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NOTE: POND 01! WILL BE DEWATERED TO THE MAXINUM
SEDIMENT LEVEL USING A PORTABLE PUMP SYSTEM

=

NOTE: ELEVATIONS ARE RELATIVE TO 100.0

MAYIMUM SEDIMENT CAPACITY: 4.603 CUBIC FEET
CAPACITY AT PRINCIPLE QVERFLOW: 58,2068 CUBIC FEET
MAXDMUM POND CAPACITY AT SPILLWAY: 66500 CUBIC FEET

PLAN VIEW
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SEDIMOT II MODEL FOR THE IBM PC/XT
CONVERTED BY TECH ENGINEERING INC.

VERSION 1.10 NOVEMBER 17,1983
Fodekdededodededed dedekodededededede Rkt deok dek e de etk ik ek ik dedodk dokededededok ol deh itk ks
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UNIVERSITY OF KENTUCKY COMPUTER MODEL

OF SURFACE MINE HYDROLOGY AND SEDIMENTOLOGY
FOR MORE INFORMATION CONTACT THE AGRICULTIURAL
ENGINEERING DEPARTMENT

THE UK MODEL IS A DESIGN MODEL DEVELOPED TO PREDICT
THE HYDRAULIC AND SEDIMENT RESPONSE FROM SURFACE
MINED LANDS FOR A SPECIFIED RAINFALL EVENT (SINGLE STORM)

VERSION DATE 9-23-83

DISCLAIMER: NEITHER THE UNIVERSITY NOR ANY OF ITS EMPLOYEES
ACCEPT ANY RESPONSIBILITY OR LEGAL LIABILITY FOR THE
CONCLUSIONS DRAWN FROM THE RESULTS OF THIS MODEL o
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THE FOLLOWING VALUES ARE NOW PREDICTED BY SEDIMOT II.
THEY CAN BE FOUND IN SUMMARY TABLES.
1. PERIOD OF SIGNIFICANT CONCENTRATION
2. VOLUME WEIGHTED AVERAGE SETTLEABLE CONCENTRATION
DURING PERIOD OF SIGNIFICANT CONCENTRATION
3. VOLUME WEIGHTED AVERAGE SETTLEABLE CONCENTRATION
DURING PEAK 24 HOUR PERIOD
4. ARITHMETIC AVERAGE SETTLEABLE CONCENTRATION
DURING PERIOD OF SIGNIFICANT CONCENTRATION
5. ARITHMETIC AVERAGE SETTLEABLE CONCENTRATION
DURING PEAK 24 HOUR PERIOD
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ALL CONCENTRATIONS ARE IN ML/L.
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WATERSHED IDENTIFICATION CODE

------------------------------

POND 011, 25-YEAR, 6-HOUR STORM

Fedrde s dededekdedk dededrkede ke dededededekdededeieodede dedekodededekekokek de ke dededede

Fededededdek ke dokdodedkedkdkekkkkx INPUT RAINFALL PATTERN skstsrskd sk sedk sk

VALUE DEPTH TIME
1 .00 .00
2 .06 .30
3 .13 1.00
4 .22 1.50
5 .37 2.00
6 .96 2.50
7 1.12 3.00
8 1.25 3.50
9 1.34 4.00
10 1.42 4.50
11 1.48 3.00
12 1.54 5.50
13 1.60 6.00

----------------------------------------------

SIZE,MM 250 .100 .050 .010 .005 .00l
-~ .000
PCT FINER NO. 1 100.000 50.000 35.000 19.000 15.000 6.000

*********************IkPUT VALUES ®dcdrkkkdoiedei-driekk ik ok

STORM DURATION - 6.00 . HOURS
PRECIPATION DEPTH - 1.60 INCHES .
SPECIFIC GRAVITY - 2.50 '
LOAD RATE EXPONENT FACTOR - 1.50

SUBMERGED BULK SPECIFIC GRAVITY - 1.25



k k k ok ko ok k ok k k ok ok ok kK kK k kA k&

JUNCTION 1, BRANCH 1, STRUCTURE 1
AR EEEEEEEEEREREEREENE R XN

*%%* HYDRAULIC INPUT VALUES FOR SUBWATERSHEDS %%+

WATER AREA CURVE TC TT  ROUTING COEFFICIENTS  UNIT
SHED ACRES  NUMBER HR HR K-HRS X HYDRO
1 11.58 80,00 .301 .000 .000 .00 2.0
2 33.42 75.00 .262 .000 .000 .00 3.0

*%% SEDIMENT INPUT VALUES FOR SUBWATERSHEDS #¥%*

WATER SEG SOIL LENGTH SLOPE cP PART SURF
SHED NUM K FEET PCT VALUE OPT COND
1 1 .00 .0 .00 .000 1.0 .0
2 1 .00 .0 .00 .000 1.0 .0
* % * COMPUTED VALUES FOR INDIVIDUAL WATERSHEDS * * * .

WATERSHED PEAK FLOW RUNOFF SEDIMENT DIAM DELIVERY DELIVERY
(CFS) (INCHES) TONS (MM) RATIO 1 RATIO 2
1 1.81 .34 .00 .042 .664 1.000
2 1.78 .20 .00 .021 .525 1.000

NOTE: SEDIMENT: DOES NOT INCLUDE POSSIBLE DEPOSITION BY DELIVERY RATIO 2

*k%kkx SUMMARY TABLE FOR TOTAL WATERSHED #ti#+¥

RUNOFF VOLUME - .8930  ACRE-FT
PEAK DISCHARGE - 3.0451 CFS
AREA = 45,0000 ACRES
TIME OF PEAK DISCHARGE - 2.70 HRS
BETA | - 1.0000

RAINFALL EROSITIVITY FACTOR - 7.34 EI UNIT
PEAK CONCENTRATION : - .00 MG/L
PEAK SETTLEABLE CONCENTRATION - .00 ML/L
PEAK SETTLEABLE CONCENTRATION - .00 MG/L
TOTAL SEDIMENT YIELD - .0000 TONS
REPRESENTATIVE PARTICLE SIZE - .0001 MM

TIME OF PEAK CONCENTRATION - .00 HRS
PERIOD OF SIGNIFICANT CONCENTRATION= -9.30 HRS

VOLUME WEIGHTED AVERAGE SETTLEABLE
CONCENTRATION DURING PERIOD OF



?3/60

SIGNIFICANT CONCENTRATION - .00 ML/L
VOLUME WEIGHTED AVERAGE SETTLEABLE

CONCENTRATION DURING PEAK 24 HOUR

PERIOD ‘ - 00 ML/L
ARITHMETIC AVERAGE SETTLEABLE

CONCENTRATION DURING PERIOD OF

SIGNIFICANT CONCENTRATION - .00 ML/L
ARITHMETIC AVERAGE SETTLEABLE

CONCENTRATION DURING PEAK 24 HOUR

PERIOD - .00 ML/L

* k ok ok k ok ok ke ok ok ok k kkkkk hok ok k ok ok ok hk ok hk kA

POND RESULTS

ok ok ok ok ok ok ok ok okk ok okok ok k ok kN E R Rk k ok kX KKk

*4ik* CONTROL VARIABLES OPTIONS ks

-------------------------------------------------------

--------------------------------

ENTRANCE LOSS COEFFICIENT - 1.0000

BEND LOSS COEFFICIENT - .5000

WEIR COEFFICIENT - 3.1000

ORIFICE COEFFICIENT - ,6000

MANNING COEFFICIENT - .0240 e

BARREL DIAMATER = 15.00 /INCHES =
RISER DIAMETER = 15.00 INCHES -
LENGTH OF PIPE = 58.30 FEET -
VERTICAL HEAD DROP - 3.90 FEET -



*k%k% BASIN GEOMETRY ##iik

STAGE AREA  AVERAGE DEPTH DISCHARGE

CAPACITY

(FT) (ACRES) (FT) (CFS) (ACRES-FT)

00 .016 00 .00 .00

1.00 .025 .89 .00 .02

3.00 .037 2.57 .00 .08

5.00 .053 4.09 .00 .17

7.00 .069 5.52 .00 .29

9.00 .089 6.85 .00 45

11.00 .105 8.17 .00 .65

13.00 .130 9.43 .00 .88

15.00 .157 10.60 .00 1.17

16.00 .178 11.14 .00 1.34

17.00 .202 11.62 5.91 1.53

18.00 .230 12.06 8.36 1.74

dkkdk STORM EVENT SUMMARY ik

TURBULENCE FACTOR - 1.00 .
PERMANENT POOL CAPACITY - 1.336 ACRE-FT
DEAD STORAGE - 20.00 PERCENT
TIME INCREMENT OUTFLOW - .10 HRS
VISCOSITY - .009 CM**2/SEG
INFLOW RUNOFF VOLUME - .893 ACRE-FT
OUTFLOW ROUTED VOLUME - .893 ACRE-FT
STORM VOLUME DISCHARGED (PLUG FLOW) - .893 ACRE-FT
POND VOLUME AT PEAK STAGE ' - 1.427 ACRE-FT
PEAK STAGE - 16.476 FT
PEAK INFLOW RATE - 3.045 CFs
PEAK DISCHARGE RATE - 2.815 CFsS
PEAR INFLOW SEDIMENT CONCENTRATION - .00 MG/L
PEAK EFFLUENT SEDIMENT CONCENTRATION - .00 MG/L -
PEAK EFFLUENT SETTLEABLE CONCENTRATION - .0000 ML/L -
PEAK EFFLUENT SETTLEABLE CONCENTRATION - .00 MG/L
STORM AVERAGE EFFLUENT CONCENTRATION - .00 MG/L
AVERAGE EFFLUENT SEDIMENT CONCENTRATION - .00 MG/L
BASIN TRAP EFFICIENCY wickkdekddckdckk  PERCENT
DETENTION TIME OF FLOW WITH SEDIMENT - .39 HRS
DETENTION TIME FROM HYDROGRAPH CENTERS - .39 HRS
DETENTION TIME INCLUDING STORED FLOW - .39 HRS
SEDIMENT LOAD DISCHARGED - .00 TONS
PERIOD OF SIGNIFICANT CONCENTRATION - -10.90 HRS
VOLUME WEIGHTED AVERAGE SETTLEABLE

CONCENTRATION DURING PERIOD OF

SIGNIFICANT CONCENTRATION - .00 ML/L

VOLUME WEIGHTED AVERAGE SETTLEABLE
CONCENTRATION DURING PEAK 24 HOUR
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PERIOD
ARITHMETIC AVERAGE SETTLEABLE
CONCENTRATION DURING PERIOD OF
SIGNIFICANT CONCENTRATION
ARITHMETIC AVERAGE SETTLEABLE
CONCENTRATION DURING PEAK 24 HOUR
PERIOD

*%% RUN COMPLETED %*

.Q0

.00

.00
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SPILLWAYS. Hec vs Hp for Various Lengths, L ; 222 Cagse |
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. — k- S W (.
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NOMENCLATURE

Hye = Critical specific energy
head ~ £t
’ Hp = Energy head of the water
; in the reservoir above the
i epillvay crest - ft
Hp = Difference in the elevation
of the water surface In the

N\ "6 % i reservoir and the spilivay
A . < crest - ft

> <, L = Length of the spillway

A W s upstream from the control
. \~N\ N %0 ; cection - ft

[ “""‘- :

~,_: AR

N NN N\ 40

A W\

o NE. <, (..'

... ;‘ ‘;". (:- ("
& \&.\e o oNe. & .

- e

0.9 e - =
- T } i e,
) 0.8 \\VQ\\\ U N N NN NN NONONTN 20
0.7 : a : :
3 .
0.8 T N \ . N
0.5 : =\ . AN
0.45 s — A SN N
: Og o, Og 09 ‘o
Values of Hp, ft
REFERENCE STANDARD DWG, NO.
U. 8. DEPARTMENT OF AGRICULTURE ‘
SOIL CONSERVATION SERVICE ES- 171
ENGINEERING DIVISION - DESIGN UNIT sieer_1_oF 10
pATE . 2.87




PROJECT Uc-rso - 18 pmg__32' oF bo

EARTHFAX ENGINEERING. INC. Tl
ENGINEERS / SCIENTISTS COMPUTED oate 22 A’y( AL

CHECKED DATE

Converd 4o 2 'L(a@,(bmJaﬂ .Sv.‘.'c,‘leL %«bv ‘ﬂ-—z 'e-“r«vﬂﬁ«-:
aﬁf - [Csby tl-\ec\//snjfgr\

NL\J—IC'_ 'D = & !
z=2 = >
eoy, () U, (F) (f4) (&)

(S{_%A L _g_c____ %’fﬁ?

7.5 b097. S 0 0 0
8.1 038 | 0.4S 3, > s>
8.3 0018%.% 0. bt /S&. 0 9.3~
8.5 b0 9%.S 0, %% a33.¢ M. &
8.7 6092, 7 Jo¢ 327. ¢ 20.9
.9 0048, 9 138 y47, | <0, 0
9.0 ¢049.0 I3 Jb8.1 3l b

A-Jl.%uaté}_d: %’p«ﬂw%%
b.ga_s,h Stoere —o Qs-vd.r, b §-}-gcn...= Lo u~ (M%IhrdJ., 1973)

Tt Mergnmet of oudew l’\'ﬁalm-b-(zft— - 0. hr
NO. O":‘Juwd-u&-s =1 ' ' . _ |
No. of Greaeduss = | | ” | |

>~ wode —» adro, { sed (4o o routing —~
C'“G“"\fdjt:o-xﬁd s o ww::) Summ He sed, coles. ¢ a“%

' Wc 2 u-F-H-c-emdh_J sedivmant = 2.8
CN-(:. -‘be &S‘k‘l\aw('.!a’ Sd. JOJ > I:S’ :

Gran-siye diskbutal .'La .
Sise (w) % _Brar

O0.2o% (00

Storne diskihitins —= 'scsgm,‘ B (see_dishimbic pn Py Tof tas k)|

%:;DS : zil Assumed o{asM\mifT:- Ejaéof
. frea— r‘lz,—- . tales

g‘gc:s R % .m of 'Mlzle" .

0.0

O oan n



Lo

OF

T Agt 19y

DATE
DATE

—e

B~/

. .%..H\.I _ Ilo \n’N_ l.lvlo.ll- Y W Ilh.l - ./- Hil |D I.IVOo'L o-vl. - o o
T .. . |
N ! ! |
N j _ _ _ _
Sﬁ. { ] _ _
) isirﬂl —m D e -0 9 VI N T
S S N S S i B AN
— 1-|[_||l|.! a/w Mo .o Qe e S e I. e e

PROJECT U= S_D'@pmajB

COMPUTED
CHECKED

i
|

STRIRUuTIod | —

RNy

- A R

IQANFA:_
NEL
VA
O
|1 8.3
| L
6.l
S
o
I
[
|
il
s

ENGINEERS / SCIENTISTS

EARTHFAX ENGINEERING, INC.

|

cmmde s § e e ekt s | e} G § =g



-

PROJECT uc -’g) - 18 PAGE - + OF é?-)
EARTHFAX ENGINEERING, INC.

"ot 20 Agr 19
ENGINEERS / SCIENTISTS COMPUTED DATE .t qu 9>

CHECKED DATE

No. of skudures = 1 (sed. )-»..A)
W S‘]‘(ur.-‘-wfs (0

u% 2znolers —w ——
b shud o Ut p 7y Ff (vw ufsl«e
No. of subuntersheds = 3 (Malu'wu_f o uwl.«‘s-)-ww\
CEWS-R\ 1 C4us-R2 caws I

( See Pfeq.m cddes T Hag aowswv—d-u
Db for  subwitisshed 1 Crecdzimed) — CGus-RI 4 CGus-gz

A-rez. = 58,9 ec

CN = §o '
T, —= T for CGWS - RZ + dauel finee e octld
a‘:ﬁz- to ?w!
(‘EB e 0.100 he

22 4o pord distoce - '7ooﬁ:Z
EZ. ‘}79 ?NJ 5“0-6;4. * li(ﬂ%

¢

(Peved arez :
o 560 E%u..
>S5y e Su‘owzﬁf hed, 2, { ( caws—u.&
: = 0.07% he "‘ 2,95 ac
' Cn- 78
T ._O_‘,loo + 0.078 Te = 0,088 W |
| = 'O (7% hr \

y————

Sed. BJJ celes, —a ML Farwwtfs = @ (—Ivs.wms W..i)
Prd Feruw(-u-s

* Dead S(fecﬂ —> A‘a&um 30%
Outflows wiHdrewd —» surfee
- I — waxed

s 2 diz —= Wof Has cole. Poscoun 2Ssumes
aé‘:?»je&u 4o chﬁé% Pr»ar s*'o stocn~ 3‘
"~ No. o rangrns S-'ﬁru.:a (eoches —>2
5‘{'6.84—0[}5:!!!&?4 Cutie ~ set g b oFf Huos eole,

V= Z.Sﬁ/s (@E;M-r&;s b

@




hwa)
(AR

/o0

15-8

; ] T .
:
;
o p a3 s
1]
*
- : o
s
o1 .
N [ L
. ; il '
s
b L
Ly
P 1 1
P
H 3l h
) - z
X ,JJ,
i Epi
Rl ] ﬁ
i h L
| | -
" [
"o
. o
iy ”o
0
. o
: #..rw_ vo
i
[ 4]
zrﬁ
re
™
[ ]
e

VELOCITY IN FEET PER SECOND

Figure 15.2,—Velocities for upland method of estimating T,

Soura —_ NE"‘""




PROQJECT UC-IS:D‘-'? PAGE ?L‘ OF bO

EARTHFAX ENGINEERING, INC. Rl
ENGINEERS / SCIENTISTS CoMPUTED oare 20 Agr 72
' CHECKED. DATE
g9
S'*a&o —hser Curve
Pord 12
%0 ( DEcAmmTon )
Io
70
@.D -~
So -
[
N
*
A
o -
301
20 -
Lo -
8.0 .
oL
0.00 0.50
1




LSRR SRR AR R R ALY SRR Rl R Y 2R R R R T RN R R RN R R

== SEDPC ==
SEDIMOT II MODEL FOR THE IBM PC/XT
CONVERTED ‘BY TECH ENGINEERING INC.
VERSION 1.10 NOVEMBER 17,1983
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UNIVERSITY OF KENTUCKY COMPUTER MODEL

OF SURFACE MINE HYDROLOGY AND SEDIMENTOLOGY
FOR MORE INFORMATION CONTACT THE AGRICULTURAL
ENGINEERING DEPARTMENT

THE UK MODEL IS A DESIGN MODEL DEVELOPED TO PREDICT
THE HYDRAULIC AND SEDIMENT RESPONSE FROM SURFACE
MINED LANDS FOR A SPECIFIED RAINFALL EVENT (SINGLE STORM)

VERSION DATE 9-23-83

DISCLAIMER: NEITHER THE UNIVERSITY NOR ANY OF ITS EMPLOYEES
ACCEPT ANY RESPONSIBILITY OR LEGAL LIABILITY FOR THE
CONCLUSIONS DRAWN FROM THE RESULTS OF THIS MODEL

ERRRE TR AR R AR R AR AR AR AR RN A RN AR RARAAANE RN AN RN AN
LA AR AR AR ARl ALt 222 YT 2R Y 2 2 2R ISR Y

AAERRREARAEARR AR RAR AR RN RERR AN AR REANRARRRAANBRARAARN DA R S

THE FOLLOWING VALUES ARE NOW PREDICTED BY SEDIMOT II.
THEY CAN BE FOUND IN SUMMARY TABLES.
1. PERIOD OF SIGNIFICANT CONCENTRATION
2. VOLUME WEIGHTED AVERAGE SETTLEABLE CONCENTRATION
DURING PERIOD OF SIGNIPICANT CONCENTRATION
3. VOLUME WEIGHTED AVERAGE SETTLEABLE CONCENTRATION
DURING PEAK 24 HOUR PERIOD .
4. ARITHMETIC AVERAGE SETTLEABLE CONCENTRATION
DURING PERIQD QF SIGNIFICANT CONCENTRATION
5. ARITHMETIC AVERAGE SETTLEABLE CONCENTRATION
DURING PEAK 24 HOUR PERIOD

ALL CONCENTRATIONS ARE IN ML/L.
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~ WATERSHED IDENTIFICATION CODE

POND 012, 25-YEAR, 6-HOUR STORM
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HRRkkAKENARN Nk ke hwx INPUT RAINFALL FPATTERN ¥ Af Rt aawndtdrnadness

VALUE DEPTH TIME
1 .00 .00
2 .06 .50
3 .13 1.00
4 .22 1.50
5 .37 2.00
6 .96 2.50
7 1.12 3.00
8 1.25 3.50
9 1.34 4.00
10 1.42 4.50
11 1.48 5.00
12 1.54 5.50
13 1.60  6.00

INPUT PARTICLE SIZE~PERCENT FINER DISTRIBUTIONS

SIZE,MM .250 .100 .050 .010 . 005 .001
- OOO

PCT FINER NO., 1 100.000 50.000 35.000 19.000 15.000 &.000
.Q00




RERURARNEAREN R RN AR RINPUT VALUESA A AR e d ke Ak kAR x b RN

STORM DURATION
PRECIPATION DEPTH

6.00 HOURS
1.60 INCHES

SPECIFIC GRAVITY 2.50
LOAD RATE EXPONENT FACTOR 1.50
SUBMERGED BULK SPECIFIC GRAVITY 1.25

* * * kA * A kK * * K ¥ * * RN Kk ® kK ® k¥ F A

JUNCTION 1, BRANCH 1, STRUCTURE 1

* * A * ® K * * * K % ® * W ¥ * ¥ ¥ k¥ ¥ * * *

*** HYDRAULIC INPUT VALUES FOR SUBWATERSHEDS ##»*

WATER AREA CURVE TC TT ROUTING COEFFICIENTS UNIT
SHED ACRES NUMBER HR HR K-HRS b 4 HYDRO
1l 28,94 80.00 .178 .000 .000 .00 2.0
2 3.95 78.00 .048 .000 .000 .00 3.0

*#* SEDIMENT INPUT VALUES FOR SUBWATERSHEDS *»=»

WATER  SEG SOIL . LENGTH SLOPE cP PART  SURF
SHED NUM 4 FEET PCT VALUE OPT COND
1 1 .00 .0 .00 .000 1.0 .0
2 1 .00 .0 .00 .000 1.0 .0

* * » COMPUTED VALUES FOR INDIVIDUAL WATERSHEDS * * *
WATERSHED PEAK FLOW RUNOFF SEDIMENT DIAM DELIVERY DELIVERY

(CFS) (INCHES) TONS (MM) RATIO 1 RATIO 2
1 '~ 5.64 .34 .00 .056 .752 1.000
2 .95 .28 .00 .100 1.000 1.000

NOTE: SEDIMENT DOES NOT INCLUDE POSSIBLE DEPOSITION BY DELIVERY RATIO 2



*a#xkx SUMMARY TABLE FOR TOTAL WATERSHED #%r#*x

RUNOFF VOLUME = .9022 ACRE-FT
PEAK DISCHARGE = 5.9437 CFs
AREA = 32.8900 ACRES
TIME OF PEAK DISCHARGE = 2.60 HRS
BETA ~ 1.0000

RAINFALL ERQSITIVITY FACTOR =~ 7.34 EI UNIT
PEAK CONCENTRATION = .00 MG/L
PEAX SETTLEABLE CONCENTRATION - .00 ML/L
PEAX SETTLEABLE CONCENTRATION = .00 MG/L
TOTAL SEDIMENT YIELD od .0000 TONS
REPRESENTATIVE PARTICLE SIZE = .0001 MM
TIME OF PEAK CONCENTRATION - -00 HRS
PERIOD OF SIGNIFICANT CONCENTRATION= -=7.00 HRS

VOLUME WEIGHTED AVERAGE SETTLEABLE

CONCENTRATION DURING PERIOD OF

SIGNIFICANT CONCENTRATION - .00 ML/L
VOLUME WEIGHTED AVERAGE SETTLEABLE

CONCENTRATION DURING PEAK 24 HOUR

PERIOD . - ' .00 ML/L -
ARITHMETIC AVERAGE SETTLEABLE .

CONCENTRATION DURING PERIOD OF -

SIGNIFICANT CONCENTRATION » .00 ML/L
ARITHMETIC AVERAGE SETTLEABLE )

CONCENTRATION DURING PEAK 24 aoun :

PERIOD - .00 ML/L
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POND RESULTS

* * % * R ® * * k AN Kk kK W * *® * * hR N & * * K & * A ¥ ® N W

*#x*%® CONTROL VARIABLES OPTIONS #***#=»

FLOW FRACTN ISDO NRHP NSP NCSTR

3 0 1l 500 12 2

*wwkw BASTN GEOMETRY ###*%

STAGE AREA  AVERAGE DEPTH DISCHARGE CAPACITY

(FT) (ACRES) (FT) (CFS) (ACRES~FT)

.00 , .08% .00 .00 .00
2.00 .169 1.67 .00 .25
4.00 .264 3.22 .00 .69
6.00 .350 4.69 .00 1.30
7.00 .403 5.40 \ .00 1.68
7.50 .430 5.75 .00 1.89
8.10 .460 6.16 " 5.20 2.15
8.30 .470 6.30 9.20 2.25
8.50 .484 6.43 14.20 2.34
8.70 .493 6.57 20.90 2.44
8.90 .505 6.70 30.00 2.54
9.00 .508 6.77 31.60 2.59



*xx*%* STORM EVENT SUMMARY

- " —— .

L2 2 2 2

TURBULENCE FACTOR

PERMANENT POOL CAPACITY

DEAD STORAGE

TIME INCREMENT OUTFLOW

VISCOSITY

INFLOW RUNOFF VOLUME

OUTFLOW ROUTED VOLUME

STORM VOLUME DISCHARGED (PLUG FLOW)

POND VOLUME AT PEAK STAGE

PEAK STAGE

PEAK INFLOW RATE

PEAK DISCHARGE RATE

PEAK INFLOW SEDIMENT CONCENTRATION

PEAK EFFLUENT SEDIMENT CONCENTRATION

PEAK EFFLUENT SETTLEABLE CONCENTRATION

PEAK EFFLUENT SETTLEABLE CONCENTRATION

STORM AVERAGE EFFLUENT CONCENTRATION

AVERAGE EFFLUENT SEDIMENT CONCENTRATION

BASIN TRAP EFFICIENCY

DETENTION TIME OF FLOW WITH SEDIMENT

DETENTION TIME FROM HYDROGRAPH CENTERS

DETENTION TIME INCLUDING STORED FLOW

SEDIMENT LOAD DISCHARGED

PERIOD OF SIGNIFICANT CONCENTRATION

VOLUME WEIGHTED AVERAGE SETTLEABLE
CONCENTRATION DURING PERIOD OF
SIGNIFICANT CONCENTRATION

VOLUME WEIGHTED AVERAGE SETTLEABLE
CONCENTRATION DURING PEAR 24 HOUR
PERIOD

ARITHMETIC AVERAGE SETTLEABLE
CONCENTRATION DURING PERIOD OF
SIGNIFICANT CONCENTRATION

ARITHMETIC AVERAGE SETTLEABLE
CONCENTRATION DURING PEAK 24 HOUR
PERIOD

*x% RUN COMPLETED #ww*

1.00
1.886
20.00

.10

.009

.902

.902

902
2.053
7.876
5.944
3.258

.00
.Q000
.00

.00
.Oo
RENRRE
.62
.62
.62
.00
-11.30

.°°

.oo

.oo

.00

ACRE-FT
PERCENT
HRS
CN**2 /SEC
ACRE-~FT
ACRE~FT
ACRE~FT
ACRE~FT
FT

CFS

CFS
MG/L
MG/L
ML/L
MG/L
MG/L
MG/L
PERCENT

ML/L

ML/L

ML/L

ML/L
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POND 011 - EMERGENCY SPILLWAY ONLY

by

Name: ANTHONY MAGLIOCCHINO

Company Name: EarthFax Engineering INC.
File Name: D:\UC150\PO11ESON

Date: 08-27-1992
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Civil Software Design -~ SEDCAD+ Version 3.1
. Copyright (C) 1987-1992. Pamela J. Schwab. All rights reserved.

Company Name: EarthFax Engineering INC.
Filename: D:\UC150\P011ESON User: ANTHONY MAGLIOCCHINO
Date: 08-27-1992 Time: 10:32:32
POND 011 - EMERGENCY SPILLWAY ONLY
Storm: 1.60 inches, 25 year- 6 hour, SCS 6 Hour
Hydrograph Convolution Interval: 0.1 hr

SUBWATERSHED/STRUCTURE INPUT/OQUTPUT TABLE

-Hydrology-
Base- Runoff Peak

JBS SWS Area CN UHS Te K X Flow Volume Discharge

(ac) (hrs) (hrs) (cfs) (ac-ft) (cfs)
111 1 11.58 80 M 0.301 0.000 0.000 0.0 0.32 1.81
1112 2 33.42 75 S8 0.262 0.000 0.000 0.0 0.57 1.77

Type: Pond Label: POND 011

111 Structure 45.00 0.89
111 Total IN 45,00 0.89 3.10
111 Total OUT 0.89 2.96
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Civil Software Design -- SEDCAD+ Version 3.1
Copyright (C) 1987-1992. Pamela J. Schwab. All rights reserved.

Company Name: EarthFax Engineering INC.
Filename: D:\UC150\PO11ESON User: ANTHONY MAGLIOCCHINO
Date: 08-27-1992 Time: 10:32:32
POND 011 - EMERGENCY SPILLWAY ONLY
Storm: 1.60 inches, 25 year- 6 hour, SCS 6 Hour
Hydrograph Convolution Interval: 0.1 hr

POND INPUT/OUTPUT TABLE

J1, B1, S1
POND 011
Drainage Area from J1, Bl, S1, SWS(s)1l-2: 45.0 acres
Total Contributing Drainage Area: 45.0 acres
DISCHARGE OPTIONS:
Emergency .
Spillway
T T e e T T S I T X I N i R T ST
Riser Diameter (in) ——
Riser Height (ft) — :
Barrel Diameter (in) —— - -
Barrel Length (ft) ————
Barrel Slope (%) ——
Manning’s n of Pipe ————
Spillway Elevation ———
Lowest Elevation of Holes ———
# of Holes/Elevation ————
Entrance Loss Coefficient ——
Tailwater Depth (ft) ———
Notch Angle (degrees) ——
Weir Width (ft) ——
Siphon Crest Elevation ————
Siphon Tube Diameter (in) ———
Siphon Tube Length (ft) ——
Manning’s n of Siphon ———
Siphon Inlet Elevation ———
Siphon Outlet Elevation —
Emergency Spillway Elevation 98.0
Crest Length (ft) 10.0
Z:1 (Left and Right) 2 2
Bottom Width (ft) : 6.0
POND RESULTS:
Permanent
Pool
(ac-£ft)

LRSI IRIRE T

1.5



Runoff Peak
Volume Discharge
(ac~-£ft) (cfs)
IN 0.89 3.10
ouT 0.89 2.96
Peak Hydrograph
Elevation Detention Time
(hrs)
1
98.3 0.00
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Civil Software Design -- SEDCAD+ Version 3.1
Copyright (C) 1987-1992. Pamela J. Schwab. All rights reserved. .
Company Name: EarthFax Engineering INC.
Filename: D:\UC150\P0O11ESON User: ANTHONY MAGLIQCCHINO
Date: .08-27~-1992 Time: 10:32:32
POND 011 - EMERGENCY SPILLWAY ONLY
Storm: 1.60 inches, 25 year- 6 hour, SCS 6 Hour
Hydrograph Convolution Interval: 0.1 hr

ELEVATION-DISCHARGE TABLE

J1, B1, S1
POND 011
Drainage Area from J1, Bl, S1, SWS(s)1l-2: 45.0 acres
Total Contributing Drainage Area: 45.0 acres
Emergency Total
Spillway Discharge
Elevation (cfs) (cfs)
= W

81.00 0.0 0.0
81.50 0.0 0.
82.00 0.0 oi.l’
82.50 0.0 0.
83.00 0.0 0.0
83.50 0.0 0.
84.00 0.0 0.0
84.50 0.0 0.0
85.00 0.0 0.0
85.50 0.0 0.0
86.00 0.0 0.0
86.50 0.0 0.0
87.00 0.0 0.0
87.50 0.0 0.0
88.00 0.0 0.0
88.50 0.0 0.0
89.00 0.0 0.0
89,50 0.0 0.0
90.00 0.0 0.0
90.50 0.0 0.0
91.00 0.0 0.0
91.50 0.0 0.0
92,00 0.0 0.0
92.50 0.0 0.0
93.00 0.0 0.0
93.50 0.0 0.0
94,00 0.0 0.0
94,50 0.0 0.
$5.00 0.0 0
95.50 0.0 0-%
96.00 0.0 0.
96.50 0.0 0.
97.00 0.0 0.0
97.50 0.0 0.0
98.00 0.0 0.0



i 6o

98.50

5.9 5.9
98.60 7.1 7.1
.70 9.5 9.5
k.80 12.3 12.3
8.90 15.4 15.4
39.00 18.4 - 18.4

khhkkkdhhkhhkhdhkhkhhhhhhkhhhhhhhkhkhkkhkhkkhhhhhkkhhkhhhkdkkhhhhhhihhhhhhhhhkdehhxxhrhix



2 Co
. Civil Software Design -~ SEDCAD+ Version 3.1
Copyright (C) 1987-1992. Pamela J. Schwab. All rights reserved.

Company Name: EarthFax Engineering INC.
Filename: D:\UC150\P011ESON User: ANTHONY MAGLIOCCHINO
Date: 08-27~1992 Time: 10:32:32
POND 011 - EMERGENCY SPILLWAY ONLY
Storm: 1.60 inches, 25 year- 6 hour, SCS 6 Hour
Hydrograph Convolution Interval: 0.1 hr

ELEVATION-AREA-CAPACITY-DISCHARGE TABLE

J1, B1, S1
POND 011
Drainage Area from J1, Bl, S1, SWS(s)1-2: 45.0 acres
Total Contributing Drainage Area: 45,0 acres

SW#1: Emergency Spillway

Elev Stage Area Capacity Discharge

(ft) (ac) (ac-ft) (cfs)
il e = -
81.00 0.00 0.02 0.00 0.00
81.50 0.50 0.02 0.01 0.00.
82.00 1.00 0.03 0.02 0.00
82.50 1.50 0.03 0.03 0.00
83.00 2.00 0.03 0.05 0.00
83.50 2.50 0.03 0.06 0.00
84.00 3.00 0.04 0.08 0.00
84.50 3.50 0.04 0.10 0.00
85.00 4.00 0.04 0.12 0.00
85.50 4.50 0.05 0.15 0.00
86.00 5.00 0.05 0.17 0.00
86.50 5.50 0.06 0.20 0.00
87.00 6.00 0.06 0.23 0.00
87.50 6.50 0.06 0.26 0.00
88.00 7.00 0.07 0.29 0.00
88.50 7.50 0.07 0.33 0.00
89.00 8.00 0.08 0.37 0.00
89.50 8.50 0.08 0.41 0.00
90.00 9.00 0.09 0.45 0.00
%0.50 9.50 0.09 0.50 0.00
91.00 10.00 0.10 0.54 0.00
91.50 10.50 0.10 0.59 0.00
92.00 11.00 0.10 0.64 - 0.00
92.50 11.50 0.11 0.70 0.00
$3.00 12.00 0.12 0.76 0.00
93.50 12.50 0.12 0.82 0.00
94.00 13.00 0.13 0.88 0.00
94.50 13.50 0.14 0.95 0.00
95.00 14.00 0.14 1.02 0.00
95.50 14.50 0.15 1.09 0.00
96.00 15.00 0.16 1.17 0.00
96.50 15.50 0.17 1.25 0.00
97.00 16.00 0.18 1.33 0.00
97.50 16.50 0.19 1.42 0.00

98.00 17.00 0.20 1.52 0.00 Stage of SW#l



£ o

98.25 17.25 0.20 1.58 2.96 Peak Stage
50 17.50 0.22 1.63 5.88
QGO 17.60 0.22 1.65 7.086
.70 17.70 0.22 1.67 9.52
.80 17.80 0.22 1.69 12.29
-w.90 17.90 0.23 1,72 15.35
99.00 18.00 0.23 1.74 - 18.37
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Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow
Worksheet Name: POND 011 - N. INLET
Comment: RECLAMATION POND 011 -~ NORTH INLET
Solve For Depth

Given Input Data:

Bottom Width..... 2.50 ft

Left Side Slope.. 2.00:1 (H:V)
Right Side Slope. 2.00:1 (H:V)
Manning’s n...... 0.035
Channel Slope.... 0.2600 ft/ft
Discharge....sv.. 1.80 cfs

Computed Results:

Depth.ccveveeenses 0.13 £t

vVelocity.oeoveans 5.11 £ps

Flow Area...csces 0.35 sf

Flow Top Width... 3.01 £t

Wetted Perimeter. 3.07 £t

Critical Depth... 0.24 ft

Critical Slope... 0.0317 ft/ft .
Froude Number.... .2.63 (flow is Supercritical)

Open Channel Flow Module, Version 3.2 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708

s3/ u5



Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow
Worksheet Name: POND 011 - S. INLET
Comment: RECLAMATION POND 011 - SQUTH INLET
Solve For Depth

Given Input Data:

Bottom Width..... 2.00 ft

Left Side Slope.. 1.20:1 (H:V)
Right Side Slope. 1.20:1 (H:V)
Manning’s n...... 0.035
Channel Slope.... 0.4300 ft/ft
Discharge........ 1.70 cfs

Computed Results:

Depth..cvceeeenens 0.12 ft

Velocity.eeesva.s 6.43 fps

Flow Area........ 0.26 sf

Flow Top Width... 2.30 ft

Wetted Perimeter. 2.38 £t

Critical Depth... 0.27 £t

Critical Slope... 0.0318 ft/ft '

Froude Number.... 3.34 (flow is Supercritical)
Open Channel Flow Module, Version 3.2 (c) 1990 .
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708




Circular cChannel aAnalysis & Design
Solved with Manning’s Equation

Open Channel - Uniform flow

Worksheet Name: POND 011 - OQUTLET
Comment: RECLAMATION POND 011 -~ PRINCIPLE OVERFLOW
Solve For Actual Depth

Given Input Data:

Diameter.......... 1.50 ft

SlopPe.cecsnnas veoa 0.0150 ft/ft

Manning’s n....... 0.022

Discharge.....css. 2.82 cfs
Computed Results:

DEPth.ecscevannnns 0.63 ft

VeloCitYeaeieaanann 3.98 fps

Flow Area..cscsess 0.71 st

Critical Depth.... 0.64 £t :

Critical Slope.... 0.0146 ft/ft

Percent Full...... 42.17 %

Full Capacity..... 7.60 cfs

QMAX @.94D...0vv v 8.18 cfs

Froude Number..... 1.02 (flow is Supercritical)

Open Channel Flow Module, Version 3.2 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708



Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow
Worksheet Name: POND 011 - SPILLWAY
Comment: RECLAMATION POND 011 - EMERGENCY SPILLWAY
Solve For Depth

Given Input Data:

Bottom Width..... 6.00 ft
Left Side Slope.. 2,00:1 (H:V)
Right side Slope. 2.00:1 (H:V)
Manning’s n...... 0.035
Channel Slope.... 0.3300 ft/ft
Discharge..... oo 2.96 cfs

Computed Results:

Deptheceeeerinnen 0.10 ft

Velocity....cvnn. 4.98 fps

Flow Area........ 0.59 sf

Flow Top Width... 6.38 £t

Wetted Perimeter. 6.43 £t

Critical Depth... 0.19 ft

Critical Slope... 0.0321 ft/ft

Froude Number.... 2.88 (flow is Supercritical)
Open Channel Flow Module, Version 3.2 (c) 1990 .
Haestad Methods, Inc. * 37 Brookside RA * Waterbury, Ct 06708
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Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: PONDO0O12 iNLET

Comment: RECLAMATION POND 012 - INLET

Solve For Depth

Given Input Data:

Bottom Width..... 3.00 £t

Left Side Slope.. 3.00:1 (H:V)
Right Side Slope. 3.00:1 (H:V)
Manning’s n...... 0.035
Channel Slope.... 0.0500 ft/ft
Discharge........ 5.94 cts

Computed Results:

Depth.seeeierenen 0.36 ft

Velocity.ccvvvens 4.05 £fps

Flow Area...svee. 1.47 st

Flow Top Width... 5.16 ft

Wetted Perimeter. 5.28 ft

Critical Depth... = 0.43 ft

Critical Slope... 0.0268 ft/ft

Froude Number.... 1.34 (flow is Supercritical)

Open Channel Flow Module, Version 3.2 (¢) 1990
Haestad Methods, Inc. * 37 Brookside R4 * Waterbury, Ct 06708
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Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: PONDOl12 SPILLWAY

Comment: RECLAMATION POND 012 - SPILLWAY OUTLET
Solve For Depth

Given Input Data:

Bottom Width..... 6.00 ft-
Left Side Slope.. 2.00:1 (H:V)
Right Side Slope. 2.00:1 (H:V)
Manning’s n...... 0.035
Channel Slope.... 0.5000 ft/ft
Discharge....... .  3.26 cfs

Computed Results:

Depthe.ccciensenne 0.09 ft

Velocity.....on. 5.88 fps

Flow Area....ses. 0.55 sf

Flow Top Width... 6.36 ft

Wetted Perimeter. 6.40 ft

Critical Depth... 0.20 £t

Critical Slope... 0.0315 ft/ft

Froude Number.... 3.51 (flow is Supercritical)
Open Channel Flow Module, Version 3.2 (¢) 1990 .
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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Trapezoidal Channel Analysis & Design
Open Channel -~ Uniform flow
Worksheet Name: CASTLEGATE AREA
Comment: TYPICAL DIVERSION/BERM DESIGN
Solve For Depth

Given Input Data:

Bottom Width..... 8.00 ft

Left Side Slope.. 2.00:1 (H:V)
Right Side Slope. 5.00:1 (H:V)
Manning’s n...... 0.030
Channel Slope.... 0.0100 ft/ft
Discharge........ 3.43 cfs

Computed Results:

Depth.....lII.lI. 0.23 ft

Velocity.voaeenns 1.73 fps

Flow Area........ 1.99 st

Flow Top Width... 9.58 ft

Wetted Perimeter. 9.66 £t

Critical Depth... 0.17 £t

Critical Slope... 0.0242 ft/ft

Froude Number.... 0.67 (flow is Subcritical)
Open Channel Flow Module, Version 3.2 (¢) 1990 .
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708




‘Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: CASTLEGATE AREA

Comment: TYPICAL DIVERSION/BERM DESIGN
Solve For Depth

Given Input Data:

Bottom width..... 8.00 ft

Left side Slope.. 2.00:1 (H:V)
Right Side Slope. 5.00:1 (H:V)
Manning’s N...... 0.030
Channel Slope.... 0.0300 ft/ft
Discharge........ 3.43 cfs

Computed Results:

Deptheceevancenas 0.16 £t

VeloCity.evesneoes 2.45 fps

Flow Area........ 1.40 st -

Flow Top Width... 9.14 ft

Wetted Perimeter. 9.20 £t

Critical Depth... 0.17 £t

Critical Slope... 0.0242 ft/ft

Froude Number.... 1.10 (flow is Supercritical)

Open Channel Flow Module, Version 3.2 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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RECLAMATION ALTERNATIVE SEDIMENT CONTROL MEASURES
SUMMARY AND CALCULATIONS

CASTLE GATE PREPARATION PLANT
CARBON COUNTY, UTAH
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Castle Gate Mine
) Carbon County, Utah
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ot es . September 4, 1992



Appendix 3.4N September 1992
Castle Gate Mine :

Preparation Plant

RECLAMATION ALTERNATIVE SEDIMENT CONTROL MEASURES - SUMMARY

Three sedimentation ponds will be used within the disturbed area of the Preparation
Plant during reclamation. However, itis not feasible to route the storm runoff from the entire
reclaimed area to those three ponds (011, 01 2 and 013). Therefore, silt fences will be used
as alternative sediment control (ASC) structures, along with other ASC measures to protect
reaches of streams/channels whose precipitation runoff crosses reclaimed areas but does not
flow to one of the ponds. ASC measures involving soil preparation and seeding will be used
throughout the reclaimed area. An explanation of all the ASC measures is included in section
3.4-4(4). Calculations were performed using the Universal Soil Loss Equation to quantify the
benefits of implementing the various ASC measures. Those calculations form the majority of
this appendix. '

-

The Universal Soil Loss Equation (A = RKLSCP), cdﬁ'\bined with the concept of delivery
ratio (Y = A * D), was developed under specific limitations. Although its application to the
Preparation Plant area stresses those limitations in regard to area, slope, and land use, this
evaluation method is widely accepted for the purposes of evaluating potential sheet flow and
rill sediment erosion. Erosion within natural stream channels and the reclaimed channels was
not considered in this analysis. It is assumed that the structure of the undisturbed channels
and the ripraq in the reclamation channels will prevent appreciable scour during a 10-year 6-
hour storm event.. The goal of this analysis was not to quantify the total sediment loads to
the reclamation channels, but only to asses the relative benefit of implementing the various
ASC options.

Two stream reaches were selected as being representative in terms of the sediment
load from both undisturbed and reclaimed areas that can be expected along channels in the
Preparation Plant area. A 700 foot reach along the upper section of CGRD-5 in Barn Canyon
was evaluated. The south side of reclamation channel CGRD-3C was also analyzed to

007/004 3.4N-1




Appendix 3.4N September 1992
Castle Gate Mine
Preparation Plant

ascertain relative sediment loads to the stream. Only erosion from a portion of watershed
CGRWS-R4 travels to the south side of the channel, with no undisturbed contributing
watershed areas (See Exhibit 3.A-3A),

Two sets of comparisons were performed to evaluate the ASC measures. Sediment
erosion was calculated for a discrete storm event of six hour duration and a return period of
ten years, and also on an annual basis. The rainfall ‘R’ factors selected were 17 {Barfield ot.
al., 1983, Fig.5.11) and 11 (Israelson et. al., 1984) respectively. A summary of these
comparisons comprises Table 3.4N - A1.

The erodibility factor, ‘K’, was determined from a map entitled "State of Utah Soil
Erodibility Index (K)". A value of 0.15 corresponds to the location of"the Preparation Plant.
The LS factor was calculated using the following formula from Barfield et. al. (1983, Eq.
5.10): |

LS = (I/72.6)™ * ({430x? + 30x + 0.43)/6.613)

where x = sin(slope angle)

1
m = 0.5 for slopes greater than or equal to 5%

length of the slope along which deposition will not occur

The following cover factors, ‘C’, were chosen to reflect the characteristics of each
sediment control measure: ' ’

o  Bare soil, C = 1.3 (Barfield et. al., 1983, Table 5.8)

o  Ripped soil, C = 0.8 (Barfield et. al., 1983, Table 5A)

0 Wood fiber mulch slurry, C = 0.05 (Barfield et. al., 1983, Table 5.8)

0  Undisturbed native soil, C = 0.07 (SCS, 1977)
An efficiency of 75% was assumed for filter fabric (silt) fences (Mirafi, Inc., Product #100x).

007/004 3.4N-2



TABLE 3.4N-A1

CASTLE GATE PREPARATION PLANT RECLAMATION ALTERNATIVE SEDIMENT CONTROL MEASURES
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Appendix 3.4N September 1992
Castle Gate Mine

Preparation Plant

The control practice factor, ‘'P’, was assumed equal to 1.0 since the land use is not
for crops (SCS, 1977). A conservative sediment delivery ratio, ‘D’, of 1.0 was assumed for

all undisturbed and reclaimed areas, since they are smaller than ten acres in area.

Conclusions

Table 3.4N-A1 summarizes the results of the above described calculations. The
implementation of each sediment control measure substantially reduces the amount of
sediment erosion from the reclaimed areas, to the point that the mulch theoretically inhibits
soil loss more effectively than the undisturbed ground cover. The silt fences provide
additional protection to the streams by trapping an additional 75% of sediment. In general,
the undisturbed areas contributing sediment to the stream channels through silt fences are
larger than the reclaimed areas. Accordingly, most of the sediment erosion will occur from
the undisturbed area. In the case of the upper reach of CGRD-5, a‘pproximately 98% of the
sediment loss trapped by the silt fences is from the undisturbed areas. Thus, the background
sediment loss overshadows the sediment loss from the reclaimed areas once the wood fiber
mulch is in place. It should be noted that the combination of the surface sediment controls
on the reclaimed areas and the silt fences along the channels reduces the silt load from the
reclaimed areas to the streams by 84% from what it would naturally be if the same reclaimed
areas were undisturbed and in their natural state.

Calculations to determine the adequacy of a single layer fence system were performed.
The resuits indicate that a single layer system will be adequate. The spacing of the fences
will have to vary depending on location and the grade of the reclaimed ground surface
adjacent to the channel. In all cases, the silt fences shall generally be constructed in
accordance with Figures 3.4-1 and 3.4-2 with the fences parallel to the contours.
Additionally, the fences should be constructed with sufficient projected overlap, and the
length of the fence segments should correspond to the spacing and orientation of those
segments along the channel.
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Appendix 3.4N September 1992
Castle Gate Mine :
Preparation Plant

REFERENCES

U.S. Department of Agriculture. Soil Conservation Service. July 1977. Preliminary Guidance
for Estimating Erosion on Areas Disturbed by Surface Mining Activities in the Interior Western
United States.

Barfield, B.J., Warner, R.C., and Hann, C.T.. 1983. Applied Hydrology and Sedimentology
for Disturbed Areas. QOklahoma Technical Press. Stillwater, Oklahoma.

Simons, Li and Associates, Inc. May 1983. Design of Sediment Control Measures for Small
Areas in Surface Coal Mining. Office of Surface Mining.

Israelson, C. Earl, Fletcher, Joel E., Haws, Frank W., and Israelson, Eugene K.. Erosion and
Sedimentation in Utah: A Guide for Control. February 1984. Utah State University. Logan,
Utah. - -

Mirafi Civil Engineering Fabrics. Mirafi, inc. Charlotte, N.C..

007/004 3.4N-5




pROJECT == =80~ /T /
EARTHFAX ENGINEERING, INC.

QF

- PAGE.
—
ENGINEERS / SCIENTISTS COMPUTED

oare _7/3/72

CHECKED DATE
. CASTLE. GATE. \

TREV*CAT ) PArT

REc am Ao Puar = AsgantATIvE SEVNENT CosTALL

A TIPeH e ANEA TR TR A SR
TABTECTED "RV 3.1 FPLAES 5 OH THE
0F  geg UPrEN FeTioN

A DadTRED
RBEACH o
P

e HARINE

. SOUTM EATT 3wng
oF CAERP -5, BaTH FECLA MO

AAEA RUWOES  CONTILALTE =0 oS
SHANNEL ., A sfeodD TYR A REduH

P
IPE gr  ConD- 3¢ Wih ety drivy RRCEVES
Elaw /cr_J_,b.\ A RECY oo MED /ﬂfy} EvA-LAre

THCSE  TLoD STREAM NEACHES 2 DATEAMNE
TR VE- <‘-ﬁ;jl/‘-M’,_Z_--,*.r\-' CLADS T VAR SIS S 's
I Placd, CoNsiDEAN ToITH A "DISCETE St
Evgprr AR raSien ond A~ YERANLY RAsS.

L ABTE Y THEAL ANE SEBRAC HTONS wHsrl
RLIFT  FuarA  PrUusapAricy OmISTIATED ASnLAS
FPepu s TaonetH :wr PENCES ) oiTH  VERY

1Tl BaciAimey  AREHA TOroff  codTAlmITAL,
Sl T4 TonPoE S THE  EENCES /s
e e e .._.I'_.‘i.___ébw-tﬂvf ERapEY Sﬂ‘WMr- ~NTS -
e L REeesngd ARLAS

» 7‘&: CROATHET S04 thf»@
AENE N ERLUATED,

I

U eapbel GunsT 34-3A.

A"‘-’A‘MP"E.-— G‘H.-C.JJLArTmJ FRLerd wirH

Ale IS LMPTIONS LSTED. THE FERCTS OF THE W‘L
OF THE CALDATOrS 15 coplPydD  1rv TRIE 1 OF 7613
APPEADIX. _ S

R

USE-  OMIERSH. SOL  LASS  EQuATION . ]
A= BKLsey Az CorPlre) Sailh W3S PEA
: - . . e T AnE £A (Wf/,g-f-mﬁ/
Ve A ) R BANAAL  FAOn

. | 2y EndVIBIITY ﬁﬁc‘l\)ﬁ
Y2erdmensr y12¢D

 Pu DEUEAY RATQ € 2 ¢Ovhkn  FrAerore
-2 s
I

oA PRACTILE AAron

Aﬁd"\f— I;szcm '3 hio-v' zLEAL HED BY

A,-zsm-r cAACITY, THD T05  geiaf
’pﬁ'as Ty Oy A

D/ MENST

p 15 pY (NTEAMED  ATE
AxD) Pievén RATR = ) ® 4D 78

LS * LEMNGTH SLIPE  FAoon




proseet L 1§D G e o /7
EARTHFAX ENGINEERING, INC.

b i T3 /%
ENGINEERS / SCIENTISTS COMPUTED DATE 2

CHECKED DATE

REFENEA L D Lseg !

VAL EL)  ET A, /983 _APruin AIThandcy A

SED A Ed TN 743)4 ‘Dewuaeﬁn AEAS  DeAroMmA
TLerrndic b PAESS | PRLOHDMA

& AN DSCLETE. STOANM  EVE \-l'"" a7 /Y
E— At darndindE IO ML En Er Ao

PrEcs?. 98T 20 ~BLEQUE MY PTUAS OF Tije
LESTERN T ED  STATE:  NOAA | 577,

o yLhn.  bHOUN EVENT IN THC
PIr?  Peh T ALeA

?&/ 41.

UsiNe BAnEED £7 AL, g3 Fre S

W Pa ) f" AND Haps 6 fodns
U [ ™ ._‘_ ./7 - A vy -5::_. TEAD
e ot e A /8, BUTL L
R S SR e L CRORBIDENG s LRl
o o o . ANNUOAL L | Fhcen
e : | COMTARRLY) 7o SULACIRIING
o AlLEA RaT WAS

ﬂm Aw-mz.m, PANS

* g néfiﬂfdu: .:EJ?‘LAC\.SQAJ ;«* L 98C, Pmc.e.
e AAEA pAAY EeiTLED  SMEAM Mﬂuh

e 130~ LAgDEmT ‘R VAf.-Uf.." o
e Pye 4/ R 7REP Wr-rr
K: | PEA Frapilsew Ar Ao . /?94 MAP LT TOED

N STAE. of LTAYd  Ssie LAY ThikiTY 1WDEx (&)

) ) I .- T4 R~ TR AT




EARTHFAX ENGINEERING, INC prosecT & TST /7 page or ' 7
' ‘ LA g/
ENGINEERS / SCIENTISTS computep Lot ] DATE Elia)
CHECKED N DATE

ConsSDEA  THE EAvT SPL 28 tHe UTPER REdeH
bF coRD-5. se€ gxHmT 3. £€- 34

.-

RBELCAMED AREA = 2. Aents

DrpISTUNRED AlghA = 7.3 Aenzs
( Caners— 7 )

Ls !
- L'S‘—'(...Z‘...)M_ F30 x* +30x ~o.43 )
7.6 G613

AT Frep sweve LEeTH (,_,.,.)
( LEMGTH TF 5LoPE FADM Troir,
OF oniGi N OF DvEaciND  Frodd -
- S L WNTIC SLAPE DELALASTES  gsucH
TR DEPSSITINNY  detlins oM
L LNTO R ENTEa, A

e TPEENRD  CHANMEC) L.

- ¢ «-'m-}&,ue, P SLOPL () i
ez L o5 B 247
o iuamuﬁ). S - )

L DaMGe_ Exrhmr B.4-3A

'/Hﬁ— WA PRAECTED AAEp O oL coriSsT
RECQLATMED 5P /S 220",

--_Lﬁ-bl‘ bm . 6290 2 fol

B T e T Tt i L TR

Sl ok & 1030

0

S ool P340 L 22!
A




prosgCT & =/ 5D - £
EARTHFAX ENGINEERING, INC

PAGE OF / 7
ENGINEERS / SCIENTISTS ' compuren LA/t oare 2 /3192
CHECKED DATE
Fw e _uMD/s—rurLﬁ,;n ANl
= ]
X ® 450 - |
222
Licev + L5530 - 242 “
. « 293 455" '
P L
40 |
s~ 32.3°: Ei_o T s33 " ( honéss  Copm
™ e | J
- - , o
Tt T e

- —

L £30 (A.--... )9, 3) *30(4-../'33)-!-43
o B/ - L ALY
T Ik se L

LT s ?}_ﬁ"}"g

L

BHD 15T  Ls=e (535 )05/ 135 (e 32.2) - 35 (are 32.8) +4 43
- . ?C- \ o b 13 -~ -
. “_."__'_-’-58.6  (maaee )] 97987 ok)
] j BM_*#EW ;‘but-h._“.- N e t3 Rappicy BT A 523
_Crore> wp 1 Do ) S oL Taag 7
. RWED smie €20, 8 _ “BanfBLD £T A 1733,

A 5.4.1 "

“‘4’55 f'lhm__-'& UMY Muuc.& C 20,05

_ , BALEIEND | /583
o _TeaE 5.8
(At AaE . TEMPUMARY SET)INGS  AFTEA \b
o YAy ) C 0,05 PEA PaaPiLted TAsLE S.A.)
S FEME EFF kY 952

( AL o , PrEDUCT
/0 x)




srosgct Lie = /50 /7 PAGE 5 oF

;7

EARTHFAX ENGINEERING, INC. compuren _ludt* pare_7/3 P

ENGINEERS / SCIENTISTS
CHECKED DATE

AN

<’ FAtxen <OMNT
€ -0 07 > /977,

QoD 1 STIABE D AngAS
-Tw?pu:. 4 "

Moty 15 BASEY on  IVPE. A DERSTY OF
CopD™Y AND EAoumd ¢OVEN  LEGETATIIN

DA Lo TBAUSH ARD  SAASSES AAE SimitAn
O TbsL ESOMd A MAAD I ARARBUL cANYIA
UCAE <« = 0,57 RS UOED,
TREFENEMCE FAPPEnBe 3.3 -£,

LP_' Fhriman . _
SIRCE LAND 1S Mar UsED s
Lﬂ-ﬁ”/
Py
REFEAEMNCE ° 'h5<:¢/ 1917, ) o
CALLIATE ;ecf_,m o "b'smevﬁ: STOnM x:uznr- of_
U o er A /-m. S -
Fﬁ&;.mmzn'
Aw Rrrse?
- <l7)(0l5")(5'7—)c(;o) B -
~ /3 Z(. C
.. A CA\ (Am.aﬁ)
P 23 zuc_\(z./ prenss. )

= 27.8 ¢

. fn. ¢+ 08 = Armae ? (27- (0,3) _

faom ev O0.085 - Am": (Z? 3)(‘9 '55)
/.4 TN /f—:vzdf

'__""'ce.). ,__> | ,,(272«(/":) ..... |
"’57L - 3 A‘n-m\_ ~ oG 2 ‘T°7"5/;6V£rn-




PROJECT /22 =S50 = /5 page Lo o ' 7

EARTHFAX ENGINEERING, INC. compuTen_ T oate 2/3 52

ENGINEERS / SCIENTISTS
CHECKED DATE

U sTunrasy  Aned
A= Posce (angal
2 G7)(265)( 58.¢) (5.01) 11)(2.3 Aenss)

TOTPR LSAD T EAST SIDE 2F Cend-€ (uerea ‘F-.Gﬂ-u-.‘-)
A o R S kA b EY 97,8
_ m L .’.\M" '_ ) ‘P
(snAd.sT): (rew)

L WATH MUt iy PAE

VAT ST FreE N e | S

TMP‘PC.D gﬂnuc,-}-r - ) 07‘:){ ’77 5) > 872, & 70r~/5 -

P e e e e e e

mor g san_ _ (o Ls‘)(?’? v) /9.4 -rous.

"7 B sous

—_ _‘TW‘W‘D -VN-U.N\L:_)F'. ”59'9'»&5-,47"" e &B.4 s . zm'»,“' e
| rved 920k

bt e - —ar 4 n

=~ 268 c# 7"'::99"')3@ ch
'.

T PlATE s /‘ﬁ,—}a‘s PAZ&H-E,L o '-W‘:hot.)’\;’

THEY LiiA HAVE. TN 'E:i‘. A At AmGe e O* :
. APPRommAATAELY | 450 10 THE- CefmmEn . esmuu;c
L QsiMe &> FENLE SECmEMTS AND /D' oF
- PROE<TAD _Mf_.acﬁ?;

'c&..cuu&r& -‘5PA-¢-:.~& P> 5.56}«;»47:, E

9




pROJECT 2L =KD /% page_ 7 ofF__"! -
EARTHFAX ENGINEERING, INC. coupuren. Lot oxve T1 3151

ENGINEERS / SCIENTISTS
CHECKED. DATE

cos, . 457 4o | |
S

5 = 5L 6 £
AY <3
List § OF remct zoa

Eveny 55 IF  CHANMNLL
Came sipg amLy

TN LT OF FEMCE ®
-~
Rireer LEAHTH 3=
/
AR _
B 790 x 8O ',;1“5,'3_'@"_".-.__547. ACH
P - ‘ ‘b_b.._. A e - .:- " .. . e e om - s

oA ot oo FEARL. . = 1300 CR (Trem P4L)

) 1300 ce. . 2.0 s
e . - /6/4? f’:....-._-_- e - o
o A;vuwa\_.l'a ‘5;1.:7;' _;rc.-,'b\-h\..?) o7 ) ‘W
T 28
)]
. MAR ANy oo FEME
. axa(150)(825) T

NLTR s > B e
7 7
oy R Ao,

O &

—
FErE Ldice ABT  OVEALAD AFTEA 7 /0 Y 6 M 33N,




proyEcT o8 - /9 PAGE_E_..__ or_! 7
EARTHFAX ENGINEERING, INC.

Lusd 3/3/4L
ENGINEERS / SCIENTISTS COMPUTED DATE J/
CHECKED.

DATE

OSide VACLES From  TARLE | OF =it 7":?75./"'3‘3(1

PELAMMED ARZTA Y
LS~ 03 - g4 s

L
—————

WL}G\":‘"‘

PR Wirm MuuLeH  ANY ST FENCE (N DAL
T AqS .
<3 2 0F  SEo.MET 3 Fadm TR uemED
e

p"\h"-‘iﬁ

Lol il D,

e e

ToHC  (mMICE AT 1F vANSYS AT NATIVE
SEDIMEIT coarrul. MEASULES ON THE TRECLAMLD
PAEAS  SIERMFIcAMTY TPEDRES Twe. wlT  mod)
'TD‘_;HC. CHANES | /M FAeT mrEaL 5 4N
B8

o FEDDeTis S /A SOIMENT LDAD To Tl STAEAPAS

FrdM| T HE REciBME) AEAS Co,'-\.ﬁrhi:b ™~ 77-’051;. .
JAMEL  AAERS M THEA wu/u'-L. SHTE.

 AD B THRIE  CRAMNEC  MASHLS THAT
2L LT BADSION  /TOM. HADATNARED ;9-/15/}3
77%15 SED M LT L PR TITE RRCLAMED

it MoLek Ad | FERCES /N Poper j
cm“wms K sF THE. AL SEPIAEST
- 7'&7‘-" STREAMA. GHA-AJ&EL

’ .

C T T




CASTLE GATE PREPARATION PLANT RECLAMATION ALTERNATIVE SECXMENT CONTROL MEASURES

WATERSHED Arsa  Helght Hosiz. Proj. Slope Angle Blope Angle Fisid Slope  Slope
A ofRise of Slope o} (deg  Length(x) Fectorm
N Leghpy
10~YEAR 6~HOUR STORM
PREPARATION PLANT
EAST SIDE OF UPPER CGAD-5
RECLAMED AREA 2.10 00 2200 102 103 224 05
UNDISTURBED AREA U7) 730 2000 400 | 044 s2e 835 )
TOTAL
CGRAD-3C - BOUTH GIDE - ;
RECLAMED AREA 0.73 500 25000 . . 107 8.5 304 08
ANNUAL EROSION
PREPARATION PLANT
EAST SIDE OF UPPER CGRD -8
RECLAIMED AREA 2.10 400 2200 19.2 103 224 o5
UNDISTURBED AREA (UT) 730 2008 4500 044 28 835 05
TOTAL .
CGRD-3C - SOUTH BIDE
RECLAMED AREA oz 0 3000 167 o5 304 05
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390 CHAPTER 5

Appendix 5A

Table 5.A.1 Typical C Factor Values Reported in the Literature *

Condition C factor
1. Bare soil conditions _
freshly disked to 6-8 inches 1.00
after one rain 0.89
loose to 12 inches smooth 0.90
loose to 12 inches rough 0.80
compacted root raked 1.20
compacted bulldozer scraped across slope 1.20
same except root raked across 0.90
rough irregular tracked all directions 0.90
seed and fertilize, fresh, unprepared seedbed 0.64
same after six months 0.54
seed, fertilize and 12 months chemical 0.38
not tilled algae crusted 0.01
tilled algae crusted 0.02
undisturbed except scraped 0.66-1.30
scarified only 0.76 - 1.31
sawdust 2 inches deep, disked in - 0.61
2. Asphalt emulsion - -
1210 gallons/acre ’ 0.01-0.019
605 gallons/acre 0.14-0.57
: 302 gallons/facre 0.28 - 0.60
3. Dust binder
605 gallonsfacre 1.05
: 1210 gllons/acre ~ 0.29-0.78
" 4. Other chemicals :
1000 1b fiber glass roving with 60-150 gallons/acre 0.01-0.05
Aquatain 068 -
Aerospray 70, 10 percent cover 0.94
Curasol AE 0.30-0.48
PVA 0.71 -0.90
- Terra-Tack 0.66
wood fiber slurty, 1400 Ib/acre fresh 0.01 - 0.02
wood fiber slurry, 3500 Ib/acre fresh 0.10
5.  Seedings!
temporary, 0 to 60 days2 0.40
temporary, after 60 days - 0.05
permanent, 2 to 12 months , g 0.05
6. Brush ' 0.35

If plantings are used with mulches, use the minimum C values.

BN -

0-60 days to a period when rainfal) normally occurs.

. * ' National Cooperative Highway Research Program, 1976.

If dry weather occurs at planting and emergence is a problem, extend the

TPARFIELD £ A, /727,

/4//.




338 CHAPTER 5

Woodchips

MULCH RATE {TONS/ACRE)

Figure 5.16b. Control factor, C, of surface mulching. (Chen, 1974)

Chemicals are also available for stabilizing the soil surface. C

values for selected chemicals are tabulated in Table 5.8. A more com-
plete listing can be found in Table 5.A.1.

Table 5.8 Selected C Values reported in the literature. A comprehensive list is

- 3.

2.

given in Appendix SA.
"~ Condition C factor

1. Bare soil conditions

compacted bulldozer scraped up and down 1.30

compacted fill 1.24 — 1.11
2. Asphalt emulsion

1250 gallons/acre 0.02

151 gallons/acre : 0.65 - 0.70

Qther chemicals

Petroset SB 0.40 — 0.66

wood fiber slurry, 1000 lb/acre fresh 0.05
4, Seedings’ :

permanent, 0 to 60 chys2 0.40

permanent, after 12 months 0.01
§_ Excelsior blanket with plastic net . y - . 0.04 - 0,10
1. If plantings are used with mulches, use the minimum C values.

If dry weather occurs at planting and emergence is a problem, extend the
0-60 days to a period when nainfall normally oceurs,

‘Bﬁw,gﬁ P, o f\'&.’ 193/.
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Table 4. **C'* Factors for Permanent Pasture and Rangeland

—

Vegetative Canopy Cover That Contacts the Surface 1/
Type and Height Canopy Percent Ground Cover
of Raised Canopy 2/ Cover 3/ Type 4/

0 10 20 40 60 80 951

'

No appreciable canopy G 1.0 A5 200 .10 042 01y o
. W, 1.0 AS 24 15 000 0430
Canopy of tall forbs - 25 G- 1.0 .36 A7 .09 038 .012 .
or short brush _ w 1.0 36 200 13, 082 0410
: (0.5 m fall ht.) -} G, 1.0 26 .13 035 012 O
. ' w 1.0 .26 A6 075 0 0
' 18 G 1.0 A7 A0 .06 031 o0l
w 1.0 A7 A2 .07 067 .08 0
Appreciable brush | - 25 G 1.0 .40 13 09 o0 013 e
or brushes ; W 1.0 40 22 14 N85 042 0
(2 m fall ht.) 50 G 1.0 34 .16 085 038 012 X
: w 1.0 34 A9 13 081 41 O¢
75 G 1.0 .28 14 08 06 o012 (¥
w 10 .28 A7 a2 0717 G0
Trees but no npprecmble 25 G 1.0 42 .19 .10 L4101 .
low brush w 1.0 42 23 4 087 .02
(4 m fall ht.) 50 G 1.0 .39 18 09 030 013
w 1.0 39 .21 14 085 042
75 G. 1.0 . .36 A7 .09 039 012

1/ All values shown assume: (1) random distribution of mulch or vegetation, and (2) mulch of appreciable depth where it exists
2/ Average fall hclgh( of waterdrops from canopy to soil surface: m=meters.
3/ Ponion of total-area surface that would be hidden from view by canopy in a vertical projection, (a bird’s-eye view).
4/ G: Cover at surface is grass, grasslike plants, decaying compacted duff, or litter.

W: Coverat surface is ‘mostly bmad!eaf herbnceous plams (as weeds with little Iau:rnl-root network near the surface, and/

'; undecayed residue.)
" t
i Table 5. Factor “'C"* for Various Quantitics of Mulch
i
~ Mulch—adequately crimped into soil *C"" Factor
bare arcas 1.0
% ton straw mulch per acre 52
% L4 » » -35
% [ ] - - - L] .2.‘ ==
L 18 .
% = " " LA 10
2. L4 [ J [ 4 ~ L4 .06
3 - - -~ L4 L4 .03
4 = v 0T 02
S, 1777

10
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TABLE 1: GUIDE SPECIFICATION FOR
SILT FENCE FABRIC

General Description: The fabric shall be a woven or nonwoven
fabric consisting of synthetic filaments or yarns formed ince
a stable network such that the filaments or yarns retain
their relative position to each other. The fabric shall be
inert to commonly encountered chemicals and conform to the
properties in the following table.

FABRIC
FABRIC PROPERTY TEST METHOD* REQUIREMENTS
I. RESISTANCE TO INSTALLA-
TION STRESSES
a. Grab Tensile Strength,
lbs ASTM-D-1682 90
b. Grab Tensile ‘
Elongation, % ASTM-D-1682 20
¢. Mullen Burst Strength, _
psi ASTM-D-751 180
d. Trapezoid Tear
Strength, 1lbs ASTM-D-2263 60
II1. PERFORMANCE CRITERIA '
DURING SERVICE LIFE
a. Slurry Floy Rate, -
gal/min/fc VIM-51-79 0.3
b. Retention Efficiency,% VIM-51-79 75
III. RESISTANCE TO ENVIRON=- '
MENT FACTORS
- a. Mildew, Rot Resistance,
% Strength Retention AATCC-30-74 100
b. Insect, Rodent
Resistance, 7
Strength Resistance AATCC-24-74 100
c. Ultraviolet Resistance,
% Strength Retention ASTM-D-1682 80

after 500 Xenon
Weatherometer Hrs.

* TEST METHOD DESIGNATIONS:
ASTM: American Society of Testing and lMaterials

VIM: Virginia Dept. of Highways & Transportation
‘ test method per Reference (3).

AATCC: American Association of Textile Colorist
and Chemists )

111 .
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POND CONSTRUCTION METHODS
CASTLE GATE COAL COMPANY

SEDIMENT POND 011

The following is a list of pertinent information concerning
the above referenced pond and the procedures used in the re-
construction of the pond by E.I.S. Co.:

(1)
(2)

(3)

The pond is incised - no embankments.

The pond was cleaned out, deepened and widened. The
removed material was saturated and stored beneath
the plant beltline until dry enough to haul to the
refuse pile.

Work to the pond consisted of enlarging the pond,
rip-rapping the inlets, lowering the primary over-
flow, and adding an emergency spillway and channel
from the spillway to the natural drainage to the
north. ’ '

No decant was added to the pond.

Equipment used on the pond reconstruction was:

(a) Poclane 160 Trackhoe.

(b) International 100 Loader.
(¢) Gas-powered hand compactor.
(d) International 150 Loader.
(e) Cat D-9 Dozer.

(£) 2 = 10 cu. yd. dump trucks.




SEDIMENT POND CERTIFICATION

Company Name and Address CASTLE GATE COAL COMPANY

P.O. BOX 449
HELPER, UTAH 84526

Permit Number ACT/007/004
Pond lLocation CASTLE GATE
Pond Identification 01l

Certification Statement:

I hereby certify that I am experienced in the
construction of impoundments; I am qualified and authorized in the
State of Utah to inspect -and certify the construction of
impoundments in accordance with the certified and approved design
for this structure; the materials and conditions required for
construction are in accordance with approved design and meet or
exceed the minimum design requirements; and, that inspections of
the impoundment were made during critical periods of the
construction by or under my direction in accordance with the
requirements of regulation R645-301-514,300.

1/2’
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POND INSPECTION REPORT

CASTLE GATE COAL COMPANY
- (FINAL INSPECTION)

POND: 011

LOCATION: CASTLE GATE (Upper)
ITEM

REMARKS

(1) Potential Safety Hazards None noted.

(2) Slope stability Slopes appear stable.

. Steep interior.

Pond mostly incised.

. (3) Erosion . None evident.

(4) Construction and Maintenance
.. Performance Standards Pond cleaned and deegened.

- o S Emerg. Spillway added.

(5) Recommendatzons/Comments Surveyed 10/6/91. Capacity at

o Principle O.F.~ 44,505 cu.ft.

Pond appears to meet design

requirements,
.I have performed the above inspection on this pond and do hereby

certify it to be’ a true and accurate representation of the pond
at this time.




POND INSPECTION REPORT

CASTLE GATE COAL COMPANY
(CONSTRUCTION INSPECTION)

POND: 011 LOCATION: CASTLE GATE (Upper)
ITEM REMARKS
(1) Potential Safety Hazards None noted.
(2) slope Stability — Pond sloves appear stable.

Steep interior.

.(3) Erosion _. L None evident.

(4) Construction and Maintenance
Performance Standards _ Removing material to deepen

pond & install spillway.

(5) Recommendations/Comments . Appears to meet reconstruction

A SO . L design.

I have performed the above inspection on this pond and do hereby
certify it to be a true and accurate representation of the pond.

at this time. :

(Signature

10/3/91
(Date)




POND CONSTRUCTION METHODS
CASTLE GATE COAL COMPANY
SEDIMENT POND Q123
The following is a list of pertinent information concerning

" the above referenced pond and the procedures used in the re-
construction of the pond by E.I.S5. Co.:

(1) The pond is incised - no embankments.

(2) The pond was cleaned. The removed material was
. saturated and stored beneath the plant beltline
until dry enough to haul to the refuse pile.

(3) Work to the pond consisted of cleaning the pond,
' lowering the principle overflow and adding an

emergency spillway on the south end.
(4) The pond had an existing decant.

R .. (5) Equipment used on the pond reconstruction was:

- -

e (a) Poclane 160 Trackhoe.
N ; (b) Case 58Q0C Backhoe. _
L " {(e¢) Gas-powered hand compactor.
T (d) International 100 Loader.
- (e) 2 - 10 cu. yd. dump trucks.




SEDIMENT POND CERTIFICATION

Company Names and Address CASTLE GATE COAL COMPANY

P.O. BOX 449
HELPER, UTAH 84526

Permit Number ACT/007/004
Pond Location CASTLE GATE
Pond Identification ' 0l2 A

Certification Statement:

I hereby certify that I am experienced in the
construction of impoundments; I am qualified and authorized in the
State of Utah to inspect and certify the construction of
impoundments in accordance with the certified and approved design
for this structure; the materials and conditions required for
construction are in accordance with approved design and meet or
exceed the minimum design reguirements; and, that inspections of
the impoundment were made during critical periods of the
construction by or under my direction in accordance with the
requirements of regulation R645-301-~514.300.




POND INSPECTION REPQRT

CASTLE GATE COAL COMPANY
(FINAL INSPECTION)

POND: 0122 LOCATICN: CASTLE GATE
ITEM REMARKS

(1) Potential Safety Hazards None noted.

(2) Slope Stabhility _ Slopes appear stable.

Steep bank from upper road

on east side.

(3) Erosion ' . None evident.

e —— s e

(4) Construction and Maintenance
.. Performance Standards Open-notch spillway added

e s ——— e . -

on south end.

A — . ama—— v e —r -

(§),Becommaﬁdations/Comments Surveyed 9/29/91. Capacity at
- Principle O.F.- 54,203 cu.ft.

Meets or exceeds design.

'I_have performed the above inspection on this pond and do hereby
certify it to be a true and accurate representation of the pond
“at this time. =

-

9/29/91
(Date)




POND_INSPECTION REPORT

CASTLE GATE COAL COMPANY
(CONSTRUCTION INSPECTION)

POND: 0123

ITEM

(1) Potential Safety Hazards

(2) Slope Stability

(3) Erosion ..

(4) Construction and Maintenance
.. Performance Standards .:

(5) Recommendations/Comments

LOCATION: CASTLE GATE

REMARKS

None noted.

Slopes appear stable,

Steep bank from upper road

on east side.

None evident. .

0.K. ~ Spillway under const-

ruction.

90% complete. Dress up berm.

I have performed the above inspection on this pond and do hereby

...certify it to be a true and accurate representation of the po g
-at thls time.

(Signature)fts’ DAN W.
9/27/91 \




POND CONSTRUCTION METHODS
CASTLE GATE COAL COMBANY

SEDIMENT POND 0Q12B

The following is a list of pertinent information concerning
the above referenced pond and the procedures used in the re-
construction of the pond by E.I.S8. Co.:

(1)

(2)

(3)

(@)

(3)

(6)

The pond is incised on east side, with embankments
on west and south. Inlet is from north.

The pond was partially cleaned. The removed
material was stored beneath the plant beltline
until dry enough to haul to the refuse pile.

The pond was widened toward the road side. The
embankment was raised on the railroad side and
shifted to the west toward the railroad. The
embankment was compacted in 12" lifts by running
over the placed material with the loader and a
full bucket.

The pond was deepened approximately 2' and lenth-
ened by about 1/3. This was due to the presence
of 3 separate water lines within the pond construc-
tion area which prevented further deepening or
widening. :

The principle overflow waé removed. A decant and
emergency spillway were added. All small cut areas
were compacted with the hand compactor.

The embankment on the west was later raised again
and extended to the north. Native fill material
was hauled in to raise embankments. The material
was compacted in 12" lifts with a 5-ton roller.

| Equipment used on the pond reconstruction was:

(a) Poclane 160 Trackhoe.

(b) Case 580C Backhoe.

(¢) Gas-powered hand compactor.
(d) International 100 Loader.
(e) 2 - 10 cu. yd. dump trucks.
(f) Cat D-3 Dozer.
(g) Rex 5-ton roller.




SEDIMENT POND CERTIFICATION

Company Name and Address CASTLE GATE COAL COMPANY
P.O. BOX 449
HELPER, UTAH 84526

Permit Number . ACT/007/004
Pond Location CASTLE GATE
Pond lIdentification Ql2 B

Certification Statement:

I hereby certify that I am experienced in the
construction of impoundments; I am qualified and authorized in the
State of Utah to inspect and certify the construction of
impoundments in accordance with the certified and approved design
for this structure; the materials and conditions required for
construction are in accordance with approved design and meet or
exceed the minimum design requirements; and, that inspections of
the impoundment were made during critical periods of the
construction by or under my direction in accordance with the
requirements of regulation R645-301-514.300.




POND INSPECTION REPORT
CASTLE _GATE COAL COMPANY
_ (FINAL INSPECTION)

POND: 012B LOCATION: CASTLE GATE
ITEM REMARKS
(1) Potential Safety Hazards None noted.

Slopes appear stable.

(2) slope stability

Near vertical on east side.

Mostly incised-shallow pond.

(3) Erosion . o None evident.

(4) Construction and Malnténance

Performance Standards _ . Pond completed. Embankment
o -;;;-« raised approx. 2', and ex-
N ; -\ | m-.fiiiz;:; tended to north along inlet,
(5) Recommendations/Commcnt; Surveyed 5/16/92. Capacity at
| I .~ spillway - 53,730 cu. £t.
I'.-.T;- i‘ R Pond appears to meet design.

I have performed the above inspection on this pond and do hereby
.certify it to be a true and accurate representation of the pond
T at this time. -~

g _ ' '_,

(Slgnatur a) ’5?'
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POND INSPECTION REPORT

CASTLE GATE COAL COMPANY
(CONSTRUCTION INSPECTION)

POND: 012B LOCATION: CASTLE GATE
ITEM '~ REMARKS
(1) Potential safety Hazards None noted.

~(2) slope Stability - : Slopes appear stable.

Near vertical on east side.

— Mostly incised-shallow pond.

(3) Erosion N N None evident.

(4) Construction and Maintenance
Performance Standards - . Embankment being raised and

—

compacted with roller. Bank

Ltk

along inlet also being raised

to north.

___(5)_Recommendations/Comments Under reconstruction.

Compaction looks good.

—- . - - . e - e

. T Pond interior not modified.

- I have performed the above inspection on this pond and do hereby

certify it to be a true and accurate representation of the pond
“at .this time. "~




SEDIMENT POND CERTIFICATION

Company Name and Address CASTLE GATE COAL CCMPANY

P.O. BOX 449
HELPER, UTAH 84526

Permit Number ACT/007/004
" Pond Location CASTLE GATE
nd Identificati 012 B

Certification Statement:

. I hereby certify that I am experienced in the

--e¢onstruction of impoundments; I am qualified and authorized in the

State of Utah to inspect and certify the construction of

““impoundments in accordance with the certified and approved design

for this structure; the materials and conditions required for

construction are in accordance with approved design and meet or

.. exceed the minimum design requirements; and, that inspections of

the impoundment were made during critical periods of the

- construction by or under my direction in accordance with the
requirements of regulation R645-301-514,300.




POND INSPECTION REPORT

CASTLE GATE COAL COMPANY
(FINAL INSPECTION)

POND: 012B

ITEM

(1) Potential Safety Hazards
(2) Slope Stability
(3) Erosion

“'°(4) construction aﬂd‘ﬁalntenﬁnce
Performance Standards .

(5) Regommﬁpdations/Comments

o o . N ~
AT c s

LOCATION: CASTLE GATE

REMARKS

None noted.

Slopes appear stable.

Near vertical on east side.

Mostly incised-shallow pond.

None evident,.

Pond completed. Emergency

spillway and decant added.

Surveyed 10/6/91. Capacity at

Spillway - 53,730 cu. ft,

Pond appears to meet design,

although it is longer.

'“"I have performed the above inspection on this pond and do hereby

certify it to be a true and accurate representation of the p-

_ at this time. Y




POND INSPECTION REPORT
CASTLE GATE COAL COMPANY
(CONSTRUCTION INSPECTION)

LOCATION: CASTLE GATE

POND: 012B
ITEM REMARKS

None noted.

(1) Potential Safety Hazards

(2) Slope Stability Slopes appear stable.
Near vertical on east side.

None evident.

(3) Erosion

(4) Construction and Maintenance
Performance Standards Pond under reconstruction.
Water and sewer lines are

limitihg enlargement.

(5) Recommendations/Comments Lengthen pond to compensate
for inability to deepen due

to lines,

I have performed the above inspection on this pond and do hereby
certify it to be a true and accurate representation of the pond

at this time.

Sl -
l-‘—_ /

(Slgnatur,.ﬁ;
10/3/91 \

- ~(Date)




Chapter 3, Section 3.4

February 1994
Castle Gate Mine
. Preparation Plant

APPENDIX 3.4P-1

EMBANKMENT STABILITY ANALYSIS FOR POND 011
COMPUTER OUTPUT
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Eartglax Engineering |
73995 Union Park Midvale, UTAH & .
CASTLE GATE COAL — PREPARATION PLANT
POND 011 OUTSLOPE C — C
100 SURFACES HAVE BEEN GENERATED
10 MOST CRITICAL OF SURFACES GENERATED
MINIMUM FACTOR OF SAFETY = 4.035

Y—AXIS




GEOSLOPE
Version 4.20

‘Supplied by GEOCOMP Corp.
342 Sudbury Rd., Concord, MA. 01742
(617) 369-8304

Portions of this software and documentation are
copyrighted 1983,1984,1985 by GEOCOMP Corp.
All rights are reservad

GEOSLOPE is based on the program, STABL3,
developed at Purdue University under sponsorship
of the Federal Highway Administration.

GEOCOMP Corp. has modified the program to run on
various micrococmputaers and plotting devices.

GEOCOMP Corp. makes no warranties as to the fitness
of this software. The user bears all respongibility
for accuracy and correctness of rasults produced by
this software. See the users manual for further
warranty information.

Supplied under exclusive license to :
EarthFax Engineering
7324 S.Union Park Midvale, UTAH 84047




EarthFax Engineering
7324 S.Unjion Park Midvala, UTAH 84047

--SLOPE STABILITY ANALYSIS-~

MODIFIED BISHOP METHOD OF SLICES
CIRCULAR FAILURE SURFACES

PROBLEM DESCRIPTICN CASTLE GATE COAL - PREPARATION PLANT
POND 011 OUTSLOPE C = C’

BOUNDARY COQRDINATES

7 TOP BOUNDARIES
7 TOTAL BOQUNDARIES

BOUNDARY X-LEFT Y-LEFT X-RIGHT Y-RIGHT SOIL TYPE
NO. BELOW BND

1 .00 90.00 14.00 94.00 1

2 14.00 94.00 37.00 100.00 1l

3 37.00 100.00 56.00 100.00 1

4 56.00 100.00 58.00 $8.00 b

5 58.00 58.00 67.00 90.00 h 8

6 67.00 90.00 75.00 82.00 1l

7 75.00 82.00 100.00 81.50 1

ISOTROPIC SOIL PARAMETERS
1 TYPE(S) OF SOIL

SOIL TOTAL SATURATED COHESION FRICTION PORE ; PRESSURE . : PIEZOMETRIC
TYPE UNIT WP. UNIT WI. INTERCEPT ANGLE PRESSURE CONSTANT SURFACE
NO. (DEG) PARAMETER - ‘ NoO.

1 115.0  135.0 100.0 4.0 .00 .o_j: 0

1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED ' '
d ‘e o
15 LT

PIEZOMETRIC SURFACE NO. 1 SPECIFIED BY 3 COORDINATE POIN‘.['S

UNIT WEIGET OF WATER = 62.40

-

POINT X-WATER Y-WATER

NO. _ ;
1 .00 90.00 )
2 58.00 98.00 )
3 100.00 98.00 :

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 mnﬁm: FROM EACH OF 10 POINTS EQUALLY SPACED
ALONG THE GROUND SURFACE BETWEEN X = .00
AND X = 30.00

EACH SURFACE TERMINATES BETWEEN X = 40.00



AND X = 65.00

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

2.00 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. '

SAFETY FACTORS ARE CALCULATED BY THE MODIFIED BISHOP METHOD.

EarthFax Engineering
7324 S.Union Park Midvale, UTAH 84047

FAILURE SURFACE # 1 SPECIFIED BY 26 COORDINATE POINTS

SAFETY FACTOR = 4.035 _
X-CENTER = 13.17 o
Y-CENTER = 138.78 -
RADIUS = 50.53 :
POINT  X-SURF Y-SURF ALPHA -4
NO. (DEG)
1 .00 90.00 -13.98 T IE
2 1.94 89.52 -11.71 R N
3 3.90 89.11 -9.44 :
..4._ .5.87 . 8a.18 -7.18. ... . ) -
BT 7.86 -~ 88.83 . -4.91 "¢ 0T~ R
6 © 9.85""" 88,36 = -2.64 T ' TN e
7 11.85 88.27 -.37
8 13.85 88.26 1.90
9 15.85 88,32 4.17 -
10 17.84 88.47 6.43 ., . ... . e
11 19.83 88.69 8.70 - - =H 1 :
12 21.81 89.00 10.97 . iy
13 23.77 89.18 13.24 i =T v o
14 25.72 . 89.83 . 18.51 . ... . _ e
15 27.64 $0.37 - 17.77 ¥ ~iTTIoiTA e T e D
16 29.5% 90.98 20.04 . o
17 31.43 91.66 22.31 - a
18 313.28 92.42 24.58
19 35.10 93.26  26.85
20 36.88 94.16 29.11 L .
21 38.63 95.13 31.38 o .
22 40.33 96.17 33.65 <R
23 42.00  97.28 35.92 . ... . .
24 43.62 98.45 _ 38,19 I VI nTo I L
25 45.19 99.69 40.45 ¢ - S S
26 45.55 100.00 - e . N
SLICE X DX pW.. _ D@ " DO -~ - DN DSr
NO. ST
1 .97 1.94 115,80 T .00 ,00 © 137.39 - 72.53




2.92

4.89

6.86

8.85
10.85
12.8S
13.92
14.92
16.84
18.83
20.82
22.79
24.74
26.68
28.60
30.49
32.35
34.19
35.99
36.94
37.81
38.84
39.69
41.17
42.81
44.41
45.37

1.96
1.97
1.98
1.99
2.00
2.00

.15
1.85
1.99
1.99
1.98
1.96
1.95
1.93
1.90
1.88
1.85
1.32
1.78

'12
1.63

.42
1.29
1.66
1.62
1.57

-36

342.41
555.65
753.82
935.41

- 1099.06

1243.64

100.38
1262.54
1455.73
1526.89
1576.58
1604.72
1511.48
1597.21
1562.48
1508.06

+1434.91

1344.19
1237.23
80.01
995.81
226.82
626.87
626.63
397.15
167.64
6.44

.oo
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.oo
.00
.00
.00
-00
.00
-00
-Q0
.oo
.00
.°°
.oo
.00
-00
.00

.00
.00
.00
.00
.00
.00
.00
.00
.00
-00
.00
.00
.Oo
.00
.00
-00
.00
.00
.00
.00
.oo
.00
.00
.Q0
.00
'oo
.00

372.89
587.87
782.48
956.83
1111,07
1245.33
$9.75
1255.16
1438.46
1502.66
1547.75
1573.98
1581.61
1570.93
1542.26
1495.96
1432.42
1352.07
1255.38
82.05
1019.23
234.42
645.59
647.69
405.40
154.04
-1.40

111.%0
147.84
180.37
209,52
235.30
257.74

20.46
255.60
290.03
300,76
308.30
312.68
313.96
312.17
307.38
299.64
289.02
275.59
259.42

17.12
216.54

51.26
145.41
157.84
117.34

75.32

11.57



POND11.DAT July 7, 1992 Page 1

PROFIL .
CASTLE GATE COAL -~ PREPARATION PLANT POND 011 OUTSLOPE C - C’

i _

v.J 90,0 14.0 94.0 1

14.0 94.0 37.0 100.0 1

37.0 100.0 56.0 100.0 1

56.0 100.0 58.0 98.0 1

58.0 98.0 67.0 90.0 1

67.0 90.0 75.0 82.0 1

75.0 82.0 100.0 81.5 1

SOIL

1

115.0 135.0 100.0 34.0 0.0 0.0 O

WATER

1 0.0

3 .
0.0 90.0 -
58.0 98.0
100.0 98.0 °
CIRCL2 . ..
10 10 C
0.0 30.0 -
40.0 65.0,
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Ear*” “ax Engineering
7324 S.Union Park Midvale, UTAH 84047
CASTLE GATE COAL — PREPARATION PLANT
POND 011 INSLOPE D — D'
100 SURFACES HAVE BEEN GENERATED
10 MOST CRITICAL OF SURFACES GENERATED
MINIMUM FACTOR OF SAFETY = 1.161

Y—-AXIS




GEQSLOPE
Version 4.20

Supplied by GEOCOMP Corp.
342 Sudbury Rd., Concord, MA. 01742
(617) 3869-8304

Portions of this software and documentation are
copyrighted 1983,1984,1985 by GEOCOMP Corp.
All rights are reserved

GEOSLOPE is based on the program, STABL3,
developed at Purdue University under sponsorship
of the Federal Highway Administration.

GEOCOMP Corp. has modified the program to run on
various microcomputers and plotting devices.

GEOCOMP Corp. makes no warranties as to the fitness
of this software. The user bears all responsibility
for accuracy and correctness of raesults produced by
this software. See the users manual for further
warranty information.

Supplied uné.é exclusive license to :
EarthFax Engineering
7324 S.Union Paxk Midvale, UTAH 84047
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EarthFax Engineering
7324 S.Union Park Midvale, UTAH 84047

--SLOPE STABILITY ANALYSIS~~

MODIFIED BISHOP METHQD OF SLICES
CIRCULAR FAILURE SURFACES

PROBLEM DESCRIPTION CASTLE GATE COAL - PREPARATION PLANT

POND Qll1 INSLOPE D - D’

BOUNDARY COORDINATES

5 TOP BOUNDARIES
6 TOTAL BOUNDARIES

BOUNDARY X-LEFT Y-LEFT X-RIGHT ¥Y-RIGHT SOIL TYPE
NO. - : - BELOW BND
1 .00 81.50 11.00 81.%50 1l
2 11.00 81.50 . .19.00 90.00 -1
3 19.00 90.00 28.40 97.80 1l
4 28.40 "+ 97.80 31.00 .- 100.00 - 2
5 31.00 100.00 50.00 100.00 2
6 28.40 97.80 50.00 97.80 1

ISOTROPIC SOIL PARAMETERS
2 TYPE(S) OF SOIL

SOIL TOTAL SATURATED COHESION FRICTION PORE PRESSURE PIEZOMETRIC

TYPE UNIT WI. UNIT WT. INTERCEPT ANGLE PRESSURE CONSTANT

NO. (DEG) PARAMETER
1 135.0 135.0 25.0 34.0 .00 .0
2 115.0 115.0 200.0 34.0 .00 .0

1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED
UNIT WEIGHT OF WATER = 62.40
PIEZOMETRIC SURFACE NO. 1 SPECIFIED BY § COORDINATE POINTS

POINT X-WATER Y-WATER
No-

1 .Q0 81.50

2 11.00 81.50

3 19.00 90.00

4 28.40 97.80

5 50.00 97.80

A CRITICAL FAILURE SURFACE SEARCHING METHOD, USING A RANDOM
TECENIQUE FOR GENERATING CIRCULAR SURFPACES, 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 = 11.00

SURFACE
No.

0
0




AND X = 20.00

EACH SURFACE TERMINATES BETWEEN X = 31.00
AND X = 50.00

UNLESS FURTHER LIMITATIONS WERE IMPOSED, THE MINIMUM ELEVATION

AT WHICH A SURFACE EXTENDS IS Y = .00

2.00 FT. LINE SEGMENTS DEFINE EACH TRIAL FAILURE SURFACE.

RESTRICTICNS HAVE BEEN IMPOSED UPON THE ANGLE OF INITIATION.
THE ANGLE HAS BEEN RESTRICTED BETWEEN THE ANGLES OF ~45.0 AND 20.0 DEG.

FOLLOWING ARE DISPLAYED THE TEN MOST CRITICAL OF THE TRIAL

FAILURE SURFACES EXAMINED. THEY ARE ORDERED - MOST CRITICAL

FIRST.

SAFETY FACTORS ARE CALCULATED BY THE MODIFIED BISEHOP METHOD.

EarthFax Engineering
7324 S8.Union Park Midvale, UTAH 84047

FAILURE SURFACE # 1 SPECIFIED BY 13 COORDINATE POINTS

SAFETY FACTOR = 1.161
X-CENTER = 10.16
Y-CENTER =  110.04
RADIUS = 24.76
POINT X-SURF  Y-SURF ~ ALPHA
NO. (DEG)
1 15.00 85.75 13.58
2 16.94 86.22 18.21
3 18.84 86.85 22.84
4 20.69 87.62 27.47
5 22.46 88.54 32.09
6 24.16 89.61 36.72
7 25,76 90.80 41.35
8 27.26 92.12 45.98
9 28,65 93.56 50.61
10 29.92 95.11 - 55.24
11 31.06 96.75 59.87
12 32,06 98.48 64.49
13 32,79 100.00
SLICR x DX DW pQ
NO.
1 15.97 1.94  209.44 .00
2 17.89 1.90  588.07 .00
3 18.92 16 63.83 .00
4 19.84 1.69  782.46 .00
5 21.57 1.77  971.26 .00
6

23.31 1.69 1029.53 .00

DU

.00
.00
.00
uoo
.00
.Oo

DN

179.81
507.81

54.41
668.72
823.47
870.82

DSr

147.59
338.22

35.26
428.10
521.67
549.19



10
11
12
13
14
15
16

Cee

24.96
26.51
27.83
28.53
29.29
30.46
3l1.03
31.37
31.87
32.43

%)

1.60
1.50

1.14 -

.25
1.27
1.08

.06

.61

.39

+13

1025.76
966.62
709.54
151.00
703.16
495.60

24.23
197.32
84.44
63.37

.oo
.Oo
.OO
.oo
.oo
.oo
.oo
.oo
.00
.00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

870.28
826.83
614.78
130.67
618.09
441.07
21.34
173.89
-207.87

548.88
§23.63
392.61

83.72
402.31
297.14

14.69
127.21
116.57
169.40




POND11IN.DAT July 7, 1992

- IL
‘LE GATE COAL ~ PREPARATION PLANT

L.0 81.5 11.0 81.5 1
11.0 81.5 19.0 90.0 1
19.0 90.0 28.4 97.8 1
28.4 97.8 31.0 100.0 2
31.0 100.0 50.0 100.0 2
28.4 97.8 50.0 97.8 1
SOIL

2

135.0 135.0 25.0 34.0 0.0 0.0 O
115.0 115.0 200.0 34.0 0.0 0.0 O
WATER

1 0.0

5

0.0 81.5

11.0 81.5

19.0 90.0

28.4 97.8

50.0 97.8

CIRCL2

10 10

11.0 20.0

31.0 50.0 :

0.0 f

@.
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Page 1

POND 011 INSLOPE
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TABLE 21
Typical Properties of Compacted Materials
T’:‘“l ::::::' Typical streugth choracterlailcs
Range of ompt Runge of
Range of Typlesl
Group mazlmum optimum A Ld LIE X coelficient of |  Range of subgeade
symbol Solt eype "’l“h wmolsture, il 1l f"h"h_‘ Cohesioa “E:::“I" permesbility [CBR values "'°J: lus
weigh, | percens | (0 pai} 90 peit - co:l {ssiurated) * I" ) |Teme Je/min. Wrcu b
pck pescent of original pacie puf eavelope cu In.
helghs ol degreen
G¥ Well graded clean gravels, 125-133| 11-8 0.3 [ X1 [ ] a >ia >0.79 $ % 10-7 40 - 80 300 - 500
i gravel-gaad mixreres. .
I GP { Postly giaded clesa gravels, MS-523| 4. 11 04 0.9 [ ] 0 >n >0.M 10! 30 G0 230 - {00
sravel-sand mix. )
GM | Silty gravals, posdly graded 120- 135 | 12-» 0.3 4 | eraesnass | eeanen >34 >0.67 >10-¢ 20 - 60 100 - {00
. pavel-ssnd-alls. ] . .
! GC | Clayey geavals, poosly graded 1135-130| 14-9 [ R 2 t.6 ressseenes R, >3 >0.60 >10-7 20 - 40 100 - 300
sroval-asnd-clsy.
' sw Well gradad clesn sands, sravelly [110-130| 16-9 0.6 1.2 L] [ k] 0.19 >10-3 26 - 40 200 - 300
sande, t T '
' p Poscly graded clean sands, 100-320| 2t-12 0.8 L4 ] 0 b4 0.74 >10-3 10- 40 00 - 300
‘. sand-gravel min. ’
i: - SM | Sikty aands, peorly graded sond- |130-123 | 16-11 | .08 16 1050 e M 0.67| sui09 16-40 100 - 300
) .
b silt mis, ,
E " o SM-5C | Send-alic clay mix with olighly | 110-130] 13- 11 0.8 1.4 10350 30 33 0.66 L [ AL R
plastlc flnee.
!' SC | Clayey sands, pooily graded 05-125] 1w-1 1.1 .2 1550 230 n 0.60 1 3197 5-20 100 - Y00
! ssad-clay mls,
i ML | tsorgenic sikis snd clapey slhie . | 95-120] 24. 32 0.9 Ly 1400 90 32 0.62 10-3 15 oc besa | 100 - 200
' ML-CL { Miztuce of incrganic slls aad clay [100- 120 22-12 10 .1 13350 §60 32 0.62 S=w? |...........
P CL | laorgenlc clays of low to med. 95120 M4-12 13 25 1800 0 » 0.54 107 iSocdces | 50- 200
! plaetichy. '
| OL. | Orpusic allia and sllv-clays, fow | 90-200( 33-28 [ ........ T ETTTITIN UUTURPS DT eereninaane S o5 less 50 - 100
plasdlcly.
Mit | Inocganic clayey silts, elasiic J0-93 40 - 24 10 3.8 1500 420 23 0.47 3 x 107 V0 oz less 50 - 108
slhia.
CH Inotganlc clays of high Pandcley | 75-105 | 36-19 2.6 3.9 2130 30 19 035 10-? 15 or less 50 - 150
Ol ] Osganic ciays snd sby cloys... | 65-100] 45-23 | ........ PP PEPTTI PP IPP Y IO I Sotless 25 - 100
Noteat .
L. All propesties ste for conditlon of "siandard Precior® manlmum 3. Compession valuen mir for verrbcal boading whk compleie Jarenl
deaslty, excepi values of k sad CBR which are for “medliied confinement.
Procter™ mazimum denslty. 4 (>) ladicaics that typlcal property ie greater than the value showa.
2. Typical surenpih chacacrerdsiics ses for effectiva strength eavelopes {ecncd ladicases Insulliciens dosa aveilsble for 3o estimsie.
sad ere shialned from USBR dasa. o
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Friction, cohesion ane wait welight

The mster(sl proparties which are most relavant to the
discusrion on slope stanitity provenced In this ook are the
angle of Iriction, the conasive tirongih and (he unit weight
of the rock and seil aasses.

Friction and cohesion sre bast deflasd In terms of the plot
of shuar stress verwus sormal sirais qiven In Flgure 9,
T™his piot is s simgptifiee version of the ratults which
would be obtalaed ¥ 2 reck spacimen contalaing »
ssological dlscomtinuiiy tuch as a jolnt i35 subjected to a
loading system which causes stiding along the discontinuicy.
The shear scrass 1 reguived 10 cause sildlng incrasses witn
Iacraasing normal stress a. The slops of tha line ratacing
thaar 10 narmal strass dafines the angle of friceion ¢. "1
Ihe discontinuity surface I3 inlctaliy comented or IF It ds
rough, & flaite value of shear stress s wiil e requl red 10
Sause sliding when 1he normal stress lovel 1s zevra. This
Ininlal valus of shesr sirengeh daflnes tha cobesive
Ireagth ¢ of the surface.

Tha ralationship batwess thoar and nermal strastes for &
typlcal rock surface ar Yor & soil sasple can b aapresiad
a1

;-coorao 1)}

Frictlon angle o

Horma | sereds ¢

Shaar siress ¢ ————

Shasr secess ¢

Conerion ¢

Nor-sl weraEL 3 e

Flgure 9 1 Relatlonshis Setwesn the Inaar 1Lrast © requires
L0 cause 1ilaing slong & elscontinuity ans the
aormal sEress o ACling acrost ix,

Hegx

1)

OBRAY 98

TABLE » - TyPaCAL S01L ANO ROCK PROPEATIES

Dascriogion Unit teight Friction fabesian
Saturansatdry) sngle - o
e ] Masariz. 1578 Py isqresy o Sd r2
Loose 1ané , uniform grain site 118/90 19/14 8- 34
Danss sand, uniform grain slze 1304109 nnyg 12-40%
=LA
E Loose ssnd, mined grala site 134733 b VAT JUELY]
5 .
Danse tand, mined grain size (357116 FIFRY | j8-4é
»
E E;: Gravel, unifors grain size Loas11a 22410 I LTS P L
- Ed
51 2l5una ana gravei. mined grale sics 12078108 195717 18-85
-
5 § Sasait 1os11e um L0-507
. Chatk 50/61 (8741 ] 10-40>
‘s Granits 1357110 20437 45-50
g Limsstons 1107100 193/18 15-404
? Ssaditone 1o/én i 15-450
=
5 Shale 125/ 100 FL Y419 -352
oL
- - 1e-13
] 80414 1% 1-1} [00-400
Soft bemtonila
- - -1
Yury solt arqanic clay 90/ 40 Wb 12-16 :: :::o .
Saft, stightly orqanic clay 100/ b0 16430 12-1 o
a.]safe glacial clay Ho/lh A2 7-32  |600-1500 )
- - -1
": Sxill qglacial clay 110105 sy 10-11 3500~ JOOD: J0-1%0
) Géacial till, mined graln size 1%57)1)0 3/ 17-35 po00O-3000f 150-150
i N i 710000~ | 35005-
H Hard ignecus rocks 66 e 190 | 25 10 30 T “G;)
g granite, basale. parphyry
togoo0- | 1000%-
= Hetancepnic rocus - 160 o 180 | 25 1o 28 o-vo Noooose | veoe:
quarcrice, ynaiss, slata
T . : 200000~ Haacs-
i |naro vecimentary rocus - 150 1o 130 | 23 to 2B 15-45 600000 e
* tim~ggrong, WOlcmita, Sandifons )
acoo0 - 1000 -
Soft semimentary rock - 110 10 150 | 17 o 3 -35 | ee | 20zo:
sanasiong. coal, Chalbk, shale

i Wigher Friction angles in cohssionlass ~aterisals occur Ju how confining ar normal

strosses 4% Giscutted in Chapier §.

ok For Intact rock, the val( weight of the nagerial doas not vary signiflcantly betwsen
#aLurated ana Iry LEaLes wikh Lhe excoption of waierials Such 43 porous sangscones.
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CASTLE GATE COAL — PREPARATION PLANT
POND 012A INSLOPE G - G
100 SURFACES HAVE BEEN GENERATED
10 MOST CRITICAL OF SURFACES GENERATED
MINIMUM FACTOR OF SAFETY = 1.199
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GEQSLOPE
Version 4.20

Supplied by GEOCOMP Corp.
342 Sudbury Rd., Concoxd, MA. Q1742
(617) 369-8304

Portions of thias software and documentation are
copyrighted 1983,1984,1985 by GEOCOMP Corp.
All rights are reserved

GEOSLOPE is based on the program, STABL3,
developed at Purdue University under sponsorship
of the Federal Highway Administration.

GEOCOMP Corp. has modified the program to run on
varioug microcomputers and plotting devices.

GEOCOMP Corp. makes no warranties as to the fitness
of this software. The uyser bears all responsibility
for accuracy and correctness of results produced by
this software. See the users manual for further
warranty information.

Supplied under exclusive license to :
EarthFax Engineering _
7324 S.Union Park Midvale, UTAH 84047 “'
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EarthFax Engineering
7324 S.Union Park Midvale, UTRH 84047

~—-SLOPE STABILITY ANALYSIS-~
MODIFIED BISHOP METHOD OF SLICES
' CIRCULAR FAILURE SURFACES

PROBLEM DESCRIPTION CASTLE GATE COAL - PREPARATION
POND 012A
BOUNDARY COORDINATES
6 TOP BOUNDARIES
7 TOTAL BOUNDARIES
BOUNDARY X-LEFT Y-LEFT X-RIGHT Y-RIGHT
NO -
1 .00 92.20 15.00 94.00
2 15.00 94.00 18.30 97.90
3 18.30 97.90 20.00 100.00
4 20.00 100.00 37.00 120.00
5 37.00 120.00 45.00 122.00
6 45.00 122.00 65.00 122.00
7 18.30 . 97.90 65.00 97.90

ISOTROPIC SOIL PARAMETERS
2 TYPE(S) OF SOIL

PLANT
INSILOPE G - G’

SOIL TYPE
BELOW BND

HRMRON KR

PRESSURE PIEZOMETRIC

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

1 135.0 135.0 25.0 34.0 .00 .0

2 115.0 115.0 200.0 34.0 .00 .0

1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED

UNIT WEIGHT OF WATER = 62.40

PIEZOMETRIC SURFACE NO. 1 SPECIFIED BY 4 COORDINATE POINTS

POINT X-WATER Y-WATRR
NO.
1 .00 92.20
2 15.00 94.00
3 18.30 97.90
4 65.00 97.90

A CRITICAL FAILURE SURFACE SEAR@HING METHOD, USING A
TECHNIQUE FOR GENERATING CIRCULAR SURFACES, HAS BEEN

100 TRIAL SURFACES HAVE BEEN GENERATED.

RANDOM
SPECIFIED.

SURFACE
NO.
)

0



10 SURFACES INITIATE FROM EACH OF 10 POINTS EQUALLY SPACED
ALONG THE GROUND SURFACE BETWEEN X = 15.00
AND X = 25,00

EACH SURFACE TERMINATES BETWEEN X = 35.00
AND X = 65.00

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

2.00 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.

SAFETY FACTORS ARE CALCULATED BY THE MODIFIED BISHOP METHOD.

EarthFax Engineering
7324 S.Union Park Midvalae, UTAR 84047

FAILURE SURFACE # 1 SPECIFIED BY 21 COORDINATE POINTS

SAFETY FACTOR = 1.199
X-CENTER = 6.68
Y-CENTER =  126.86
RADIUS = 33.90
POINT  X-SURP  Y-SURF ALPHA -
NO. (DEG)
1 15.00 = 94.00 15.90 .
2 16.92 94.55  19.28
3 18.81 95,21  22.66 '
4 20.66 95.98 26.04
5 22.45 96.86 29.42 |
6 24.20 97.84 32.80 -
7 25.88 98.92 36.19
8 27.49  100.10 39.57
9 29.03 101.38 42.95 __ _ _
10 30,50  102.74 46.33
11 31.88  104.19 49.71 o N
12 33.17  105.71 53.09 -
13 34.37 107.31 56.47 :
14 35.48  108.98 . 59.85 .
15 36.48 ©  110.71 63.23 ‘
16 37.38 112.49 66.61
17 38.18  114.33 70.00
18 38.86  116.21 73.38
19 39.43  118.13 76.76
20 39.89  120.07 80.14
21 40.01 120.75
SLICE x DX ow . DbQ DU DN DSz
No. _ S
1 15.96 1.92 - 224.00 . .00 .00  190.52  148.84
2 17.61 1.38  426.83 .00 © .00  368.97  237.90

3 18,56 .51 210.73 .00 .00 183.25 114.386




19.41
20.33
21.56
23.33
24.24
25.08
26.68
28.26
29.77
31.19
32.53
33.77
34.93
35.98
36.74
37.19
37.78

- 38.52

39.15
39.66
39.95

1.19

.66
1.80
1.74

.09
1.59
l.61
1.54
1.46
1.38
1.29
1.20
1.10
1-Q°

.52

.38

I79

.57
I46
.12

578.55
370.63
1171.61

1334.06

76.22
1382.23
1550.08
1592.05
1587.42
1540,23
1455.35
1338.45
1195.86
1034.47

504.70
349.15
619.17
402.03
221.66

82.51

4.41

.oo
.00
.00
.00
.00
.00
.00
.00
.00
.°°
.Oo
.Qo
-00
.oo
.00
.00
.00
.00
.00
.00
.00

.oo
.00
.oo
.oo
+Q0
.00
-00
.00
.00
.00
.00
.00
.00
.00
.oo
.00
.00
.00
.00
.00
.00

498.65
320.24
1006.91
1144.93
65.47
1057.90
1187.87
1221.83
1219.71
1183.78
1116.48
1020.49
898.79
754.69
350.08
233.71
342.82
101.81
-118.69
-311.83
-150.09

307.29
194.95
607.99
685.61
39.13
910.04
1001.59
1020.70
1019.51
999.29
961.44
907.46
839.01
757.97
388.69
273.17
526.33
390.78
266.77
158.15
30.57



POND12A.DAT July 7, 1992 Page 1

PROFIL
_CASTLE GATE COAL -~ PREPARATION PLANT POND 012A INSLOPE G - ,

L.J 92.2 15,0 94.0 1
15.0 94.0 18.3 97.9 1
18.3 97.9 20.0 100.0 2
20.0 100.0 37.0 120.0 2
37.0 120.0 45.0 122.0 2
45.0 122.0 65.0 122.0 2
18.3 97.9 65.0 97.9 1
SQIL

2

135.0 135.0 25.0 34.0 0.0 0.0 O
115.0 115.0 200.0 34.0 0.0 0.0 0
WATER

1 0.0

4

0.0 92.2

15.0 94.0

18.3 97.9

65.0 97.9

CIRCL2

10 10

15.0 25.0

35.0 65,0

o.ol

2.0

0.0

t
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73.995.Union Park Mldvale UTAH © @/
CASTLE GATE COAL — PREPARATION PLANT
POND 012B OUTSLOPE F — F°
100 SURFACES HAVE BEEN GENERATED
10 MOST CRITICAL OF SURFACES GENERATED
MINIMUM FACTOR OF SAFETY = 1.681

o
M -
w
M
(‘-\_l.-
w
ﬂ:
v —
>< w
T
> ]
©
~
Q) —
O
w
3 W
O
w
I I | | I | | | |
0 9 18 26. 35 44 52 61 70



GEOSLOPE
Version 4.20

Supplied by GEQCOMP Corp.
342 Sudbury Rd., Concord, MA. 01742
(617) 369-8304

Portions of thig software and documentation are
copyrighted 1983,1984,1985 by GEOCOMP Corp.
All rights are reserved

GEOSLOPE i3 based on the program, STABL3,
daveloped at Purdue University under sponsorship
of the Federal Highway Administration.

GEQOCOMP Corp. has modified the program to run on
various microcomputers and plotting devices.

GEOCOMP Corp. makes no warranties as to the fitness
of this software. The user bears all responsibility
for accuracy and correctness of results produced by
this software. See the users manual for further
warranty information.

Supplied undaer exclusive license to :
EarthFax Engineering
7324 S8.Union Park Midvale, UTAH 84047




EarthFax Engineering
7324 S.Union Park Midvale, UTAH 84047

--5LOPE STABILITY ANALYSIS=—

MODIFIED BISHOP METHOD OF SLICES
CIRCULAR FAILURE SURFACES

PROBLEM DESCRIPTION CASTLE GATE COAL -~ PREPARATION PLANT
POND 0128 OUTISLOPE F - P°'

EOUNDARY COORDINATES

6 TOP BOUNDARIES
6 TOTAL BOUNDARIES

BOUNDARY X-LEFT Y-LEFT X-RIGHT Y-RIGHT SOIL TYPE
NO. BELOW BND

1l .00 €088.00 30.00 6088.00 1

2 30.00 6088.0Q0 40.00 6098.00 1l

3 40.00 6098.00 49.00 €098.00 1

4 49.00 6098.00 49.60 6097.50 1

5 49.60 6097.50 59.00 6090.00 1

&6 59.00 6090.00 70.00 €090.00 1l

ISOTROPIC SOIL PARAMETERS
1 TYPE(S) OF SOIL |
SOIL TOTAL SATURATED COHESION FRICTION PORE  PRESSURE = PIEZOMETRIC
TYPE UNIT WPF. UNIT WT. INTERCEPT ANGLE PRESSURE CONSTANT  SURFACE
NO. (DEG) PARAMETER NO.
1 115.0 135.0 100.0 34.0 .00 .0 0
1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED

UNIT WEIGHT OF WATER = 62.40

PIEZOMETRIC SURFACE NO. 1 SPECIfIED BY 4 COORDINATR POINTS

POINT X-WATER Y-WATER
NO. -
1 .00 6088.00
r 30.00 6088.00
3 49.60 6097.50
4 70.00 6097.50

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

100 TRIAL SURFACES HAVE BEEN GENERATED.
10 SURPACES INITIATE FROM EACH OF 10 POINTS EQUALLY SPACED
ALONG THE GROUND SURFACE BETWEEN X = 30.00
: AND X = 36.00

EACH SURFACE TERMINATES BETWEEN X = 42.00



AND X = 59.00

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

3.00 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.

SAFETY FACTORS ARE CALCULATED BY THE MODIFIED BISHOP METHOD.

EarthFax Engineering
7324 S.Union Park Midvale, UTAH 84047

FAILURE SURFACE # 1 SPECIFIED BY 7 COORDINATE POINTS

SAFETY FACTOR = 1.681
X~CENTER = 27.14
Y-CENTER = 6106.81
RADIUS = 19.03
POINT  X-SURF Y-SURF ALPEA
NO. (DEG)
1 30.00 6088.00 13.16 : - ' '
2 32.92 6088.68 22,20
3 35,70 6089.82 31.24 - :
4 38.26 6091.37  40.27 .. .
s 40.55 6093.31 49.30 - =
6 42.51 6095.59 ~ 58.34 ..
7 44.00 6098.00 -

SLICE X DX DW DQ DU DN. . DSr

NO.
1 30.00 -00 -00 - - .00 . .OO -.02 R -09
2 31.46 2.92 375.91 - .00 .00 314.80 - 304.71
3 34.31 2.78 977.46 .00 -00 844.55 517.40
4 36.98 2,57 1294.05 .00 .00 1130.14 632.00
5 39.13 1.74 1002.84 .00 .00 895.31 494.61
6 40.01 .01 5.99 .00 .00 5.36 2.5%4
7 40.28 .54 307.33 .00 .00 273.81 152.24
8 41.53 1.96 798.79 .00 «00 §93.78 456.89
9 43.25 1.49 206.53 .00 .00 72.64 197.86




POND12B.DAT July 7, 1992 Page 1

P
C.é GATE COAL - PREPARATION PLANT POND 012B OUTSLOPE F - F/

v.0 6088.0 30.0 6088.0 1

30.0 6088.0 40.0 6098.0 1

40.0 6098.0 49.0 6098.0 1

49.0 6098.0 49.6 6097.5 1

. 49.6 6097.5 59.0 6090.0 1

59.0 6090.0 70.0 6090.0 1

SOIL

1

115.0 135.0 100.0 34.0 0.0 0.0 O
WATER :

10.0

4

0.0 6088.0
30.0 6088.0
49.6 6097.5
70.0 6097.5
CIRCL2

10 10

30.0 36.0
42.0 59.0
0.0

3.0

0.0

0

N

e
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Ear' @x Engineerin
732g.Unio% Park gMidvcnle, UTAH 84’7
CASTLE GATE COAL — PREPARATION PLANT
POND 0128 INSLOPE H — H’
100 SURFACES HAVE BEEN GENERATED
10 MOST CRITICAL OF SURFACES GENERATED
MINIMUM FACTOR OF SAFETY = 1.461




GEOSLOPE
Version 4.20

Supplied by GEOCOMP Corp.
342 Sudbury Rd., Concord, MA, 01742
(617) 369-8304 :

Poxrtions of this software and documentation are
copyrighted 1983,1984,1985 by GEOCOMP Corp.
All rights are reserved

GEQSLOPE is based on the program, STABL3,
daveloped at Purdue University under sponsorship
of the Fedaral Highway Administration.

GEQCOMP Corp. has modified the program to run on
various microcomputers and plotting devices.

GEOCOMP Corp. makes no warranties as to the fitness
of this gsoftware. The user bears all responsibility
for accuracy and correctness of results produced by
this software. See the users manual for further
warranty information.

Supplied under exclusive license to :
EarthFax Engineering
7324 S.Union Park Midvale, UTAH 84047




EarthFax Engineering
7324 S.Union Park Midvale, UTAH 84047

=-SLOPE STABILITY ANALYSIS--

MODIFIED BISEOP METHOD OF SLICES
CIRCULAR FAILURE SURFACES

PROBLEM DESCRIPTION CASTLE GATE COAL - PREPARATION PLANT
POND 012B INSLOPE H - H’

BOQUNDARY COORDINATES

& TOP BOUNDARIES
7 TOTAL BOUNDARIES

BOUNDARY X-LEFT Y-LEFT . X-RIGHY Y-RIGHT SOIL TYPE
NO. BELOW BND

1 .Q0 84.00 12.00 84.00 1

2 12.00 84.00 20.00 90.00 1l

3 20.00 90.00 22.10 21.80 1

4 22.10 91.80 . 27.00 96.00 2

5 27.00 96.00 36.00 98.00 2

(-] 36.00 98.00 80.00 98.50 2

7 22.10 91.80 80.00 - 91.80 1l

ISOTROPIC SOIL PARAMETERS
2 TYPE(S) OF SOIL

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

NO. (DEG) PARAMETER - NO.
1 135.0 135.0 25.0 34.0 .00 .0 0
2 115.0 115.0 200.0 34.0 .00 .0 0

1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED
UNIT WEIGHT OF WATER = 62.40
PIEZOMETRIC SURFACE NO. 1 SPECIPIED BY 5 COORDINATE POINTS

POINT X-WATER Y-WATER
NO.
1 .00 84.00
2 12.00 84.00
3 20.00 90.00
4 22.10 91.80 -
5 80.00 91.80

A CRITICAL PAILURE SURPACE SEARCHING METHOD, USING A RANDOM
TECHENIQUE FOR GENERATING CIRCULAR SURFACES, HAS BEEN SPECIFIED.

100 TRIAL SURFACES EAVE BEEN GENERATED.
10 SURFACES INITIATE FROM EACH OF 10 POINTS EQUALLY SPACED



ALONG THE GROUND SURFACE BETWEEN X = 12.00
AND X = 23.00
X

EACH SURFACE TERMINATES BETWEEN = 25.00
AND X = 50.00

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

2.00 FT. LINE SEGMENTS DEFINE EACH TRIAL FAILURE SURFACE.
RESTRICTIONS HAVE BEEN IMPOSED UPON THE ANGLE OF INITIATION.
THE ANGLE HAS BEEN RESTRICTED BETWEEN THE ANGLES OF -40.0 AND 20.0 DEG.

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

SAFETY FACTORS ARE CALCULATED BY THE MODIFIED BISHOP METHOD.

EarthFax Engineering
7324 S.Union Park Midvale, UTAR 84047

FAILURE SURFACE # 1 SPECIFIED BY 12 COORDINATE POINTS

SAFETY FACTOR = 1.461

X-CENTER = 12.72

Y-CENTER = 99.28

RADIUS = 15.29

POINT X-SURF  Y-SURP ALPEA _ - -

NO. . . .. (DEG) .

1 12.00 84.00 1.06
2 14.00 84.04 8.56
3 15.98 84.33 16.06
4 17.90 84.89 °  23.%5
5 19.73 8s.69 31.08%
6 21.45 86.72 38.55
7 23.01 87.97 46.05
8 24.40 89.41 §3.55
9 25.59 91.01 61.04
10 26.56 92.76 68.54
11 27.29 94.63 76.04
12 27.67 96.15

SLICE x DX bW DQ by - DN DSz

NO. . . )

1 13.00 2.00  197.44 .00 .00 195.18  124.30
2 14.99 1.98  548.85 .00 .00 514,17  271.54
3 16.94 1.92  802.46 .00 | .00  728.42  370.43
4 18.82 1.83 946.66 - .00 . .00  847.30  425.30
5 19.87 .27  148.81 .00 .00 133.41 66.91
6 20.72 1.45  846.95 .00 .00 760,01  379.68
7 21.77 .65  400.50 - .00 .00  366.07  183.26
8 22.56 .91  557.02 .00 .00  509.11  254.91
9 23.70 1.39  803.29 .00 .00  758.67  384.39




10
11
12
13
14
15

24.99
25.80
26.29
26.78
27.14
27.48

1.19
.44
.53
.44

29 -

.38

594.06
181.95
190.63
126.78
£8.51
31.31

.00
.Q0
.00
.00
.00
.00

.00
.oo
.00
-00
.OO
.oo

586,82
189.7%

66.13
~35.19

305.07
102.96
181.27
150.0s
83.36
96.14



PND12BIN.DAT July 7, 1992 Page 1 .

PROFIL
CASTLE GATE CQAL - PREPARATION PLANT POND 012B INSLOPE H -~ H/

3
v.0 84.0 12.0 84.0 1
12.0 84.0 20.0 90.0
20.0 90.0 22.1 91.8
22.1 91.8 27.0 96.0
27.0 96.0 36.0 98.0
36.0 98,0 80.0 98.5
22.1 91.8 80.0 91.8
SOIL

2

135.0 135.0 25.0 34.0 0.0 0.0 O
115.0 115.0 200.0 34.0 0.0 0.0 ©
WATER

1 0.0

5

0.0 84.0

12.0 84.0

20.0 90.0

22.1 91.8

80.0 91.8

CIRCL2

10 10

12.0 23.0 - .
25.0 50.0 | .
0.0 : |

20
lo
=40.0
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SECTION 3.10

CASTLE GATE SLURRY INJECTION WELLS
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SECTION 3,10

CASTLE GATE SLURRY DISPOSAL WELLS

3.10-1 General Description of the Facility

One injection well and one return well will be used to dispose of
coal processing wastes in an abandoned underground mine.
Replacement wells will be necessary as portions of the
underground mine are successfully backfilled. The location of
each replacement well will be reported to the Department of
Health after it is completed and ready for use. All wells will
be used by Castle Gate Coal Co. only to facilitate disposal of
coal processing waste into the abandoned Utah Puels #3 Mine (D
Seam), No wells will be located outside the Mine Permit Area.
(See Exhibit No. 3.4-1).

Plans for construction, monitoring, reporting, operating and
abandonment of all wells are contained in later sections of this
application.

Monitoring the nature of injection fluid will comply with
applicable analytical methods cited and described in Table IB of
40 CFR 136.3 or in Appendix III of 40 CFR 261 or in certain
circumstances by other methods that have been approved in advance
by the Executive Secretary of the Bureau of Water Pollution
Control.

a) Sampling Sources. Castle Gate will collect representative
water quality samples at least once each quarter from the
following sources:

1) Injection Wellhead. Samples are to be collected during
periods of injection well operation.

2) Recovery Wellhead, Samples will be collected during
periods of pumping.

b) Analysis Parameters. Injection fluid analysis parameters
shall include:

1) Inorganics: Nitrate*, Sodium, Sulfate*, Chloride.

2) General Quality: Total Dissolved Solids*, Biochemical
Oxygen Demand (5-day), Chemical Oxygen Demand, Turbidity,
Specific Conductance, Total Organic Carbon.

3) Metals: Arsenic*, Barium#, Cadmium*, Chramium*, Lead*,
Mercury*, Selenium*, Silver*, Copper, Iron, Zinc.

c) Field determinations to be made on all water quality samples,
immediately upon collection shall include: 1) ph, 2)
temperature, and 3) conductivity.

d) The fluid monitoring will be quarterly by April 30, July 30,
October 30, January 30. -

e) The Division will be notified of any changes in the quality of
injection fluid or violations of drinking water regulations.

*=MCL's under the Safe Drinking Water Act.



3.10-2

Permit Amendment
uMC 817.13 and 817.15 Casing and Sealing Underground Openings

An eight inch diametered well casing will be
installed between the land surface and the abandoned
works in both the injection wells and the return wells.
As shown in Figure 3.10-1, the anmulus in all wells will
be sealed with a cement grout.

At the time of abandonment, all wells used to
facilitate injection of slurry into the deep mine will

~ be cut off just below the land surface and plugged with

cement between the top of the slurry and the well head.
All land surface disturbance will be backfilled, graded
and seeded according to approved post mining land use

plan.

UMC 817.21- 817.25 Top Soil Requirements

See Section 8.3 of the MRP.

UMC 817.50 Bydrologic Balance

The proposed slurry system is a closed system that

.will not discharge into local surface or groundwater

resources. The circuit will actually be dependent upon
an external source of water to make up for lost water
that remains on the coal after it is washed.

The injection and return wells will be cased down
to solid rock to prevent possible contamination of the
ground water in the Price River Alluvium.

- Within the abandoned mine, shales of Blackhawk
Formation act as effective barriers to groundwater
movement, particularly perpendicular to the bedding
plane of the shale. Rocks in the coal base area are
capable of yielding only 10 gal./min. The entire
Blackhawk formation is extremely tight having
transmissivities on the order of 17 gpd/ft. over a test
zone of 808 feet and 65 gpd/ft. over a test zone of 651
feet. A test conducted over a 233 foot zone, including
multiple layers of coal, yielded a trasmissivity equal
to 5 gpd/ft. Therefore, the coal is just as impermeable
as other portions of the formation. Further discussion
of the impermeable nature of the Blackhawk Formation can
be found in Chapter VII of the M.R.P.



In the unlikely event that a failure in the cloeed
circuit should occur, all surface runoff from the areas
where well heads or piplines are to be constructed will
be contained by an existing sedimentation pond that must
comply with the NPDES discharge criteria.

UMC 817.55 Discharge of Water into an Underground Mine

Slurry, which includes water, suspended solids and
dissolved solids in excess of normal effluent
limitations, will be injected into an abandoned
underground mine, Containment of these materials below
the surface will reduce the amount of coal wastes that
need to be disposed of above ground and, therefore,
reduce the impact on surface hydrology and surface
distrubance necessary to reclaim disposal areas.

The slurry will be pumped at low pressures (below
100 psi at well head) through a 6 inch diametered
pipeline to injection wells located within the currently
approved permit area. Actual injection to the mine will
be essentially a gravity feed process through an 8 inch
diameter well casing. Once in the mine, the suspended
solids will settle to the mine floor. Clarified make-up
water used at the coal preparation plant will then be
pumped frem the mine at a rate of 150-250 gallons per
minute 6" diameter pipe buried 4-5 feet below the
surface. In the long run, water withdrawals will
approximate the volumes injected. In the short temm,
the actual amcunts will vary somewhat according to
process needs and water volumes available in the
abandoned mine.

1f there should be a discharge from the system, it
will be contained by an existing sedimentation pond and
not be discharged from the pond unless it meets the
approved effluent standards. Movement of the slurry
components from the abandoned works is discussed in UMC
817.50. -

UMC 817.59 Coal Recovery and 817.21 Subsidence Control

There will be no coal extraction from the abandoned
mine, but there will be back storing of materials that
should provide additional roof stability and less
potential for subsidence. Mechanical support of the
roof by the water already in the mine will remain fairly
constant. The volume of water withdrawals will
approximate the volume of slurry injectioned into the
mine,



UMC 817.181 Support Facilities and Utility Installations

The sites affected by the disturbance necessary for
operation of the wells will be contained within the
currently approved permit area. Surface disturbance
will be restricted to a minimal area in order to prevent
unnecessary damage to fish, wildlife and related
environmental values. Reclamation according to the
currently approved standards will attempt to restore
environmental values lost through mining activities.

All surface runoff from the injection facilities will be
contained by existing sedimentation ponds.

A small area exemption has been requested for the
runoff from the return water well site,

The following information is required pursuant to
requirements for a Permit Revision in UMC 788.12

UMC 782.11 Legal Financial Compliance
See Chapter II of the MRP and Appendix 3.10-2a for
demonstration of the right to dispose of slurry into the
abandoned works.
UMC 783.12 General Environmental Resources Information
a) The injection and withdrawal wells will be less than
400 square feet in size. They will remain in use
until portions of the underground mine are
successfully backfilled and replacements are
necessary. Total life of the slurry injection plan
is approximately 10 years.

b) Cultural information can be found in Section 5.1 of
the MRP.

UMC 783.13 Description of Hydrology and Geology
a) See-Section 1.2-2 of the MRP.
UMC 783.14 Geology Description
a) See Chapter VII of the MRP.
UMC 783.15 Ground Water Information
a) See Section 7.7-1 to 7.7-10 of the MRP.



UMC 783.15 Surface Water Information
a) See Section 7.2 of the MRP,
UMC 783,17 Alternative Water Supply
a) See Section 7.4 of the MRP. .
UMC 783.18 Climatological Information
a) See Section 11.0 of the MRP.
UMC 783.19 Vegetation Information
a) See Section 9.1 of the MRP.
UMC 783.20 Figh and wildlife
a) The impact on the fish and wildlife will be minimal
since all sites are already included in the areas
where mining activities are taking place according to
the approved MRP. Fish and wildlife resources
information is located in Chapter 10 of the MRP.
UMC 783.21 Soil Resources Information

a) All sites aie located on areas previocusly disturbed
by mining.

MC 783.22 Land Use Information

a) The approved premining and post mining land use is
wildlife. See Chapter IX for a detailed discussion.

UMC 783.27 Prime Farmland Investigation
a) The area has never been used for cropland.
Therefore, according to UMC 783.27(b)(1), this land
cannot be considered prime farmland.
UMC 784.11 Operations Plan
The coal preparation plant will have one feed
source and four final product streams. The four streams
are:

1) Clean coal ranging from 4 inch to 200 mesh in
size. '



2) rRefuse and fine refuse ranging from 4 inch to
zero,

3) Clarified water which is recirculated back to
the head of the process.

4) Slurry waste ranging froam 60 mesh to 400 mesh in
size (average of -200 mesh).

Stream one will be sold as coal. Stream two will
be disposed of on the existing permitted refuse pile.
Stream three will be recirculated back to the head of
the process. Stream four will be processed to produce a
commercially valuable resin. Waste product from the
resin process will be injected into the abandoned
underground works.

The average amount of material in stream four to be
disposed of in the old workings is estimated at 20
tons/hr (minimm 0 tons/hr; maximum 30 tons/hr) of 200
mesh material and 200 gal/min (minimm 0 gal/min;
maximm 300 gal/min) of process water. This slurry is
estimated to be about 20% to 35% solids.

In order to characterize the material to be
injected into the abandoned mine, a slurry sample was
prepared and sent to Commercial Testing and Engineering
for analysis. At the laboratory, the slurry sample was
filtered and the solids dried. Results of the analysis
are presented in Table 3.10-1. Water samples were also
collected from the proposed injection well, the slurry
itself, and Price River (Station B-5). These samples
were analyzed by Inter-Mountain Labs. Results are given
in Table 3.10-2. These tables show that the slurry
solids will not cause any significant deterioration of
water quality in the olds works. Scme parameters say be
a little higher but others a little lower due to the
injected water. Overall, not much change in dissolved
solids is expected.

The slurry will be pumped at low pressure (less
than 100 psi at well head) through a 6 inch diameter
pipeline to an injection well. Actual injection through
the well head will be essentially by gravity feed
through an eight inch diameter well casing sealed above
the old works by a cement grouted annulus (See Figure
3.10-1). A significant volume of water will be pumped
into the old works along with the solids described in
Table 3.10-1. Water will be returned to the preparation
plant from the abandoned mine works at a rate of 150-250
gal/min in order to provide enough water for the coal

-6 -
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preparation plant to continue to operate. The return
well will have an 8 inch steel casing sealed above the
old works by a cement grouted annulus (See Figure
3010‘1)-

water withdrawals from the mine may not occur
immediately or continucusly depending upon the process
water needs and water volumes available in the abandoned
mine, If needed, process water may be drawn from the
100 acre feet of water rights on the Price River that is
currently available for use by Castle Gate Coal Company.
No water will be discharged into the Price River
drainage unless more water must temporarily be pumped
from the return well in order for the system to operate
efficiently. Any such surplus water will be routed
through an existing NPDES point to assure satisfactory
water quality.

UMC 784.12 Existing Structures
a) See Chapter IIl of the MRP.
UMC 784.13 Reclamation Plan

All wells used to facilitate injection of slurry
into the abandoned deep mine will be plugged with cement
between the top of the slurry and the land surfaces.
Casings will also be cutoff at the surface and covered
with earthen materials. The 4" slurry line will be
removed from the site. The 4" buried return water line
will be left in place. The ends of the buried line
which protrude above the surface will be cut off and
covered with earthen materials. Final reclamation will
be according to the approved plan contained in Chapter 9
of the MRP. :

UMC 784.14 Protection of the Bydrologic Balance

(a) The slurry will be pumped from the preparation
plant through a 6-inch diameter pipeline to the
injection well., There it will essentially flow
by gravity into the much larger 8-inch diameter
well casing. The pump will be sized to assure no
more than 100 psi pressure would ever exist in
the discharge line at the well head. This means
that such pressure could only occur if the well
or old works should become "plugged,” which is
quite unlikely. Further, the return well will be

to assure that no hydraulic pressure
builds up in the old works to a point that the
old works water level is above land surface at

-7~



‘\

the return well, This will be assured by
monitoring the old works water level or pressure
at the return well site if the water level rises
to within 20 feet of the land surface sometime in
the future. If such conditions develop, the
return well can be equipped with a well head seal
to prevent slurry discharge to the land surface
in the event of a power or pump failure.

As shown in Figure 3.10-1, the annulus in
all wells will be sealed with a cement grout. As
shown in Figure 3.10-3 (Bydrogeologic Cross
Section for Slurry Injection Project, See Exhibit
3.10-1 for location), there exists over 100 feet
of solid, low permeability, bedrock above the old
works where they lie beneath Price River.
Therefore, properly cementing the casing anmilus
in all wells will prevent migration of slurry
wastes into any other formations, whether or not
they are or could be used for drinking water.

The receiving formation for the slurry is
the mined out "D" seam. The coal removed from
this mine typically has a moisture content of
2.54%, an ash content of 8.12% and sulfur of
0.54%.

The roof can typically be described as very
light gray and medium gray mottled, fine grained
carbonaceous sandstone. Siltstone or siltstone
lamina may be present. The floor of the coal is
typically very light gray and medium gray
mottled, fine grained carbonaceous sandstone.
Boney shale or siltstone may also be present.
Refer to Figure 3.10-2 for a strata section
showing 20 feet of roof and floor, as well as the
D Seam, in the old works area.

As indicated in Section XIII, the coals and
the confining strata are nearly impemmeable.
Current water discharge into the Castle Gate
No. 3 Mine is only 33 gpm or 0.04 gpm/acre and
current discharge into the No. 5 Mine in the "D"
seam is 3.5 gpm or 0.015 gpm/acre. However, the
abandoned mine workings are filling with water
and, although the accumulations are substantial,
they have taken years to accumulate. Chemical
analysis of a water sample taken from the
abandoned Utah Fuels #3 Mine can be found in
Table 3.10-2. The geochemical characteristics of
the floor and roof are described in the following

table.
-8 -
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CHEMICAL TEST RESULTS OF ROOF AND FLOOR

P EC SAV SAR N Ca Mg B

Mine 5 (D Seanm)
1st West Floor 8.1 1.12 S1.8 6.1 7.36 2.22 3.17 1.9
2nd West Roof 8.6 1.49 56.3 9.6 12.67 2.18 2.73 1.6
Crosscut, 24, Roof 8.7 2.00 61,2 11.2 19.56 0.89 2.63 0.8
Crosscut, 3, Roof 6.4 4.08 43.1 5.9 23.83 18.55 12.00 0.9

pH - Paste pH

EC - Electric Conductivity, MMHOS/CC

SAT -~ Saturation, Percent

Ca - Calcium, MBEQ/L

Mg - Magnesium, MEQ/L

Na - Sodium, MEQ/L

SAR -~ Sodium Absorption Ratio
B - Boron (Soluble), PPM
ABP - Acid/base Potential (Smith Bydrogen Peroxide)

- - Acid T/1,000T
+ = Base T/1,000T

Tests performed in July 1979 by Agricultural Consultants, Inc., 240 South
First Avenue, Brighton, Colorado 80601

(a)(2)
(a)(3)
(a)(4)
(b)(1)

(b)(2)
(b)(3)

Although some of the slurry may travel down
dip into the west portion of the old works
through the relatively narrow main entry, a
precise projection of the available volume for
slurry disposal cannot be made, However, the
above conservative estimate indicated sufficient
volume to make this disposal method attractive.

See Section 7.4 of the MRP.

See Section 7.3-5 and 7.4 of the MRP.

Not applicable.

In the unlikely event that a failure should
occur, all surface runoff from the areas where
well heads or pipelines have been constructed
will be contained by an existing sedimentation

pond or originate from the site of an approved
small area exemption.

See Section 7.2 of the MRP.
The injected slurry will be confined by the

limits of the abandoned deep mine. The chemical
characteristics of the injection solids are very

-9 -



similar to those found in the olds works "D" Seam
coals. The quality of water in the old works is
very similar to that to be injected. Therefore,
no additional monitoring is proposed. See '
Section 7.5 of the MRP for the approved
monitoring program.

UMC 784.15 Postmining Reclamation Plan

See Chapter 10 of the MRP for a discussion of the
approved postmining reclamation plan.

UMC 784.16 Reclamation Plan: Ponds, Impoundments, Dams

No additional ponds, impoundments or dams are
proposed for this revision.

UMC 784.17 Protection of Public Parks
(a) Not applicable.
UMC 784.18 Public Roads
(a) Not applicable.
OMC 784.19 Underground Development Wastes
(a) See Section UMC 784.11 of this su.tnitﬁal.

The following measurements, data and
assumptions were used to determine the volume of
gtorage available in the old works:

0ld works area east of Price River - 49 acres
0ld works area west of Price River = - 105 acres
Average thickness of D Seam extracted 8 feet
Average percent recovery

(room and pillar) = 50 percent
Volume not available for slurry due

to seals, pillar robbing, etc. = 50 percent
Weight of settled slurry solids per
cubic foot = 50 pounds
Annual amount of slurry solids
to be disposed = 20,000 tons
Estimated life of disposal area
= 5.3 years

east of Price River

- 10 -



(b) See response for UMC 784.14 (a) of this revision for
character of the bedrock and Section 7.1-3 of the
MRP for discussion on springs, seepage and ground
water flow, :

There will be no coal extraction from the
abandoned mine, but there will be back storing of
materials that should provide additional roof
stability and less potential for subsidence.
Mechanical support of the roof by the water already
in the mine will remain fairly constant. The volume
of water withdrawals will approximate the volume of
slurry injectioned into the mine.

(c) No applicable. UMC 724.20 Subsidence Control Plan

(a) There will be no activitieg that could
cause subsidence. See UMC 784.19(b) of
this revision for further discussion.

UMC 784.21 Fish and Wildlife Plan,
(a) See UMC 783.20 of the revision.
UMC 784.23 Operations Plan: Maps and Plans
(a) See Table of Contents.
UMC 784.24 Transportation Facilities
(a) Not applicable.

UMC 784.25 Return of Coal Processing Waste to Abandoned
Underground Workings

(a) Slurry waste from a coal preparation plant will be
pumped at low pressures (below 100 psi at well head)
through a 6 inch diameter pipeline to injection
wells located within permit area approved by the
Utah Department of 0il, Gas and Mining. Actual
injection into the mine will be essentially a
gravity feed process through an 8 inch diameter well
casing. Once in the mine, the suspended solids will
settle to the mine floor. Clarified make-up water
used at the coal preparation plant will then be

from the mine through return wells at a rate
of 150-250 gallons per minute. 1In the long run,
water withdrawals will approximate the volumes
injected. However, in the short term, the actual
amounts will vary somewhat according to process
needs and water volumes available in the abandoned
mine.

-1] -



(b) See UMC 784.19 of this Revision.
(c) See UMC 784,19 of this Revigion.

(d) Not applicable. See UMC 784.14(b)(3) for further
discussion.,

UMC 784.26 Air Pollution Control Plan
a) See Section 11.2 of the MRP,

-12 -



3.10-3

Small Area Exemption: The following information i{s being
submitted pursuant to UMC 817-42 requesting a small area
exemption for the control of drainage from the site of the
return water well.

UMC 817.42(3)(b) Rydrologic Balance

Castle Gate Coal will insure that the water ‘quality in
the Price River will not be degraded by using the
following measures:

1. During construction, the site will be bermed to
insure that runoff from the site is contained or the
site will be perimetered with a straw bale dike.

2. Drilling mxd and cuttings will be stored in a tank
which will be emptied at the Castle Gate refuse
site.

3. The pipeline from the well will be buried 4 to 5
feet below the ground.

4. After construction, the area will be seeded,
fertilized and mulched.

UMC817.42(3)(ii)(A)

The return water well site will be about 10’x10’ in
size. Both during construction and operation of sites,
the disturbance would be less than .1% of the permitted
area,

No water from the underground works would be mixed
with surface runoff from the return well site.

-13 -



3.10-4 keclmtion Bond Calculation

.2)

b)

Reclamation cost per drill site

The maximum disturbances at each site will be 100’ x
100’ or .23 AC. After the drilling is complete, each site
will be regraded, seeded and mulched. The casing will be
cut-off below the groundline and the well plugged from the
bottom to top with concrete. The estimated cost is as

follows:

Regrading .23 Acres -
4 hrs. with D~6 @ $60/hr.

Revegetation
.23 acres at $705/AC
Note: Most revegetation contractors
require a 1 acre minimm so
use $705

Excavating, cutting and
plugging well -~ 2 men 8 hrs at $20

Concrete
400’ of 8" dia. w,}l\l
Volume = 3.1416 r“h - 27
3" (3.1416)(.66)°(1000) = 20 yd
20 yd°x $60/yd”=

3

Total Bond Per Site =
Removal of 4" injection and return pipes
Removal of slurry line (800 feet)

Cut off of return line
2 ends at $40/end.

Covering cut off ends
2 ends at $60/end

Total
Grand Total

- 14 -

$240

$705

$320

$1,200
$2,465

$640

80

120
$840
$3,305



Table 3.10-1. Quality Data for Castle Gate Slurry Solids

Moisture, 105 degrees C, as received, percent 48.09

Ash, percent 14.15
Paste pH, units . 8.0
Soluble Aluminum, Al 0. 34
Soluble Calcium, Ca . ‘ 4.
Soluble Maogrniesium, Mg 18,
Soluble Sodium, Na 135.
Saturation, percent 65.4
Sodium Adsorption Ratio, SaR 4.39
Carbonate, C23 _ 3.06
Nitrate-Nitrogen < 0.02
Innerent Neutralization Potential,

tons CaC03 eq./1000 tons 50.4
Acid Production Potential, (pyritic sulfur)

tong CacCo3 eg./1000 tens 0.9
Net Neutralizaticn Potential,

tans CaCO3 eq./1000 tons 49.5
Pyritic Sulfur, percent 0.03
Total Sulfur, percent _ 0.49
Arsenic, As o : | 0.8
Bariur, Ba _ ' 265,
Boron, B : 110,
Cadmium, Cd < 0.6
Lalcium, Ca 16243,
Chlorine, Cl _ 528.
Chromium, Cr 15,
Copper, Cu 6.0
Iron, Fe . 6779.
Lead, Pb ' 4.3
Mangariese, Mn 28.
Mercury, Hg : 0.03
Molybdemm, Mo . < 3,
Nickel, Ni ’ 3.7
Selenium, Se 1.4
Silicon, Si, percent 1.16
Silver, Ag < 0.6

Zinc, In , 16.

Notes: All units micrograms per gram (ug/g) except where noted.
Analytical results by procedures in EPA Sw-846 and EPA 600/
2-78-054. Analysis by Commercial Testing and E:ngmeermg Co.,
490 Orchard st., Golden, O 80401.



Table 3.10-2. Water Quality Data for Slurry Injection Project

0ld werks
Water
Water Level /Flow, fee%/cfs 6148.
FH, units - 7.2
Cenductivity, umhos/cm 1820.
Total Dissolved Soiids (180) 1340.
Total Di:solved Sclids (cale.) 118c¢.
Total Hazdness, as CaC03 87e.
Acidity, as CaCo3 <1l.
Alkalinity, as CaCo3 . 423.
Bicchemical Oxygen Cemand, 2¢CD 2,23
Chemical Cxygen Cemand, CCD 20.
Total Organic Carbon, TOC 4.0
Alumirnm, Al 0.2
Arsenic, As . < 0,005
~Barium, Ba < 0.5
Boren, B < 0.01
Carhonate, CO3 0.
Bicarbonate, HCO3 S1€.
Cagmivm, Cd = < 0.002
Calcium, Ca " . 145,
Chioride, Q1 s . 73.
Chromivm, Cr : < 0.02
Copper, Cu . < 0.01
Fluoride, F 1.42
Irton, fFe 0.25
Lead, P < 0.02
Magnesium, Mg 124.
Manganese, Mn 0.06
Mercury, Hg < 0.001
Molybdemm, Mo < 0.02
Nickel, Ni 0.01
~ Nitrate, NO3 0.14
Nitrite, NO2 . < 0,01
Nitrogen-Ammonia, NH3 ' 0.03
Potassium, K 12.
Phosphate, PO4 0.10
Selenium, Se < 0.005
Silver, Ag < 0,01
Sodium, Na - 84,
Sulfate, SO4 488.
Sulficde, § < 0.04
2inc, zZn : 0.15 -

Cation-Anion Balance, % difference 1.62

Injection
Water

n/a
8.4
1490,

922,

878.
66.

< 1.

3%%.
15.69

215.
9.2

< 0.1

< 0.005

< 0.5
1.14
3.

428,

< 0.002
9.

173.

< 0.02
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Water (B-S)
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8.2
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0.07
< 0.001
< 0.02
0.04
16.49
0.01
0.02
1.
0.37
0.027
< o0.01
8.
27.
< 0.04
0.02
0.23

-
N

Notes: All units milligrams per liter (mg/1) except where noted.
Injection water sample collected 7-12-88. Other samples
collected 7-14-88. n/a = not applicable or not available.
Analysis by Inter-Mountain Labs, 2506 West Main Street,
Farmington, NM 87401, according to procedures in 40 CFR 136.
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PO Box 70
Lancasier. O B1X0-00 APPENDIX 3.10-2a
614 637 1440
=
L
SUPPLY

Castle Gate Coal Company and
Meadowlark Utah, Inc. :
P. O. Box 967

Indianapolis, IN 46206-0567

September 7, 1988

Re: Slurry Injection Into Abandoned Underground Works
Project

Gentlenen:

To the extent any consent or permission of Blackhawk Coal
Ccmpany (Blackhawk) and/or Price River Coal Company (Price
River) is required:

a) = under any of the documents relating to the Lease
Transaction Agreement dated January 31, 1986, as
amended, by and among Blackhawk and Price River,
as Lesscrs, and Castle Gate Coal Company (Castle
Gate) and Meailowlark Utah, Inc. (Meadowlark), as
Lessees; or

b) by any federal or state governmental agency
under any document described in a) above

with respect to securing authorization for, and imple~-
mentation by, Castle Gate and/or Meadowlark of a Sl
Injection Into Abandoned Underground Works Project within
the three (3) areas shown outlined in solid klue lines on
the map attached hereto identified as "Castle Cate Coal
Company, Slurry Injection Project Area, Exaibit 3.10-1,
Scale 1"=200, Drawn 8/88 By E. Pops" (Project), Blackhawk
and/or Price River grant such consent or permission
provided Castle Gate and Meadowlark jointly and individ-
ually agree tc, and by their execution in the space
provided below, do hereby indemnify, defend and save
harmless Blackhawk and Price River and their respective
arffiliates, officers, directors, employees and agents from
and against any losses, liabilities, damages, demands,
obligations, fines or civil penalties, expenses, costs and
fees (including, but not limited to, court costs and
reasonable attorney’s fees) which Blackhawk and/or Price
River are obligated to pay based upon any claim by any
third party arising under or as a result of said Project.



Castle Gate Coal Company and

Meadowlark Utah, Inc.

Page 2.

Septeaber 7, 1988 _

The consent ard pcrnissioﬂ granted shall become effective
as of the daite the enclosed copy hereof is executed by
Castle Gate and Meadowlark and nailad to the undersigned.

Very truly yours,
)

. Katlic .
resident and Chief

Operating Officer
Blackhawk Coal Company
Price River Coal Company

Indemnification executed this
\gézday of September, 1988.

Castle Gate Coal Company

—) AN/

Byx,-k-, - ;(; x. (LA"E_L/#--
Vres idant

Meadowlark Utah, Inc.

gy Kelia L £ 0l 2

Precidedd™
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@\\FFIDAVIT OF PUBLICATION

|, Dan Stockburger, on oath, say that | am the General

;TATE OF UTAH
Zounty of Carbon,

Manager of the The Sun-Advocate, a weekly newspaper of
jeneral circulation, published at Price, State and County

foresaid, and that a certain notice, a true copy of which is

.......................

ind that the last publication of such notice was in the issue of

uch newspaper dated the
L A3the

it .

.........

...............

-HOLLY JO BAKER
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