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PROJECT VALLEY CAMP SEDIMENT POND 00lA: 25-YR~ 24-HR PEAK INFLOW

AREA= 11.5 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= .00 IN/HR

TP= .1041 HOURS
C3= 35.5247

QPCFS= 83.80 CFS
ITERATIONS= 8

QPIN= 7.2073 INCHES
SCS 24-hour

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

ACCUMULATED
RAINFALL RUNOFF

INCHES INCHES

RAINFALL
EXCESS
INCHES

UNIT
HYDROGRAPH

CFS

OUTFLOW
HYDROGRAPH

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

7.35 .3143 .0000 .0000 .0 .00
7.37 .3156 .0000 .0000 4.2 .00
7.39 .3169 .0000 .0000 26.0 .00
7.41 .3183 .0000 .0000 55.6 .00
7.43 .3196 .0000 .0000 76.9 .00
7.45 .3209 .0000 .0000 83.8 .00
7.47 .3223 .0000 .0000 78.5 .00
7.49 .3236 .0000 .0000 66.3 .00
7.51 .3248 .0000 .0000 51.8 .00
7.53 .3259 .0000 .0000 38.2 .00
7.55 • 327C) .0000 .0000 27.0 .00
7.58 .3281 .0001 .0000 18.3 .00
7.60 .3292 .0001 .0000 12.1 .00
7.62 .33(>3 .0002 .0000 7.7 .00
7.64 .3314 .0002 .0000 4.9 .00
7.66 .3325 .0002 .0000 ~3 • () .00
7.68 .3336 .0002 .0000 1.8 .00
7.70 .3346 .0002 .0000 1.1 .01
7.72 .3357 .0003 .0000 .6 .01
7.74 .3368 .0003 .0000 .4 .01
7.76 .3379 .0003 .0000 .2 .01
7.78 • 339() .0004 .0000 . 1 .01
7.80 .3401 .0004 .0000 .0 .01

11.88 1.6770 .6319 • ()327 .0 16.72
11.90 1.7232 .6651 • ()331 .0 17.03
11.93 1.7694 .6986 .0335 .0 17.33
11.95 1.8156 .7325 .0339 .0 17.61
11.97 1.8617 .7667 • <)34:3 .0 17.88
11. ',9 1.907', .8013 · ():346 .0 18.1:3
12.01 1.9394 .8251 • (>238 .0 18.32
12. (>3 1. 9481 .8318 .0066 .0 18.19
12.05 1.9569 .8384 .0066 .0 17.33
12.07 1. 9656 .8451 .0067 .0 15.70
12.09 1.9744 .8517 .0067 .0 13.60

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



PF.:OJECT VALLEY CAMP SEDIMENT POND OOlA: 25-YR, 24-HR PEAK INFLOW
(Continued)

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

TIME
HOURS

ACCUMULATED
RAINFALL

INCHES
RUNOFF
INCHES

RAINFALL
EXCESS
INCHES

UNIT
HYDROGRAPH

CFS

OUTFLOW
HYDROGRAPH

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

12.11
12.13

1.9832
1.9919

.8584

.8651
.0067
.0067

.0

.0
11.40
9.41

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

HYDROGRAPH PEAK=
TIME TO PEAK=
RUNOFF VOLUME=

18.32 cfs
12.01 Hours
1.56 Acre-Feet



PROJECT VALLEY CAMP SEDIMENT POND 002A: 25-YR, 24-HR PEAK INFLOW

AREA= 7.1 ACRES
AVERAGE BASIN SLOPE= 17.8 PERCENT
CURVE NUMBER= 91.2
DESIGN STORM=' 2.92 INCHES
STORM DURATION= 24.0 HOURS
HYDRAULIC LENGTH= 860. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

TP= .0495 HOURS
C3= 74.6572

OPCFS= 108.75 CFS
ITERATIONS= 8

OPIN=15.1465 INCHES
SCS 24-hour

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

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

5.19 .1920 .0000 .0000 .0 .00
5.21 .1932 .0000 .0000 33.8 .00
5 '"'), .1943 .0000 .0000 99.8 .00."'-...-

5.25 .1955 .0000 .0000 101.9 .00
5.27 .1966 .0000 .0000 67.3 .00
5.29 .1978 .0000 .0000 35.() .00
5.31 .1989 .0000 .0000 15.7 .00
5. 3~; .2001 .0000 .0000 6.3 .00
5.35 .2012 .0000 .0000 2.4 .00
5.37 .2024 .0000 .0000 .8 .00
5.39 .2036 .0001 .0000 -::- .00."-'
5.41 .2047 .0001 .0000 .0 .00

11.88 1.6698 .8932 .0370 .0 13.21
11.90 1.7137 .9304 .(>372 .0 13.31
11.92 1.7577 .9679 .0374 .0 13.40
11.94 1.8016 1.0055 .0377 .0 13.49
11.96 1.8456 1.0434 .0379 .0 13.58
11.98 1. 8895 1.0814 .0381 .0 13.66
12.00 1.9334 1.1197 .0383 .0 13.74
12.02 1.9438 1.1288 .0091 .0 12.82
12.04 1.9521 1.1360 .0073 .0 9.89
12.06 1.9605 1.1433 .0073 .0 6.77
12.08 1.9688 1.1506 .0073 .0 4.63
12.10 1.977.1 1.1579 .0073 .0 3.50
12.12 1.9854 1.1652 • (i<)7:3 .0 2.98

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

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

13.74 cfs
12.00 Hours

1.20 Acr-e-Feet



)ALLEY CAMP SEDIMENT POND 003A: 25-YR. 24-HR PEAK INFLOW

AREA= 7.1 ACRES
AVERAGE BASIN SLOPE= 32.0 PERCENT
CURVE NUMBER= 85.0
DESIGN STORM=' 2.92 INCHES
STORM DURATION= 24.0 HOURS
HYDRAULIC LENGTH= 1100. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

TP= .0571 HOURS
C3= 64. T302

QPCFS= 93.76 CFS
ITERATIONS= 8

QPIN=13.1325 INCHES
SCS 24-hOLlr

==============================================================
ACCUI"1ULATED

TIME RAINFALL
HOURS INCHES

RAINFALL
RUNOFF EXCESS
INCHES INCHES

UNIT
HYDROGRAPH

CFS

OUTFLOW
HYDROGRAPH

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

8.03
8.04
8.05
8.07
8.08
8.10
8. 11
8. 1 :~;

:3" 14
8.15
B.17
B.18
8.20
(3. :21
B .. 2:~::

8 .. 24

,.-, ..-,"7
'::~ :1 ..::• ./

:L 1. 91
11 .92
11. 94
11 • 9~5

'j .,:•. II 1.) ./

.3522

.3532

.3542

.3552
• :3562
.3572
.. 35~32
.3592
.. ~:;6()2

":!"~"':l:"· ._'\_.'.,:.. ..:..
• 36~32
• :3642

";r". / ·····1
• -.':100.":"

'-r R'';' •••• ,f ....

" '.~I,/ 1.).,:::

1.7670
J. u '7987
1 • (3:::;;04
i ,,8.~)2()

1 . ':.i400
1 .. cJ-'+60
:I. • 9~320

.0000

.0000

.0000

.0000

.0000

.. 0000

.0000

.0000

.0000

.. 0000

.0000

.0000

.0000

.0000
.. 0000
.000:1.
,,(>(>(, :l
.0001
u ()()()~2

• 6~:; 10

.•.., r.:.-r.::"'"-'
" / •.•..1 .....:(::>

u "76(; 1

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.. 0000
,,0000
:I (i(>C>e)

.0216
.. (j2l~3
" ()~::2()

.0:222

I. ():l. (}5

.004:::::

.004:::;;

.00·44

" ()()44

.0
8.9

45.9
81.6
93.B
84.9
66.1
46.4
:::;'0. 1
H3. ::7!
10 .. 8

6 .. 1
.~ ..=!'
"._' If ,_I

l.8

0:::'
.-..!

• :I.

.. ()

" ()

.0

.0
II ()

·()

.0

.0
·()

:r ()

II ()

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.0-0

:1.0.36

lO.$:,9
:1. () .r E~()

:L () " (:?()

1 ( " '::JC.)

10.9f3
10.44

(;"1 • :2:::;;
"7 • 6~~;

-'·]·.7.ii.

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

HYDROGRAPH PEAK=
T I l"/Ero PEril';:':::
;::;" \...! !\j U j=:' ;::. '.) iJL. ij i"! t:. :;;,"

1 ::? :J () () i"1 C) t...l. r" :::.



PF-:OJECT VALLEY CAMP SEDIMENT POND 004A: 25-YR~ 24-HR PEAK INFLOW

AREA= 37.1 ACRES
AVERAGE BASIN SLOPE= 40.0 PERCENT
CURVE NUMBER=' 83.0
DESIGN STORM= 2.92 INCHES
STORM DURATION= 24.0 HOURS
HYDRAULIC LENGTH= 2040. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

TP= .0896 HOURS
C3= 41.2379

QPCFS= 312.99 CFS
ITERATIONS= 8

QPIN= 8.3664 INCHES
SCS 24-hour

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

TIME
HOURS

ACCUMULATED
RAINFALL RUNOFF

INCHES INCHES

RAINFALL
EXCESS
INCHES

UNIT
HYDROGRAF'H

CFS

OUTFLOW
HYDROGRAF'H

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

8.77 .4088 .0000 ."0000 .0 .00
8.78 .4104 .0000 .0000 15.7 .00
8.80 .4120 .0000 .0000 97.2 .00
8.82 .4135 .0000 .0000 207.8 .00
8.84 .4151 .0000 .0000 287.3 .00
8.86 .4167 .0000 .0000 313. () .00
8.87 .4182 .0000 .0000 293.2 .00
8.89 .4198 .0000 .0000 247.5 .00
8.91 .4214 .0000 .0000 193.6 .01
8.93 .423() .0000 .0000 142.8 .02
8.95 .4245 .0001 .0000 100.7 .02
8.96 .4261 .0001 .0000 68.4 .02
8.98 .4277 .0002 .0000 45.0 • ()3

9.00 .4292 .0002 .0000 28.9 .03
9.02 .4309 .0002 .0000 18.1 .04
9.04 .4326 .0003 .0000 11.2 .04
9.05 .4343 .0003 .0000 6.8 .05
9.07 .4359 .0003 .0000 4.0 .05
9.09 .4376 .0004 .0000 2.4 .06
9.11 .4393 .0004 .0000 1.4 .07
9.13 .4410 .0005 .0000 .8 .07
9.14 .4426 .0005 .0000 .5 .08
9.16 .4443 .0006 .0000 .3 .08
9.18 .4460 .0006 .0000 .1 .09
9.20 .4477 .0007 .0000 .0 .09

11.90 1.7236 .5135 .0248 .0 47.30
11.92 1.7634 .5387 . (>252 .0 48.20
11.94 1.8032 .5642 .0255 .0 49.06
1.1.96 1.84:30 .5901 .0259 .0 49.89
11.98 1.8828 .6163 .0262 .0 50.69
11.99 1.9225 .6427 .0265 .0 51.46
12.01 1.9410 .6551 .0124 .0 51.98
12.03 1.9485 .6602 .0051 .0 51.17
12.05 1.9560 .665:3 .0051 .0 48. 1~':;;

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



PROJECT VALLEY CAMP SEDIMENT POND 004A: 25-YR, 24-HR PEAK INFLOW
(Continued)

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

TIME
HOURS

ACCUMULATED
RAINFALL

INCHES
RUNOFF
INCHES

RAINFALL
EXCESS
INCHES

UNIT
HYDROGRAPH

CFS

OUTFLOW
HYDROGRAPH

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

12.07 1.9636 .6704 .0051 .0 43.06
12.08 1.9711 .6755 .0051 .0 36.94
12.10 1.9786 .6806 .0051 .0 30.81
12.12 1.9862 .6857 .0051 .0 25.40

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

HYDROGRAPH PEAK=
TIME TO PEAK=
RUNOFF VOLUME=

51.98 cfs
12.01 Hours
4.27 Acre-Feet
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HlinSEn CLIENT ~/~ey C~rn!~ SHEET~OF~

IILLEn PROJECT ~::::<: ;tta'::r 5;J;51r;:p COMPUTED 4)2
FEATURE L Qed'''-4-S CHECK':"& LUCEmc PROJECT NO. '7 -10-( / DATE .!) J g- ,t:;,g ~

Po~d oo/fA

A :- g k: L..5 1/f1
f2 ~ IS Ie -==-°.3 -=) /2 Ie::: ::=- ¥:.5

3£-f j, Ar-ed lA~;~f I -5.
L:5 11M A .s~j ~j f

ciJ&res) (f~). ra O:ty'yr A-r/yt'
OL./~~/' ~.q +'2. 139% :1.1 ,02- ;2.0/.3 ~,2..

.$j~ ~,5 .5Lt'O b% I. Sf- ),3 9.1'6 2.2.Q
3,'-1

D5 o,rg /02. ' .5~,% :J().~ 0,7 ~3.0 6t, Y'

Db 3,7- itO 'I5~ 15t h (),ol (J,:f 2'b
D 1.s~ I, o,~ S-O 90t 21:,,9 C),<f /()~f 9 87. /

.s~2. ~i 7"$'0 ,;% C). 7-3 /,3 y,.2? &>,5
~.g-

D8' /,0 /00 7"O~ j:2.bS c), C)! (J,S:j O/?:.

oq ..s~J r 0, 7- 110 fl% :21, b O. c; ~ttig :2,9
~z. CJ,/'f s5 ;200~:> I ;233 c:>.o.2- ;20,9-;..
.scJ:l LIt 7- 3bV 5~:> /,0 /,3 S,8S 27,~

5,S

010 soc.. ( O.b 1"f0 777- 2/. <:{' 0·9 2':t-,o S2.2.-
-..i

sO'\. Z. ~. 'i ~3a ~/% :::Z.O /,.3 /1, ? 28',0.....
3,0

Olt o,f I~o ~17- 220 /·3 /~a-, r /0.3,2>

Ut-j r,2 ¥~~ 39~ ':7 '2. () ,001 a,Cf3 b,f..... ,

tA5' 5, '3 100 -:Z;2. "'? )7.' l . OtJ17 (),~( 1.7-
I

Ub ; ;2. b I -:2 0 ~ I '19 ~~ ,2 5 ,~ I C) f I I, /Lf 3, cJ 0, :J.S-



AFTER CLEANING (OCTOBER 1988)
POND NPDES 001A

;:TA~e: tJOL?(h/c- /f~LA7-L-(J/f/:-~£/./

~O/{/~ 00//1-

ELEV. STAGE AREA DEL VOL SUM VOL COMMENTS
FT FT FT2 AF AF

7803 0 207 0 0
7804 1 1050 0.01 0.01
7805 2 3050 0.05 0.06
7806 3 4880 0.09 0.15
7807 4 6530 0.13 0.28
7808 5 7750 0.17 0.45
7809 6 9360 0.20 0.65
7810 7 10350 0.23 0.87
7811 8 10570 0.24 1. 11 --
7812 9 11000 o ':0"" 1.36.1;;.-.;.1

7813 10 13000 0.28 1.64
7814 11 14400 0.31 1.95
7815 12 15416 /ll. 34 2.29
7816 13 16300 0.36 2.66 Exist. Primary spillway ( 18
7817 14 17500 0.39 3.05' E2-7~/<6./

7818 15 18800 0.42 3.46
7819 16 20000 0.45 3.91 Ex i st. EmergeYlcy soillway (

7820 17 20900 0.47 4.38 E.L- 7?'/?: .,2"/
7821 18 22100 0.4'3 4.87

7821. 5 18.5 22650 0.26 5.13
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7.819 I er...... I
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7,a18 I I Bo'" I I
J L.·/ I I

7.a17 1 /~'i I I
7.816

7.il15

7.814

7.81.3
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7.ace ~ .)1 I7.a:a I (Ii'
~ ~
7.806 1~?-~---_4_---------+-----!__---__I_----

=1 I
7.aoo: " !
024 6





T
7.86&

7.868

7.B1f57

7.aee

7.885

7.8&4

S..- 7.883tf].... ~ 1.882

i.! 7.8D1L;C
71!JJ8

7.t!B)

7.858

7.867

7.ase

7.a56

VALLEY CAMP SEDIMENT PONDS
Sf',',GE-C6PACnv

. ./"""
P""'"

. .-'"
~

/
.....

J'"
v

./
v/

V
V

/
/

/
)/ I I.,/

~I. . . . . . . . . .
o 0 .... 0.8 1.2 1.6 2 2 .... 2.8



.s/46£ (/'~L«4'fE "eE,t./I7~OA~';-//.r,4

"ott/4/'4 ~ 34 '
AFTER CLEANING (OCTOBER 1988)
POND NPDES 003A

ELEV. STAGE AREA DEL VOL SUM VOL
FT FT FT; z. AF AF

7855 0 2170 0 0
7856 1 6430 0.10 0.10
7859 4 8150 0.50 0.60
7860 5 8830 0.19 0.80
7861 6 7861 0.19 0.99
7862 7 9310 0.20 1.18
7863 8 10500 0.23 1.41_/1-.'>--7 E/- 7f'~9, ~
7864 9 11650 0.25 1.67
7865 10 12700 0.28 1.9:l.~ . c/-7~$-
7866 11 14000 0.31 2.25 reT
7867 12 14580 0.33 2.58
7868 13 15960 0.35 2.93

'''''II

51;



C LcAIJ IN~

,-
7.889

7.aea

7.8Jr!7

7.886

7.8£6

7.884.....
t; .... 7.883
if'S
~I 1.862

~l 7.M1..~
788

7.8S9

7.SS8

7.867

7.2!l56

7.SE6

VALLEY C,~MP St="DiMEi\lT PONDS
STAGE-CIoPACnv

~
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./
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./
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V

/
./"

,//
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/
./ I
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o 0." 0.8 1.2 1.6 2 2." 2.8



121.70
1. 15
1. 67

-. C" .....
"::". \:J~

2.2'..
2.86

121
121.00
121.02
0. 11

;::-""'-:," '-;,'- (4=...,

0 tZ! QI
'/ 160 0. 12HZ!...
2 1730 121. 121:::::
-,

6160 0. i~'3..:~

4 I ,3L~13~:J 12', 2~3

='1 1 E~0:'3!Z1 0. 36
El .:J 'j 17iZi :Zl. 4'";.....

'10.,"

7 238S0 121. 52
8 25'38iL~ 0. 57'
'3 27'330 0. 62

10 31211 H) 0. 67
1 1 3233121 0. 72
12 34880 121. 77
13 36850 121. 82

~: ~~~#~M-"l gr7J1, '13
5. 8L~'

~.c~7 n'7", j

cS&~ tlt-r d-,~R"Y 7'7~/: 11, 7'~ ac -I'f
~t.l;~c/ al.cd-~~ ej',v. ,,(; /1"7,,'-4 3, 15"'~ --/,L,.//'U.~IfT#
0~?- := ~ 70, 2.5

8863
88EA
BB65
881SE,
8867
8868
886'3
8870
8871
887'2
8873
8874
8875
8876.
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I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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HanSER
allEn

&lUCEIRC

CLIENT //~/.~;;~~ SHEET ~2-PROJECT~-~~~ .::&.:z::~ CO"PUTED~
FEATUR...:;?~ ~;~~m O?"hY# CHECKED---r_--=-=-_

PROJECT NO.- _~ __~ ~ DATI! I ;2.,s-/,;

A (FT2)
1.76625

CONTOLLIN
Q CCFSI

o
0.49
1.38
2.55
3.94
5.52
6.5'3
7.12
7.61
8.07
8.50'
8.92

·9.32
9.70

10.06
10.42
10.76
11.09
11.41
11: 72

:~,12~ 03 ~"
"12.32·.J
, -12. 61 ~'~

12.90
·13.18

, 13.45
~·-13. 71
- 13.97
t14.a3
>;14.48
-"14.73
14.97
15.21
15.45 '
15.68

C- 3.27+0.4H/W
C'''' 0.6
1.5

FLOW ORIFICE FLOW
Q (CFS) Q CCFS)

o 0
0.49 2.69
1.38 3.80
2.55 4.66
3.94 5.36
5.52 ·,~.01. ~

7.27 6.59/ ~'.;;:r
9.18 7.12 y1'{oW

11 • 25 7. 61 -Iv! '
13.468.07
15.80 8.5121
16.28 8.92
20.86 9.32
23.60 9.70
26.44 10.06
29.40 10.42
32.47 10.76
35.65 11.09
36.93 11.41
42.33 11.72
45.83 ., 12.1213
49.43 '12.32
53.13 12.61
56.93 12.~0

60.83 13.16
64.83 13.45
66.93 13.71
73.12 13.97
77.41 14.23
81.79 14.48
66.26 14.73
90.83 14.97
95.49 15.21

100.24 15.45
105.08 15.68

0 3.27
0. 1 3.278
0.2 3.287
0.3 3.295
0.4 3.304
0. :; 3.312
0.6 3.321
0.7 3.329
0.8 3.338
0.9 3.346

1 3.355
1.1 3.363
1.2 3.372
1.3 3.380
1.4 3.369
1.5 3.397
1.6 3.406
1.7 3.414
1.8 3.423
1.9 3.431

2 3.440
". 2.1 3.446

2.2 3.457
2.3 3.465

, 2.4 3.474
2.5 3.462
2.6 3.491
2.7 3.499
2.6 3.508
2.9 3.516

3 3.525
3. 1 3.533
3.2 3.542
3~3 3.550
3. It 3.559

,RISER TYPE SPILLWAY HYDRAULICS

( .\WEIR FLOW: Q=CLCH>**3/2
.~ ORIFICE FLOW:Q~C'A(2gH)**1/2

. D-
STAGE WEIR

H ff. C
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/7" /I q
II /'1- elI

0,2. 5.1 /1,92-
a.t( s: 3 /Q. Ie,
O.~ .i-.S- /J.3?'
6. 6 :"-. 7 O... ~o
I, C S-. 9 J~ .'l3
/. J.. 0, / 13,d4
I. t{ ~ '3 /3. ;)",5-

/,' f..:,/ 13,4'
I. J (p. 7 /3, C, 7
,;.. <1 6 ' ? 13. 0 I-- fj

OI'I~·Ce. JftM (­
sf. if I.MJ)c.€,.
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cz::: /,7?O 112...
/' 77 (:;2."'3)'.:;, If -)?5.
( l-t 1 ~CI'J-I- O,(f?f'(~));;'

I' flr/~y ~~7~/ .
/I:: #~[7Y,,~.1-( 7813'f-t?'~(1's7)]=IIT~.~
L:. Coo /

Q ~ C( (52 If")&'-

( I~ ke 1- 'S rCc..L)~



HanSEn
allEn

&lUCEIRC
CLIENT SHEET~ OF _-:;l--
PROJECT COMPUTED4f'~

FEATURE~~~~;'t'..z~~~~:s:....::~t.aC:.a<'U-1&.cJ:L:y'fCHECKED ----:--_-,--_

DATI! /&571/

2.­a.:=. ). 77c' /,;t

I

H

r1- = c:J', ():2 7-

$O?7 LddJ"7)~':. (JtO 7iI.
(15") lf~ ~



HaRSER
allER

& lUCEmc

CLIENT ~4~5-. SHEET-4-0F~:::::::~:~~4MI'q, MT/f:::::::D

_

PROJECT NO. _ _ DATE

,. 1'4 t 7r~s;.)-
r~S,~ -

I'
/' IJ ~/8'

~k:::::=--- L
--~----~

;}IXUj?«/ ;S;,,71!u~r

/1"=-/1-1- [7i'~g,;; - (7~S"",S-TCJ,6(1,s1)] ~ If f 7,3'
1-~ 7~ ,

17. J

If I II, ()

~~'/' \7
v8 r=- flf- [78"~S-:.5-- (7j"';-~/,S-ft1,t:(I,~1JJ ~ H-rlcJ. /

L ~7J/

(:2 iii')~ ke = I, 0 /'l::: (7,0..2..7

Q "::::. a.. '-if I K:q=d, $- L

(.I-I-- Ke,.+ ~ fl<c..L)Y;. ...te.. : ~Or71'1. 2... =: SClB-7CC',Q',,) 7) ::=0. 0 7~
ct;. 1'-7 C/i') H~

ex-:= CA-~;: 'l>-JJ 2.._ 'f}-{/, ~ ~ /l/ z...
7{" - ~j ~ /. 77ff"

I-t

/!-.IYLCY-'/«/~~~7 - cS>;ce ~t:ld h.:-t ~ S~ /~T%/
1.c1~b).}; I

Q::: /.77 [';;'(3:2.:idH/]Ji. /jf.,u; 1-/" '- _ )(, ~2 H' <t
(i 1-1.0 f-o •..rt-O,07~(7k)))S. = ;i.8ir&f - -

;:/., 'W-a:y ~h /lV/CZ-f -~ Flvw ~~~1.~>'/~ -/;~Ik
Ii (fI.) Netf) Q (c.I~) )-f (N) ff'''(+'I) q (er; )

C. ;.. 3. 0 I '3 I qI o· J. /0, '3 /S{ r
C/,q j".;)

0,6 f': '1
o. T ?-6
;,0 ?:y
/,). 1.0
/. /.I ,.:2
I,~ 1-'1
I,"r 9,'
.;L.{} '1: 2"
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~.o7
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1: r2
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I, I

1.5- I /CJ. /?

J.7 I /0,'13

/. '7 I /CI,p :?

Q, / ;6,75-

7p/~,c,

7Y/~,r'

7Y17,()

77/7. :l

7717. q

7017. r

if (Y. t( ~. '] /1 . .)..0 /1, :2..0

"f If. C 'J <­0<.- __

;;2.7

~-O;

J, /

].1

j.7 /::<.~J

o

0.1-(

0,0

0.'(
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([", >d
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011'-
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HaRSER
allERc&LU EIRe D

PROJECT NO. .. / DATE ./ /<1-

llT- 4~n7~~;;:;~ _,Lt.._/OooV!
a,,~£~d£/ed . /,-,«" f::117 ~~77

-# H C( ;./. C( Q
If cis II-- cA e-I;

7r3S-; ¥ 0 0 0 0 0

'7r1;:;: ? (J,,J. 1,3,?' I. '3f'

73"35':;--- (I'lf 3.9'/ 3.71

7r:l~() ~.~ '.57 ~.S7

7J---J' ..:l o. j' 7·61 7~(

7.rJ~. "1 0.'; ?~CJ 7 0 0 8".. cJ 7

7;-;6'1 l~tJ ?-• .5-0 0, I c), tl7- ;-,99

7';- J',? I, J- 9. :3;L 0,3 ;2 c:- J/, 'j 7.s-.."

7'(- y~. 5- II tt /();O~ 0,5- 5-' S-;Z I!J-' S-r
7r-37. d /; ~ /tJ,76 0,7 7·/2 / 1, ~1

7'ir'J7.;;. j,r /I,I-{( 0, 0; ?,", cJ 7 /Of. J{~

I
I

I
I
1

:

I
;

I I !
I
I I
i iI



HanSEn
allEn
lUCE& IRC

. HECK ED
PROJECT NO.

.,
/ //.:2..<:; /"If 7'DATE

£/ev ~~?r'-~~1 -- ~~k7 ~~~.c:-~
I./. ~~ ~~If- c -If I

7;r~ J', 2 t1 tI' 0 c) 0

7~1.~ O.~ /,3Y I.S,!"

7i~:J... ?- O~f' 3',-rll g.7t1

7r~..l-q 1.1,6 ~·st t.. $-7

7J-6!/.() a,r 7;6/ 7~(

74"'6J(. .l- / e() ~. 5-0 6'",sCJ

7Y~/(· /f I" ;;... q.3:2 Cf.. '32-

73"~/(. ~ I, If !O.d? /c:/.. o6

7~/(·j" (, ~ /tJ,7? /0,76

'13'&5": d ;,r lit J{( If, t( (

7;?;~;2 ;2.0 I~,CJ3 /d.-_O 3

7rC,rtf ;L.;L /:2, ~ / /;;2. 6 /

7yC,s,s- ;2·3 /:;'.70 0 0 /2.0;

7~5:~ d-,t( /3,1J?' 0, I &,J.(7 /3,~ 7

7.,M:' ? ;:L ~ /3· 7/ 0. 3 Q.:;:S- /0,;2~

7$&,.0 ~.i' /H.J3 0,5- S-. S-2 /9,16

'"1?~c,. ;) 3·d IH.7} (),? 7 1:2 :) I,gs./

7~6'i "3.:2- /5;-. :J, I 0.0; 3". () 7 ;)3./)0'

I
j
i I
! I

I
1 !
\



HanSEn
aLLm

& LUCEIRC

CLIENT _""IU~/~L,d;.c;..,-J-i---+-U.L1:J.6LLtlr:.;q _
PROJECT_-:-- _

FEATURE eON Q ca4
PROJECT NO. 00 Z 1/, !()t')

SHEET_I_OF~
COMPUTED ()EJf

DATE

;:bAJo" EII/~V :SPfLt.W/f"'J

S~/I../.U)/t'Y Re~c)N:s71?{)CrEJ) ff-rc;p /fI..)/J#1'!t- t!3cI2/AA6S
~~ ~ IN OLD S?/LUd~

M EeeOll?eD~ 'S?ILu.»*'-J'S. :: 1.0 '
,', wI L>-sr 0h:::E f.11A~V 10 CS1sA I

tWl eAf.,..)!4l<telJl ELeJA-TlOiV;- ZxI~T1~ :: ~877,5 - 1lI(()5.' {Z1ft~
p~~ : 1:.878.0 (iZatS~ 0,6')

E.MeP1'JJ(JltIDJT (Ze:78.<J)

~Iol.-J de..?+h)

( P !211'J(: I PA-t­

$ PI L.LW~'1 )

0~1\ "SLoPE":> z: I (H2C~t"l Ct.£A~ J?c~ C'CNI"" ';.-: ;'VA-P!::»/~)

7\- l\lccl.-hec\ "C' \,ICJ\Ots ,~~c::} c..::1X=~1 de.c.re.::::J<:e (',t-fa:'- .£( i2e.d. lue.,c­
w,-+t, 10( Cr es..t,

2.L0J,

2?ito,(
2.8"7& ,3
~Y:. /u,5

HEAD
o

0.1..

o.~

O.(.~

0,3
1,0

I, /

c.

2.23
1,.{-o

2.53

2:7 I

2.0
(0, I

II,S
« ­I~, I

e H,vlt\-)/., ( j. 1ft) Q ZiviEL':: ~I,U£ ~ 5: 6.... Avo ~ct..v ;::ZC,L-'
? 2 : ~ __:J 'f'- __



iJ~/«tJ62(5?1/!~/,{B~tf,)

;:;;114 B2,!ft:r'" "OCOee:. / Q,Z/HCG- ho£,,J e 8i3n, ()

[

L
! f
.1

L,

HaRSER
tiLLER

& LUCEtnc

CLIENT _.e..t.;):.r.:./:...:....l!..;;..C:::...f.-~J..(_~-"--A..L!u..!1_' _

PROJECT --:;---.....,----:--7-----------
FEATURE Pc;;;,);) 4::.'4A
PROJECT NO. /"07j L/(':(;)

SHEET ::. OF~
COMPUTEO :)Cl!

/Z,3Z
. 3/ltfD
13 ,0;2 <-52c.-£s

Ifk,rG.JLA12~

CEi'S,:·~
I

i~,C

-z; I
"7' C. I (;7 I , -L. -, I 4/)
~I,~ ILOl,.hlC'e'Ci 0[> ,.'C"V} .:-'.

\:3.0-1""' Z*(I,I +I,D)*2.. eo. 21.4-

\:. -{- 2. H 0/\,::--r

51 D'£. ::::L.::::ype--__

jDt' u.-\! CI'-r\

c? ~ :z. 74-(j3) l/ ' /j 3/
2

:: 4/' / ~b

-r /23 ch. (J3Se-I )

53.1c·f= ~ 52c.h ;';~-o!~'::;;;<;;;;:'====~=\:::-

, to/f1.t5/~ ha.us; P;VAJCfPAt.- 5p/I...L.Wk!
~It!E726EAKY S?I LaJrf''I

P-Jet::. [lAtLofA-TE:. Zez;;oIIZED W/b-rH

tP /?CZ>:::I -k-t»vl Cik'l1e/ ::- 52 -/232 ~ 30;, 1 ch

4) =- cUJ* 39,7: Z,l-'1(L)(;,;)~

~ ~ IZ,u ~t:

L
L
f,
G

L
'L
L
L
L
U

L
L
L
,[

C
L
L



SHEET~OF--L.
COMPUTEO ()Ell
CHECKED __

DATE 17~

I I I
l-\- :: 2. t -\-12.(06:; 1-4.IS

'11.-ct.", 14. L (14,12) .: i8AZc:f.
Z.'1CR

CLIENT _jt..£th--=,,'.L~UY~~=A1tt~P,----_~ _
PROJECT~,-,PD2;&.UJua"""t:r..L-- _

FEATURE _

PROJECT NO. QD 7, II, ..2QQ

J-t Max.=- 2. I I

tlla:.L d f?ytJ:f aYlA (?tpe t7aJ !J~#t»(:s)

/'l2fIffA:2Y' 5jJ/LUOkj t~<80./

tJ': II -i' [iZ7-19 - (88tpl,f!-tJ,/P(;, 5'})

881t,qL~;Jtwp
c2 :-Cl {ZcrK')Yz = ~t~ \

(1+~Z4+ \4:1)YZ ~b d).'S .

JLe.; 6087{1.) ~
D.fIS

c1 ;;.. 1,1i-R-t..
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Chen-Northern, Inc. 350 West 2700 South
Salt Lake City, Utah 84115
801/487·3661

Billings
Boise
Casper
Colorado Springs
Denver
Elko
Evanston
Gilette
Glenwood Springs

Great Falls
Helena
Phoenix
Pocatello
Rock Springs
Sail Lake City
San Antonio
Tri Cities
Yakima

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

Attn: Mr. Marv Allen

Gentlemen:

January 31, 1989

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

Job N·o. 515889

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. psf 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 [HIH) group of companies



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: IV (upstream) 1.3

1 2.8H:1V (downstream) 4.1
2 1. 7H: IV (downstream) 1.5
3 1. 8H: lV (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 under rapid drawdown should be
greater th~n 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.

CHEN-NORTHERN, INC.

DBG/cs
Rev. by

Sincerely,

Dean B. Griswold

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

X-RIGHT Y-RIGHT SOIL TYPE
(FT) (FT) BELOW BND

27.00 46.00 1
35.00 49.00 1
43.00 51.00 1
55.00 51.00 1
72.00 45.00 1

100.00 42.00 1

Y-LEFT
(FT)

X-LEFT
(FT)

1 .00 33.00
2 27.00 46.00
3 35.00 49.00
4 43.00 51.00
5 55.00 51.00
6 72.00 45.00

ISOTROPIC SOIL PARAMETERS

BOUNDARY
NO.

TYPE(S) OF SOIL

SOIL TOTAL SATURATED
TYPE UNIT WT. UNIT WT.

NO. (PCF) (PCF)

COHESION FRICTION PORE PRESSURE PIEZOMETRIC
INTERCEPT ANGLE PRESSURE CONSTANT SURFACE

(PSF) (DEG) PARAMETER (PSF) NO.

1 112.0 124.0 400.0 22.0
PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED

.00 .0

UNITWEIGHT OF WATER = 62.40

PIEZOMETRIC SURFACE NO. 1 SPECIFIED BY 4 COORDINATE POINTS

POINT
NO.

X-WATER
(FT)

Y-WATER
(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 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 = 15.00 FT.



EACH SURFACE TERMINATES BETWEEN X = 30.00 FT.
AND 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

*** 2.132 ***



--SLOPE STABILITY ANALYSIS-­
SIMPLIFIED JANBU METHOD OF SLICES

IRREGULAR FAILURE SURFACES

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

BOUNDARY COORDINATES

7 TOP BOUNDARIES
7 TOTAL BOUNDARIES

X-RIGHT Y-RIGHT SOIL TYPE
(FT) (FT) BELOW BND

26.00 33.00
50.00 46.00
55.00 48.00
63.00 48.00
68.00 46.00
76.00 40.00
85.00 35.00

Y-LEFT
(FT)

X-LEFT
(FT)

1 .00 D.OO
2 26.00 33.00
3 50.00 46.00
4 55.00 48.00
5 63.00 48.00
6 68.00 46.00
7 76.00 40.00

ISOTROPIC SOIL PARAMETERS

BOUNDARY
NO.

1 TYPE(S) OF SOIL

SOIL TOTAL SATURATED
TYPE UNIT WT. UNIT WT.

NO. (PCF) (PCF)

COHESION FRICTION PORE PRESSURE PIEZOMETRIC
INTERCEPT ANGLE PRESSURE CONSTANT SURFACE

(PSF) (DEG) PARAMETER (PSF) NO.

1 107.0 123.0 150.0 31.0
1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED

.00 .0

UNITWEIGHT OF WATER = 62.40

PIEZOMETRIC SURFACE NO. 1 SPECIFIED BY 5 COORDINATE POINTS

POINT
NO.

X-WATER
(FT)

Y-WATER
(FT)

1 .00 D.OO
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 EaUALLY SPACED
ALONG THE GROUND SURFACE BETWEEN X = .00 FT.



AND X = 30.00 FT.

EACH SURFACE TERMINATES BETYEEN X = 48.00 FT.
AND X = 85.00 FT.

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

8.00 FT. LINE SEGMENTS DEFINE EACH TRIAL FAILURE SURFACE.

FOLLOYING 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

*** 1.248 ***



--SLOPE STABILITY ANALYSIS-­
SIMPLIFIED JANBU METHOD OF SLICES

IRREGULAR FAILURE SURFACES

PROBLEM DESCRIPTION VALLEY CAMP SEDIMENTATION POND NO. 3A;
RAPID DRAWDOYN; 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) BElOY 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
TYPE UNIT YT. UNIT YT.

NO. (PCF) (PCF)

COHESION FRICTION PORE PRESSURE PIEZOMETRIC
INTERCEPT ANGLE PRESSURE CONSTANT SURFACE

(PSF) (DEG) PARAMETER (PSF) NO.

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

UNITYEIGHT OF YATER = 62.40

.00 .0

PIEZOMETRIC SURFACE NO. 1 SPECIFIED BY 7 COORDINATE POINTS

POINT
NO.

X-YATER
(FT)

Y-YATER
(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 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.

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

*** 1.284 ***



--SLOPE STABILITY ANALYSIS-­
SIMPLIFIED JANBU METHOD OF SLICES

IRREGULAR FAILURE SURFACES

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

BOUNDARY COORDINATES

6 TOP BOUNDARIES
6 TOTAL BOUNDARIES

X-RIGHT Y-RIGHT SOIL TYPE
(FT) (FT) BELOW BND

28.00 45.00
45.00 51.00
57.00 51.00
65.00 49.00
73.00 46.00

100.00 33.00

Y-LEFT
(FT)

X-LEFT
(FT)

1 .00 42.00
2 28.00 45.00
3 45.00 51.00
4 57.00 51.00
5 65.00 49.00
6 73.00 46.00

ISOTROPIC SOIL PARAMETERS

BOUNDARY
NO.

1 TYPE(S) OF SOIL

SOIL TOTAL SATURATED
TYPE UNIT WT. UNIT WT.

NO. (PCF) (PCF)

COHESION FRICTION PORE PRESSURE PIEZOMETRIC
INTERCEPT ANGLE PRESSURE CONSTANT SURFACE

(PSF) (DEG) PARAMETER (PSF) NO.

1 112.0 124.0 400.0 22.0
1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED

.00 .0

UNITWEIGHT OF WATER = 62.40

PIEZOMETRIC SURFACE NO. 1 SPECIFIED BY 4 COORDINATE POINTS

POINT
NO.

X-WATER
(FT)

Y-WATER
(FT)

1 .00 ~.OO

2 28.00 45.00
3 73.00 ~.OO

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.



'z

EACH SURFACE TERMINATES BETWEEN X = 42.00 FT.
AND 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 42.00
2 7.07 34.93
3 15.99 30.41
4 25.B7 2B.BB
5 35.74 30.50
6 44.62 35.11
7 51.62 42.25
8 55.95 51.00

*** 4.143 ***



"SLOPE STABILITY ANALYSIS-'
SIMPLIFIED JANBU METHOD OF SLICES

IRREGULAR FAILURE SURFACES

PROBLEM DESCRIPTION VALLEY CAMP SED. POND 2Ai DO~NSTREAM SLPi
RAP. DRA~.

BOUNDARY COORDINATES

8 TOP BOUNDARIES
8 TOTAL BOUNDARIES

BOUNDARY X-LEFT Y-LEFT X-RIGHT Y-RIGHT SOIL TYPE
NO. (FT) (FT) (FT) (FT) BELO~ 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
TYPE UNIT ~T. UNIT ~T.

NO. (PCF) (PCF)

COHESION FRICTION PORE PRESSURE PIEZOMETRIC
INTERCEPT ANGLE PRESSURE CONSTANT SURFACE

(PSF) (DEG) PARAMETER (PSF) NO.

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

UNITWEIGHT OF WATER = 62.40

.00 .0

PIEZOMETRIC SURFACE NO. 1 SPECIFIED BY 7 COORDINATE POINTS

POINT
NO.

X-~ATER

(FT)
Y-~ATER

(FT)

1 .00 30.00
2 35.00 35.00
3 44.00 40.00
4 60.00 45.00
5 ro.OO ~.OO

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.



'z

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 = 50.00 FT.
AND X = 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 V-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

. *** 1.456 ***



--SLOPE STABILITY ANALYSIS-­
SIMPLIFIED JANBU METHOD OF SLICES

IRREGULAR FAILURE SURFACES

DRAIJDOIJN
PROBLEM DESCRIPTION VALLEY CAMP SED. POND 3A; DOIJNSTREAM;

RAPID DRAIJDOIJN

PID

BOUNDARY COORDINATES

6 TOP BOUNDARIES
6 TOTAL BOUNDARIES

X-RIGHT Y-RIGHT SOIL TYPE
(fT) (FT) BELOIJ BND

21.00 43.00
33.00 48.00
44.00 56.00
62.00 56.00
64.00 53.00
83.00 42.00

Y-LEFT
(FT)

X-LEFT
(FT)

1 .00 38.00
2 21.00 43.00
3 33.00 48.00
4 44.00 56.00
5 62.00 56.00
6 64.00 53.00

ISOTROPIC SOIL PARAMETERS

BOUNDARY
NO.

TYPE(S) OF SOIL

SOIL TOTAL SATURATED
TYPE UNIT \JT. UNIT \JT.

NO. (PCF) (PCF)

COHESION FRICTION PORE PRESSURE PIEZOMETRIC
INTERCEPT ANGLE PRESSURE CONSTANT SURFACE

(PSF) (DEG) PARAMETER (PSF) NO.

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

.00 .0

UNIT\JEIGHT OF \JATER = 62.40

PIEZOMETRIC SURFACE NO. 1 SPECIFIED BY 7 COORDINATE POINTS

POINT
NO.

X-\JATER
(FT)

Y-IJATER
(FT)

1 .00 ~.OO

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 EaUALLY SPACED



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) eFT)

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

*** 1.484 ***



--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) BELO\J 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
TYPE UNIT YT. UNIT YT.

NO. (PCF) (PCF)

COHESION FRICTION PORE PRESSURE PIEZOMETRIC
INTERCEPT ANGLE PRESSURE CONSTANT SURFACE

(PSF) (DEG) PARAMETER (PSF) NO.

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

UNITYEIGHT OF YATER = 62.40

.00 .0

PIEZOMETRIC SURFACE NO. 1 SPECIFIED BY 2 COORDINATE POINTS

POINT
NO.

1
2

X-YATER
(FT)

.00
79.00

Y-YATER
(FT)

42.00
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



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 BETUEEN X = .00 FT.

AND X = 20.00 FT.

EACH SURFACE TERMINATES BETUEEN 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.

FOLLOUING 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

*** 1.623 ***



··SLOPE STABILITY ANALYSIS··
SIMPLIFIED JANBU METHOD OF SLICES

IRREGULAR FAILURE SURFACES

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

BOUNDARY COORDINATES

6 TOP BOUNDARIES
6 TOTAL BOUNDARIES

X-RIGHT Y-RIGHT SOIL TYPE
(FT) (FT) BELOW BND

21.00 43.00
33.00 48.00
44.00 56.00
62.00 56.00
64.00 53.00
83.00 42.00

Y-LEFT
(FT)

X-LEFT
(FT)

1 .00 38.00
2 21.00 43.00
3 33.00 48.00
4 44.00 56.00
5 62.00 56.00
6 64.00 53.00

ISOTROPIC SOIL PARAMETERS

BOUNDARY
NO.

1 TYPE(S) OF SOIL

SOIL TOTAL SATURATED
TYPE UNIT WT. UNIT WT.

NO. (PCF) (PCF)

COHESION FRICTION PORE PRESSURE PIEZOMETRIC
INTERCEPT ANGLE PRESSURE CONSTANT SURFACE

(PSF) (DEG) PARAMETER (PSF) NO.

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

.00 .0

UNITWEIGHT OF WATER = 62.40

PIEZOMETRIC SURFACE NO. 1 SPECIFIED BY 2 COORDINATE POINTS

POINT
NO.

X-WATER
(FT)

Y-WATER
(FT)

1
2

.00
83.00

38.00
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.



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 = 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 10 COORDINATE POINTS

POINT
NO.

1
2
3
4
5
6
7
8
9

10

***

X-SURF
eFT>

.00
7.24

14.97
22.95
30.91
38.58
45.71
52.08
57.46
61.54

1.665 ***

Y-SURF
eFT>

38.00
34.59
32.55
31.95
32.79
35.06
38.67
43.52
49.44
56.00



--SLOPE STABILITY ANALYSIS-­
SIMPLIFIED JANBU METHOD OF SLICES

IRREGULAR 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
TYPE UNIT WT. UNIT WT.

NO. (PCF) (PCF)

COHESION FRICTION PORE PRESSURE PIEZOMETRIC
INTERCEPT ANGLE PRESSURE CONSTANT SURFACE

(PSF) (DEG) PARAMETER (PSF) NO.

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

UNITWEIGHT OF WATER = 62.40

.00 .0

PIEZOMETRIC SURFACE NO. 1 SPECIFIED BY 2 COORDINATE POINTS

POINT
NO.

X-WATER
(FT)

Y-WATER
(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.



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

*** 2.013 ***

} "



--SLOPE STABILITY ANALYSIS-­
SIMPLIFIED JANBU METHOD OF SLICES

IRREGULAR FAILURE SURFACES

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

BOUNDARY COORDINATES

6 TOP BOUNDARIES
6 TOTAL BOUNDARIES

X-RIGHT Y-RIGHT SOIL TYPE
(FT) (FT) BELOY BND

21.00 43.00 1
33.00 48.00 1
44.00 56.00 1
62.00 56.00 1
64.00 53.00 1
83.00 42.00 1

Y-LEFT
(FT)

X-LEFT
(FT)

1 .00 ~.OO

2 21.00 43.00
3 33.00 48.00
4 44.00 56.00
5 62.00 56.00
6 64.00 53.00

ISOTROPIC SOIL PARAMETERS

BOUNDARY
NO.

1 TYPE(S) OF SOIL

SOIL TOTAL SATURATED
TYPE UNIT YT. UNIT YT.

NO. (PCF) (PCF)

COHESION FRICTION PORE PRESSURE PIEZOMETRIC
INTERCEPT ANGLE PRESSURE CONSTANT SURFACE

(PSF) (DEG) PARAMETER (PSF) NO.

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

.00 .0

UNITYEIGHT OF YATER = 62.40

PIEZOMETRIC SURFACE NO. 1 SPECIFIED BY 2 COORDINATE POINTS

POINT
NO.

X-YATER
(FT)

Y-YATER
(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 BETYEEN X = .00 FT.

AND X = 30.00 FT.

EACH SURFACE TERMINATES BETYEEN X = 41.00 FT.



AND X = 75.00 FT.

UNLESS FURTHER LIMITATIONS YERE IMPOSED, THE MINIMUM ELEVATION
AT YHICH 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 BELOY IS MISLEADING.

FAILURE SURFACE DEFINED BY 7 COORDINATE POINTS

POINT
NO.

1
2
3
4
5
6
7

X-SURF
(FT>

30.00
36.95
44.57
52.52
60.48
68.09
74.88

Y-SURF
(FT>

46.75
42.79
40.34
39.52
40.35
42.81
46.70

FACTOR OF SAFETY FOR THE PRECEDING SPECIFIED SURFACE =*******
FOLLOYING 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 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

*** 2.173 ***
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--SLOPE STABILITY ANALYSIS-­
SI~PLIFIED JANBU METHOD OF SLICES

IRREGULAR FAILURE SURFACES

?ROBLE~ DESCRIPTION VAL-CAM SED. PONDS; GENERIC POND ~i STEE
PEST SL? ~ HIGHEST EMS ~ wEAK SOIL

BOUNDARY COORDINATES

!-I=J{ft

~S<1,,:: /2'-- ptJ
td,., -:: '''1 r4
4'.::: 3/

C :: 'So rsf

6 TOP BOUNDARIES
6 TOThL BOUNDARIES

8GUNDAF~Y X-LEFT V-LEFT
NO. 1FT) iFTl

i"I" 40.00
.~ -';i :;/., 40,00~ .. :..·.·.'v

.) 40.00 53.00, 47.00 :8.00~

X-RIGHT V-RISHT SOIL TYPE
(FT) (FTI BELOW END

20.00 40.00
40.00 53.00
47.00 58.00
55.00 58.00

nAPI]) vRAwl)owJJ

-rs -= /.,')

<)Jd ?~ = i· ~H : I V

5 55.00 58.00
~ 73.00 46.00

ISOT~G?!C SOIL PARAMETERS

1 TYPEtS) OF SOIL

73.00
82.00

46.00
40.00

SOIL TuTAl SAiURATED COHESION FRICTION PORE PRESSURE PIEZOMETRIC
TYFE UNIT :~T. UNIT iH. INTERCEPT ANGLE PRESSURE CONSTANT SURFACE

NO. (per) (peF) (PSF) (DES) PARAMETER (PSFl NO.

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

UN!T~EIGHT OF ~ATER = 62.40

PIEZCMEiRIC SURFACE NO. 1 SPECIFIED BY 6 COORDINATE POI~TS

POINT
NO.

:i -wATER
(FT)

Y-WATEF:
(FT)

.00 40.00
20.00 40.00

,~,

5

40. i):)

:I}.OO
73.00
82.00

53.00
53.00
46.00
40.00

~ :R!TIC~L FAI~JRE SURFACE ;E~RCHINS ~ETHQDI USING ~ RAN COM
TECH~rQLE FOR GE~ERAT!NG CIRCUL~R SURFACES l HAS SEEN SPECIFI~D.



10 SURFHC~S I~rTIAT~ FROM EACH OF 10 POINTS EQUALLY SPACED
ALJNG THE GROUND SURFACE BETWEEN I = .00 FT.

AND X= 30.00 FT.

EACH SURFACE TERMINATES BETWEEN X= 50.00 FT.
AND X = 80.00 FT.

U~lESS FURTHER LIMITATIONS WERE IMPOSED, THE MINIMUM ELEVATION
AT ~HICH ASURFACE EXTENDS IS Y= .00 FT.

3,')0 FT. UNE SEGMENTS DEFINE EAC~ TRIAL FAILURE SURFACE.

FOLLO~rNG ARE DISPLAYED THE TEN MOST CRITICAL OF THE TRIAL
FAILURE SURFACES EXAMINED. THEY ARE ORDERED - MOST CRITICAL
FIR5i.

POINT :~ -SURF 'I-SURF
:W. (FTl (FT!

16.67 40.00
i. :4.10 37.04
,J 32.10 36. iiII
4 39.71 '0 ,;,;

...; ... ~..
<: 46.05 44.10"
6 50.36 50.84
7 52.00 58.00

!++ 1 t<:, 1ft.. .. w.....



--SLOPE STABILITY riNAlYSIS-­
SIMPLIFIED JANBU METHOD OF SLICES

IRREGULAR FAILURE SURFACES

PROBLEM DESCRIPTION VAL-CAM SED. PONDS; GENERIC POND ~i STEE
PEST SL? &HlSHESi EMS &WEAK SOIL

BOUNDARY COORDINATES

b TOP BOUNDARIES
b TOTAL BOUNDARIES

}11'::' '~f-+

t$A"'f2; 1"2 -z.. peI

d:;;? ~ ~e>1 fc.i

1>= "3/·

Co:.: I ~D'fS!

S1e..'/'t Df~ie, Sia;f;L..

rS: I.r;-
X-RIGHT V-RIGHT SOIL TYPEEOUNDARY X-LEFT V-LEFT

NO. (FT) ie'T'
.1 "

•~)O ~t). VI}
,.,

32.00 40.00i.

3 '+3.00 53,0(1
4 47.00 58.00

(FTJ

32.00 ~C:IOO

43.00 53.00
47.00 58.00
55.00 58.00

BELD; BND

:; 5:.00 58.00
6 73.00 46.00

ISOTROPIC SOIL PARAMETERS

t TYPE(Si GF SOIL

73.00
82.00

46.00
40.00

SOIL TOTAL SATURATED COHESION FRICTION PORE PRESSURE PIEZOMETRIC
iYPE UNIT ~T. UNIT WT. INTERCEPT ANGLE PRESSURE CONSTANT SURFACE

NO. (Pl"'t" \ (PCF) (PSFi iDEB) PARAMETER (PSFJ NO.,·,.11 •

-- 1
107.0 122.0 150.0 31.0 .00

1 PIEZOMETRIC SURFACE(Sl HAVE BEEN SPECIFIED

UNITWEISHT OF WATER = 62.40

PIEZOMETRIC SURFACE NO. 1 SPECIFIED BY 2 COORDINATE POINTS

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

.00 40.00
':0 82.00 40.00

ACRITICAL FAILURE SURFACE SEARCHING ~ETHOD, USING HRANDOM

.0



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 1 = 30.00 FT.

EACH SURFACE'TERMINATES BETWEEN X= 50.00 FT.
AND X= BO.OO FT.

UNLESS FURTHER LIMITATIONS WERE IMPOSED, THE MINIMUM ELEVATION
AT ~HICH HSURFACE EXTENDS IS Y= .00 FT.

8.00 FT. LINE SESMENTS DEFINE EACH TRIAL FAILURE SURFACE.

~QL~OWING ARE DISPLAYED THE TEN ~OST CRITICAL OF THE TRIAL
FAILURE SURFACES EXAMINED. THEY ARE ORDERED - MOST CRITICAL
FIRST.

FAILUR~ SURFACE SPECIFIED BY 7 COORDINATE POINTS

POINT I.-SURF Y-SURF
riO. tFTi leT)

... II

20.00 40.00
" 27.84 38.41.:.

3 35.80 39.20
4 43.18 42.30
5 49.31 47.43
I t::7 ,,- 54.140 .i.;" 01

7 54.76 58.00

fH 1. 514 UJl:
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--SLDPE ST~8ILITY ANALYS!S--
SIMPLIFIED JA~BU METHOD OF SLICES

IRREGULAR FAILURE SURFACES

PROBLEM DESCRIPTION VAL-CA~ SED. PONDS; GENERIC POND WI STEE
PEST SL? ~ HIGHEST EMB ~ WEAK SOIL

BOUNDARY COORDINATES

6 TOP BOUNDARIES
6 TOTAL BOUNDARIES

X-RIGHT V-RIGHT SOIL TYPE
(FTJ (FT) BELOW BND

34.00 40.00
43.00 53.00
47.00 58.00
55.00 58.00
73.00 46.00
82.00 40.00

BOUNDARY X-LEFT Y-LEFT
NO. (Fi) (FT)

.00 40.00
~ 34.00 40.00..
3 43.00 53.00
4 47.00 58.00
5 55.00 58.00
6 73.00 46.00

ISOTROPIC SOIL PARAMETERS

l TYPE(S) OF SOIL



SOIL TOTAL SATUF:ATED COHESION FRICTION PORE PRESSURE PIEZOMETRIC
TYPE UNIT iii. UNIT ~T. INTERCEPT ANGLE PRESSURE CONSTANT SURFACE

NO. (PCFi (peF) !PSF) iDEG) PARAMETER (PSFl NO.

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

UNITWEIGHT OF WATER = 62.40

PIEZOMETRIC SURFACE NO. 1 SP~CIFIED BY 2 COORDINATE POINTS

PiJINT X-'dATER Y-wATER
NO. {FT) (FTi

•:)0 40.00
", 82.00 40.00'-

AHORIZONTAL E~RTHQUAKE LOADING COEFFICIENT
OF .100 HAS BEEN ASSIGNED

AVERTICAL EARTHQUAKE LOADING COEFFICIENT
OF .000 HAS BEEN ASSIGNED

CAVITATION PRESSURE = .0 PSF
Ii CRITICAL FAILURE SURFACE SEARCHING METHOD, USING ARANDOM
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.

EACH SURFACE TERMINATES BETWEEN X = 50.00 FT.
AND X= 80.00 FT.

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

8.00 FT. LINE SEG~ENTS DEFINE EACH TRIAL FAILURE SURFACE.

;OLLOWING ARE DISPLAYED THE TEN MOST CRITICAL OF THE TRIAL



FAILURE SURFACES EXAMr~ED. THEY ARE ORDERED - MOST CRITICAL
FIRST.

FAILURE SURFACE SPECIFIED BY 6 COORDINATE POINTS

POINT X-SURF V-SURF
NO. {FTl (FTl

.,. ,- 40.00..0.0/

2 34.63 "'Q ~C',),.;;;.,)

.:. 42.41 41.12
4 49.17 45.41
5 54.17 51.65
6 56.18 57.21

HI- 1.211 HI

FAILURE SURF~CE SPECIFIED BY 7 COORDINATE POINTS

POINT X-SURF V-SURF
NO. (FTl (FTl

20.00 40.00
'" 27.84 38.41..
3 35.80 39.20
4 43.18 42.30
5 49.31 47.43
6 53.67 54.14
7 54.76 58.00

Ht 1.267 HI

FAILURE SURFACE SPECIFIED BY 6 COORDINATE POINTS

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

26.67 40.00., 34.32 37.66..
3 42.22 38.90
4 48.78 43.48
5 52.66 50.48
6 53.06 58.00

T.'



5826 South 1900 West
Roy, Utah 84087
Phone 776-5355

December 2~ 1988

TESTING LABORA TORIES

532 West 3560 South
Salt Lab City, Utah 84115

Phone 266-4498

GARCO

Valley Camp
Scofield Route
Helper, Utah 84526

Attn: Steve Tanner

Gentlemen,

Enclosed are the in
classification and cohesion
Valley Camp Pond #1.

place density,
properties of

direct
samples

shear, soil
taken from

The Ol::tnd
The s.::tuth and
change could
deposited in

bottom is a light brown sandy clay with some silt.
west sides have a gray silty sand. The color
be natural but is probably the result of coal dust

the pond over the years.

Samoles were taken by driving (by hand) a thin walled
aluminum tube into cut outs from the embankment aooroximately 2
feet above the water and 2 feet in from the surface.

Samples #1 & #5, and #2 & #3, were so similar that only one
direct shear was done oer set. Sample #4 was disturbed and no
direct was performed but the torvane shear in the field was 200
pst.

As to the request of Randy Harten, Division of Oil, 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,

~q"1~ -<-
T.:.m Mc Namee
Lab Manager

': c: F.:andy Hal" t en
Division of Oil, Gas,Mining

National Voluntary
Laboratory Accreditation
Program

United States Department
of Commerce Accredited

Member: ASTM. ACI. AGC .



TESTING LABORA TORIES

December 2, 1988

Valley Camp of Utah, Inc.
Scofield Route
Helper, Utah 84526

~~~~~ ~lliJ
~ oEC -6 \988

VAllEY CAMP OF U1AH. \NC.

5826 South 1900 West
Roy, Utah 84067

Phone 776·5355

532 West 3560 South
Salt Lake City, Utah 84115

Phone 266-4498

GARCO

Attn: Steve Tanner:

Sampl e 1 to( 5
Soil Classification - Sandy Clay (CL)

E[l-iE§El §QQ lQQQ l§QQ

At Peak i. Load 15.9 20.5 34.1
(PSF) Shear Strength 763 984 1637
M. C. i 11:" ..., 15.8 14.7'-oJ.~

Y di 115.7 113.4 120.1
MC f 17.3 16.9 15.8
¥df 108.2 120.4 "126.4

Sample 2
Soil Classification - Very fine sand (ML)

At Peak i. Load
Shear Strength (PSF)
M. C. i
I di
Me f
J'df

6.1
293
42.7
76.4
44.6
75.4

200 1QQ

7.1 8.6
341 413
40.6 32.0
78.8 83.8
41.6 38.5
80.4 85.9

Me =
If =

Mc,isture Cc.ntent
Dry Unit Weight

.:c: ~~andy Harten
Div of Oil,Gas.Mining

Sincerely,

---?--'o~:Ia'L~
Lab Manager

National Voluntary
Laboratory Accreditation
Program

United States Department
of Commerce Accredited

Member: ASTM. ACI. AGe
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ROLLINS,
BROWN and

GUNNELL,
INC prc.Ik-!\o~kJOal

• en~lOet."r:-

November 16, 1988

Barry Barnum
Scofield Route
Helper, UT 84526

: ,,-}, ,,:j' ~Il(

f..I OV 17 1988 ill)
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.

143') \X'EST 820 :-:ORTIi
POST OFFICE BOX ~11

PROVO. UTAH 8-i603

PROVO 374·5771
SALT LAKE Cln' 521-5":'71

AREA CODE 801

, ,-'... . ~ ...1



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,

Steven L. Smith

SLS: jsh
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Test Sample data Degree
Shear slrenglh

E Sample Normal
Maximum Sirain parameters

Ql
u no

size Dry Moisture 01 shear rate FrictionIII stress
C. or

(inches) density content saturation
"n (psi)

stress (inches I angle fj) Cohesion
III

'6 symbol (pel) (%)
(%). T(psi) minute) (degrees)

(e I pSI)

iii
U 0€ 88.6 15.9 100 22.7 13.0 .005Ql
> 0 88.6 15.9 100 45.8 31.1 OOIi 31. 5 1

Honzonial displacement, c5 h (in. x 10 ·2)
A 88.6 15.9 100 99.2 61.0 .OM
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Depth

o

5

10

Dri 11 Ho 1e No. 1

::. ':1 X.100.2.0.6.0.35
-, '.' GC. ,

- ..•

-:: ::1 X.90.3.11.0.0.45
,.' GC

-. , da rk brown
. :~ gravelly

- " . sandy silty..
clay

-", .,''~I X.89.8.15.9.0.50
• GC Saturated unit weight

- '. . equals 118.2 pcf

•_.. '

-.. 'I" " X.100.7.16.8,O.35
, . GC

Drill Hole No. 2

:;1 96.8.8.6.0.55· . GC

•

~ :1 93.5.10.8.0.55
GC·.

, .
~ ~I 92.1.17.6.0.55

GC
dark brown
gravelly
sandy·, silty

~ ~I
91.6.21.5.0.55 clay
GC

, .
>1 93.6.17.3.0.55

GC

, . .:

:] 91.1.17.9.0.55
GC•

•

·.:~I 95.8.12.2.0.55
GC

y

5.6,6 no. of blows per 6" with std. spoon

groundwater elevation

L()~ of Borio~~ fur:

ROLliNS, BROWN AND GUNNELL, INC.
PROFESSIONAL ENGINEERS

Valley Camp of Utah

Fi~ufl' Nu, 2
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