.4 PERCEMT

CCURVE NUMBER= 90,0

DPESIGN STORM= 1.55 INCHES

STORM DURATION= &. 0 HOURS

HYDRAULIC LENGTH= 225, FEET

MINIMUM INFILTRATION RATE= .00 IM/HR

2546 HOURS GPCF o= 17.71 CF8 BFIN=29.26874 IMCHES
2400 ITERATIONS= = 2C8 &~hour

sntou samae svoms oran 7o et ey et Temsh TS Smerd Ty paeww ToAM: Tiws e Tems seecs WS ST oy S P oot Siois oy ooy AU S R St sy SIS Ty s oass Semt SSUIG SSmt Shile Samp AR Saiee Sirww mwes sseve SSUES Sedee Seeas S s TG et s e M S S stais ot et ST
L T T I I I S T T N A e O T T I e e T L T 2 L S A S L S O A I R g I S N I I N S S N NI NSNS SRR IR rs s

ACCUMULATED RAINFALL UNIT BUTFLOW
TIME RAINFALL RUNOFF EXCESE HYDROGRAFH HYDROGRAPH
HOURS INCHES INCHES INCHES CFS CFS

T T I e S S T I S T L T I T S T T R I T T T Y S I O T N N R I I A I I I I I I I EI I I TS IR T T o

1.54 . 2204 . 000 elsisle] .0 . 00
1.54 L2279 Selalsle] « QOO0 17.7 D0
1.899 » 23E5 . - D002 L0001 5.7 . 00
1.461 « 28430 » D004 » 02 « O ela)
1.64 <2506 . D007 < D003 « 0 .00
« VATET L0154 3 37
1793 L0159 w i - 38
1257 154 -0 .39
L2125 .1 48 1 40
. 2298 . .41
L2474 0 I 4
255 0 R
W 2TTT O - 53
W 2827 « 17
« 2ETT . 12 . L
2723 Wi 212
. 2979 e .12
o S50 o 12

HYDROGRAPH PEAK= LAT cfs
TIME TO PEAK= 2.49 Hours
RLUNOFFE VOLUME= L04 Acre-Feet
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CLIENT // ////// ﬂﬁﬁf[) sweer_/ __or

PROJECT 10; 7 /h/ COMPUTED
& LUCER: L e T —
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70 75/ %{d Jetdf 5 0.00/75 =28 dereg
/ A =24
/MVf = Z34/ = 04
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o Malleay Camp Coal -~ D38 Runofd Calcoculations

AREA= 2.8 ACRES

AVERAGE BASIN SLOFPE= 14.7 PERCENT
CURVE NUMEER= 91.5

DESIGN STORM= 1.55 INCHES

STORM DURATION= &.0 HOURS

HYDRAULIC LENGTH= 850, FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

TP= L0300 HOURS RPCFS= 42.36 OFS BFIN=15.00146 INCHES
Chm 73,9430 ITERATIONS= g SCS5 é&-hour
ACCUMULATED RAINFALL UNIT QUTFLOW
RAINFALL RUMOFF EXCESE HYDROGRAPH HYDROGRAFH
INCHES INCHES INCHES CFS CFS
1837 = 000 » OO0 . 0
1888 « Q00 o 00 8.4
. 1824 » QD00 I2.5
- 1P22 2 D000 2.4
. 1931 Raleiels] .8
MEaTele i Tl
. m0EE » D004 A
. 29T alslel ) 1.3
D008 £ .
.1
i

H

3
Y L
4

......

ARG
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Trapezoidal Channel Flow Calculations using Mannings Equation

Client:
Project No.:
Channel Section:

GENERAL CRITERIA:

CALCULATION:
(Channel Depth)

CALCULATION:
(Velocity Check)

Valley Camp Coal Co.

007.11.100
D-SE

Design Flow:

Bottom Width:

Side Slopel:
Side Slope2:

Friction Factor:

Min. Bottom
Max. Bottom
Freeboard:

Slope:
Slope:

Depth (Min. 8):
Gn/1.49(8)1/2=
A(R)2/3=

Required Depth:

Area:
Ferimeter:

Hydraulic Radius:

Velocity:

Riprap Ck (V<&7):

Depth (Max. 8):
Gn/1.49(8)1/2=
AR Z2/3=

Required Depth:

Area:s
Ferimeter:

Hydraulic Radius:

Velocity:

Riprap Ck (V<57):

2.16
2.0
2.0
2.0

0.030
0.030
0.110

0.50

.28
0.232

0.253

.78
Q.70
3,23
0.22

3.08

Date: 3I0-Jun-89
Time: 04:55 PM

Computed: DEH

UNITS
cfs
feet
1i/ml
1/m2

ft/ft
ft/Ft
feet

feet

feet
ft2
feet
feet
ft/sec

Not Needed

DESIGN CRITERIAS

Bottom Width:

Side Slope 1

-«
-

Side Blope 2:

Min. Bottom
Max. Bottom
Min Channel
Riprap (Min
Riprap (Mau

Slope:
Slope:
Depth:
8) s
5):

Q.19 feet
0.131
G.133
.69 feet
.45 ft2
2.85 feet
0.16 feet
4.78 Fft/sec
Not Needed
2.0 feet
2.0 1/m1l
2.0 1/m2
J.0 %
11.0 %
0.78 feet

Not Needed
Not Needed
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;0 Wallasy Camp Coal - D4 Buneds Caloulations

AREA= 1.1 ACRES

AVERAGE BASIN SLOPE= ?.9 PERCEMT
CURVE MUMBER= 91.0

DESIGN STORM= 1.53% INCHES

STORM DURATION= 6.0 HOURS

HYDRALL.IC LENGTH= S00. FEET
MIMIMUM IMFILTRATION RATE= .00 IN/HH

Tr= 0474 HOURS OPCFS= 19.17 CF8 BFIN=17.28Z%Z7 INCHES
C3= 88.1°215 ITERATIONS= 3 8CS b4~-hour

ACCUMULATED RAINFALL UNIT QUTFLOW
TIME RAINFALL RUNOFF EXCESS HYDROGRAFPH HYDROGRAFH
HOURS INCHES INCHES INCHES CFS CFS

120 20 I s 0 S ST U 25T S 2D O O U N D R R S R R S S S 3 2 T R T e I S R e I S S T SR S SR I S I SR s S sm sI e mp e
L1974 » Q000 i s] . 01
- 20010 000 F.9 00
. 2025 » D000 14,7 D0
. 2050 » D000 19.2 20
. 2074 « D000 14.2 « 20
» 2104 10.8 « 0
PR X ba2 PRolh
L2189 3.2 a0
2232 - D00E 1.3 00
22T L 00 -7 PR
£ 2317 L0113 = 01
L 2TER 22014 =1 PR
. 2402 LO0LT a5 02
2.41 . BE23 - 2480 L2104 - 0 "7
2,43 . 8489 . 2085 LD105 -0 .78
2.44 » 8655 26T 0106 7 7
i 1 - 89821 L2798 L3107 . i . 80
2.47 . B398 2907 2108 "

53 Tyt L T
LRV I0 g N )




Trapezcidal Channel Flow Calculations using Mannings Equation

Client:
Froject MNo.:
Channel Section:

GEMNEFRAL. CRITERIA:

CALCULATION:
{Channel Depth?

Valley Camp Coal Company

007.11.100
Ditch D-&

Design Flow:
Bottom Width:

Side Slopel:

Side SlopelZ:
Friction Factor:
Min. Bottom Slope:
Max. Bottom Slope:
Freeboards:

Depth Min. Flow):

Bn/l1.84R(8)1/2=

Seoul red Deoths

Areas

Ferimetar:
Hydraulic Radioas:

0.82
0.0
2.0
2.0

0. 0Z0

0,02

0.02

0. 580

0.42
0,117
0.117

0,92

0,34

1.8%9

0,17

T
2 B

Mot

Meas

Date: 18-May-B9
Time: 11:42 A&H
Computed: FGEH

UNITS

cfs

feet

1/ml

1/m2 .

+t/F%
fL/f%
feet

feat

~t
[n gl f]

- [} 1§ b i
! 1]
HIB S e (Y

L i b
n o

7
3
.

=3

1
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HANSEN o Lol G coenres Bl
nLLE“ FEATURE 277 cn:cu:
& LUCEnc oy vo. 2O 210D onve S//IET
D74 .
70—'é/ %m > 53+ 0.00175 =0.§ Zc
CN=F0 (stirbad)
/%4//0/727{077 = /5T nther (70 v, G 4r)

| éya?dﬂ/k é/x}f}%: 320 et
s e_(/asa)(s)(/oo) | )
P Bszo lag) =Z37E

Gatenlatd Kumors: Q= 057K

Okl Leson
Spn= 2% &y bepe il o frzsr
I 87 b-0,/M=Z , #1-0.03

T V= F51 Uy 250 A,
7 &

‘y 037 N 037/}77’ necessary
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ey oty me e e Lyt e e N e =S P -
FRCIECT Vall @Y L amD L O-7E8 Funedfd Caloculations

AREA= .8 ACRES

AVERAGE BASIN SLOPE= 23.7 PERCENT
CURVE NUMBER= <90.0

DESIGN STORM= 1.35% INCHES

STOFM DURATION= 6.0 HOURE

HYDRAULIC LENBTH= S00. FEET
MINIMUM INFILTRATION RATE= .00 IM/HR

TR= 0292 HOURS GFCF 8= 20.469 CFS OFPIM=25. 46497 INCHES
C3=12&. 4273 ITERATIONS= 2 SCS &~hour

ACCUMULATED. FAIMFALL UNIT OUTFLOW
TIME RAINFALL RUNOFF EXCESS HYDROGRAFH HYDROGRAPH
INCHES INCHES = IMCHES CFs CFS

soame tam s e oo oo v e s iacy arer some doy oo govmn o e s gy 4o oo ooy oy S iy T I SHRNS e Do saes Sem SEO ST faaas sazar rveo e i femae S o i s e et i I e e = g S S ooy ey et S 7 e e v

«2147 - QOO0 - QOO0 L0 00

L 22T « OO ESIslsls) 20,7 1)
IR = . D000 < Q000 5.7 . 0
. 2305 2 RHONE . 02 — ale
- 2491 L 0E « 0T .0 . 0
. T8R4 - 1480 § .47
. 7415 . LAES Y .49
L FTE4 . 1839 ] L2l
. 308% .27 -3 PRI
L2424 2221 s .4
s T
2 03 .57
o LY.
i) .
i - 15
a0 214



-
’

—

Mt

Trapezonidal Channel Flow Calculations using Mannings Egquation

Clisnt:

Froject No.: O007.11.100
Channel Section: Ditch D-74

GENERAL CRITERIA:

CALCULATION:

{Channel Depth)

Design Flow:
Bottom Width:

Side Slope

i:

e
n

Side Slopel:

Friction F

actor:

Valley Camp Coal Company

Min. EBottom Slope:
Max. Hottom Slope:

Freeshoard:

Depth (Min

. Flow

Y

Bn/1.49(3)1/2=

ACR) D/ T=

Feguired D
Areas
Parimnsters
Hydraulic
Vel ool bty
Fiprap Ok

Denth  (Ma,

Gl A

HR

Fequired
AT T H

arhh

Radiu

it

IS

Fieonag

Hert bom

2T ey

4
A
S

g,

a
"
i
Yu
7 a

Q.50

0,37
0. 081
G081

.87
0,27
1.65
.14

- 4
2,10

Date:
Time:s
Computed

UNITS

cfs
feet
1/mil
1 /m2

ft/ft
ft/ft
+eet

faest

feat
+t2
feet
+eat
ft/eec

Not Needed

12-May-89
03209 PM
: FEH

o S

L
o R
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Yalley Camp Cosl - D-7R Funoff Calculations

AREA= 1.6 ACRES ;
AVERABE BASIN SLOPE= 13.3 PERCENT 3
CURVE MUMBER= ©91.9 :
DESIGN STORM= 1.532 INCHES

STORM DURATION= 4.0 HOURS

HYDRAULIC LENETH= 7O0. FEET

MINIMUM INFILTRATION RATE= .00 IN/HR

F= .0448 HOURS OPCFS= 25.87 CFg BFIN=1&6.0323 INCHES
= 7R.02T0 ITERAT IONG= 8 SCS &~-hour

e N N T o R o T Ere————
T T T o o I T T T T 0 o Ty o o 2 S T I e T o s o I e O o o S T S T R N S I N S S I A SN I S i oI SN A S A s I i

ACCUMULATED RAINFALL UNIT OUTFLOW
TIME RAINFALL RUNOFF EXCESS HYDROGRARFH HYDROGRAFH
HOURS INCHES INCHES INCHES CFSs CFSs

R S T A R 2 2 o e A . L T B S R L o e e e A O L O O R R R N S N T N S T T S I IR I S SR S S s R e s e e

1.29 1741 Ralslale] . D000 L0 .00
1.3 . 17468 « D000 - OO0 Z.2 . 00
1.33 - 1794 ulslal) . D000 19.83 .00
a3 « 18221 « D00 oL G .00
1,35 . 1848 < D00 21,9 L OD
1.37 1874 Ralelhi 14.5 20
i.3% . 1301 L 002 8.3 00
1o L1927 - 00T 4, PESIs
1.42 . 1RE4 Ealalel:} =1 o0
1.4% - 1380 . D00 Lo L0
1.43 - 2OGT S 00T .4 00
1.47 L 20E4 Eslalels L0 Lo ot
.48 pstatote L O10 L ST o ot

.‘“.'. 1

7 1

0 1

.0 1.

::} 1
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Trapezoidal Channel Flow Calculations using Mannings Equation

Client: Yalley Camp Coal Company Date:

Froject No.s DO07.11.100

Channel Section: Ditch D-7H

GENMNERAL CRITERIA: Design Flow:
Hottom Width:
Side Slopel:

Side Slopel:
Friction Factor:
"Min. Bottom Slope:
Maxx. Bottom Slope:

Fresboard:

CALCULATION:
{Channel Depth)

Depth {(Min. Flow):
Bn/1.49(8)1/2=
aRY R/ T=

1

Hgouired Depthos
Ar=as

Ferimeter:
Hydraulic FRadius:
Velooity:

Fiprap Ck (V<57

Depth (Max. Flow):

ko Ons1.48%9 (8 1/8=
AIREY D/ O

Fequired Depth:

Areas

Ferimeter:

Hydraplic Fadias:

Velocity:

Hiorap Sl {LOEDY .

DESIGN CRITERIA: Bottom Width:

9 ’f s

.
s 1w
pel el - B

"
Laps o
1 n‘—« oo o
Lo 8
™

o o
@ 12-May-8%
imes DTG BM

Computed: FEH
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Gra 20 fest
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7y . ."|‘7‘_'
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1

=3
1 O
Pt}
i ot Y

fee
.15 fee
13-. 54 {-t/’E@C
Mot Mesded

1.0 +@ath
2. 17mi
-~ 1 =
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£k s £

s

Y
i
i
<y TED
r
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s Malley Camp Cosl — D8 Funofd Caloulations

bur £33

AREAQ= 1.5 ACRES _
AVERAGE BASIM SLOPE=  2&.0 PERCENT
CURVE NUMBER= 91.4 o

DESIGN STORM= 1.3535 IMCHES

STORM DURATION= 4.0 HOURS

HYDRALH. IC LENGTH= &HO0. FEET
MIMNIMUM INFILTRATION RATE= .00 IN/HR

TE= 0305 HOURS OFPCFS= I7.25 CFS OFIN=24.562463 INCHES
CE=121.,383%9 ITERAT IONSG= g 508 S~-hour

ACCHUMULATED FATNFALL UNIT DUTFLOW
TIME RAINFALL RUNOFF EXCESS HYDROGRAPH HYDROGRAPH
HOURS INCHES INCHES INCHES CFg CFs

PO . « TN L O
1.39 . R D ig.2
1.40 - - 37. 2

.y
1.42 s 25,3
1. A% - . 12.0
1.45 - R L
i.4a « 2 1.3
1,48 u . 3
1 a4g 73
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Froject
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e
a|

Charnnel Ssction:

GEMERAL

~

St

HITERIA:

Design Flow:
Bottom Width:
Side Slopel:
Side Slopel:

Friction Factor:

Min.

Freshoard:

T
Dentiy (Mi
O

103 1 I

Bottom Slope: 0,02
Max .- Hottom Slope:

P
T3 _ .
Vel

3,14

R

3 2

K

K

B
N

a7y
3

8

e
o
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AVERGEE RASIN SLLOPE= 17.2 PERCENT
CURVE NUMBER= _ 90.D

DESIGN STORM= 1.55. INCHES

STORM DURATION= &H. 0 HOURS
HYDRAULIC LEMGTH= - 125. FEET
MIMIMUM INMFILTRATION RATE= 00 INSHE
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Trapezoidal Channel Flow Calculations using Mannings Eguation

Client:
Froject No.:

Channel Section:

GENERAL CRITERIA:

CALCULATION:
{Channel Depth)

COLTULATION:
{(Velocity Check)

Valley Camp Coal Co.
007.11.100
D-10

Design Flow:
Bottom Widths

Side Slopel:s

Side Slopel:
Friction Factor:
Min. Bottom Slope:
Max. Bottom Slope:
Freeboard:

Depth (Min. 8):
Gn/1.49(8)1/2=
ARIZ/ 3=

Reqguired Depth:
Areas
Ferimeter:
Hydraulic Radius:
Velocity:
Riprap Ck (V{57):
Depth (Max. Si:
Gn/sl . 49(8)1/2=
AIRIZ/ 3=

Regquired Depths
Hrea:

Ferimeter:
Hydraulic Radius:
Velocity:

Riprap Ck (V<3573 :

12-Jul-89

Date:
Time: Q2:34 FM
Computed: DEH
UNITS
1.18 cts
G.0 teet
2.0 1/ml
2.0 1/m2
0..030
0.020 ft/+t
¢.030 ft/+t
Q.30 feet
0.49 feat
0,168
0.170
Q.99 feet
0.47 F12
2.17 feat
O.22 feet
2.531 ft/sec
Mot Needed
0,45 feat
0.138
0.139
Q.95 feet
O.41 12
2.01 feet
0.20 feet
2.91 ft/sec

Mot Nesded

CRITERIA:

Bottom Width:

Side Slope 1

Side Slope 2:

Min. Bottom Slope:
Max. Bottom Slope:
Min Channel Depth:
FRiprap (Min S
Riprap (Max Si:

0,0
2.0
2.0
2.0
E.0

0.99

feat
1/mi
1/mad
By
rL
L73

{
rest

Not NMeeded

Not

MNeeded
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