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-INTRODUCTION

The typical ditch cross-sections used for calculations of flow in
this volume represents the minimum cross-sections found in the
field. Actual configurations may vary from the designed cross
sections but in all cases will meet or exceed the designed cross

sectional areas.
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SECTION 1

SLOPE STABILITY EVALUATIONS AND
ACCESS ROAD EMBANKMENTS

SEDIMENTATION PONDS
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o Total runoff volume = 326,700 cu.ft.

o Peak inflow rate = 65 cfs
The above precipitation data was developed fran the clear creek
sumit station records presented in the National Oceanographic and
Admospheric Administration literature and sumarized in the following
table:

Table 2-1 Estimated Return Periods for Short Duration Precipitation (Inches)

Station: Clear Creek Summit Elevation: 9630 ft.
Tatitude: 39° 39° Iongitude: 111° 12'
DURATION

) 10 15 30 l 2 3 6 12 24

min min min min Hr Hr Hr Hr Hr Hr
Return
Period
(years)

1 .10 .16 .20 .28 .35 .46 .57 .84 1.08 1.33
2 .12 .19 .25 .34 .43 .57 .70 1.04 1,34 1.65
5 .16 .24 .31 .43 .54 .72 .90 1.34 1.73 2.14
10 .19 .29 .37 .51 .65 .86 1.06 1.55 1.99 2.45
25 .24 .38 .48 .66 .84 1.08 1.31 1.88 2.39 2.92
50 .25 .38 .48 67 .85 1.13 1.40 2.07 2.67 3.29

100 .27 .42 .53 .73 .93 1.24 1.54 2.29 2.96 3.65

Sources: National Oceanographic and Atmospheric Adninistration, and Utah
State University

LOADOUT AREA POND CRITERIA

The following criteria was used for the design of the sedimentation pond:
A. Construction area - 5.3 acre

B. Sediment storage volume @ 0.1 AF per acre
of disturbed area - 23,100 cu.ft. (.53 AF)

C. Pond design stomm - 10 year return frequency, 24-hr duration event J

Exhibit 4.13-1'(Continued)
LB 2h




June &, 1980

Cozcstal States Energy Conmpany
411 West 7200 South

Suite 200

Midvale, UT BL04T

Attention: Mr. Rolend Heath

Gentlemen:

Consultation

Slope Stability Evaluations and Access
Road EImbankments

Proposed Sedimentation Ponds

Skyline Coal Project

Near Scofield, Utah

For Cozstal States Energy Company

This letter is written in response to a telephone conversation between
Mr. Roland licath of Coastal States Enmergy Company and Mr. Bill Gordon of Dames
& Moore on June 6, 1980 during which Mr. Heath requested that Dames & Hoore
provide corment and supporting documentation regarding slope geonetry proposed

for the subject scéimentation pond and access road embankments.

The scdinentation pond is proposed near the coal storage and railroad
facilities of the Skylinme Mine Coal Project. Prescnt design concepts are those
shown on Drawving No. 3-201-C, dated March 6, 1980, as prepared by Kaiser Engi-
neers of Oakland, California. Proposed geometry of the pond consists of a max-
imum upstrean slope of 2.0 horizontal to 1.0 vertical with a minimum eight-foot
crest width. Downstream slopes required at the eastern end of @he proposed
pond are proposed using slope ratios of 2.0 horizontal to 1.0 vertical. The re-
rainder of the ponc will be formed below existing and/or proposed final grade.
Hax?mum e=ban}rent height forming the pond will be eight feet with the pond

bottoz being established at elevation 7915. Crest elevation will be elevation

7823,
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Coastzl States Energy Company
June 6, 1980
Page -2~

Proposed pond construction is shown in saction on Figure 1 of the zttach-
ments whereby the inner slopes of the pond 2=.2 pond bottom will be formel by a
three-foot-thick impervious liner placed on the constructed embankment section
or on excavated slopes and bottom. Overlyin: the three-foot impervious liner
will be 2 12-inch coarse granular material. Maximum pond water levels are an-
ticipated to be at elevation 7920 for a 10-yi2r storm and elevation 7922 for a

100-year storm.

Slope stability analyses for the prope:ed pond configuration was pe-formed
for both upstream and downstream slopes consiiering both the end of construction
and long-term stability utilizing chart solu:ions developed by Huang*. Analyses
performed uvsing these chart solutions in addizion to 21l estimated soil proper-

ties and assumptions used for these analyses zare stated on Figures 1 thrcugh 3.

Results of these analyses indicate tha: for the end-of-construction cease,
proposed geometry for upstream and downstreax slopes vtilizing 2.0 horizental
to 1.0 vertical slope ratios will provide fac:iors of safety in excess of 2.0.
Similarly, for the long-term stability case, Dinimum factors of safety on the

order of 2.0 or greater can be demonstrated.

Although a majority of the proposed access road will be formed in cuts,
there are portions that will require the construction of compacted earth ex-
bankments to provide desired grade. Proposel slope configurations for these
access road embankments include utilizing slcpe ratios of 1.5 horizontal to
1.0 vertical. Maximum slope heights for these embankment fills are not antici-~
pated to exceed 25 to 30 feet. Analyses pericrmed to evaluate embankment
stability of the proposed slopes indicate thzt a factor of safety equal to 1.8
cah be provided utilizing the proposed slope configuration. Calculations and

aséumptions made in performing these analyse:s are shown on Figure &,

o0o

*Huang, T.H., 1975, "Stability Charts of Ear:id Enbankments,” proceedings 54th
Annual Meeting of the TRB, Washington, D.C., Jan., 1975.



Coastal States Energy Cozpany
June 6, 1980
Page ~3-

oty

We trust the information provided in this letter and in the accompanying
calculations satisfies your immediate need to demonstrate the stability and
adequate factors of safety provided by the present design concepts proposed
for both the sedimentation pond and access road embankoents. 1f you have any

questions or if we can be of further service, please feel free to contact us.

Yours very truly,

DAMES & MOORE

sz
W111:aj Gordon %

Associate
Professionzal Engineer No. 3457

State of Utah

Z ,ﬁ:‘____/

John F. Wallace

Project Engineer
Profescional Engineer 5123
State of Utah

WIG/3IFW/pc -

Attachments: Figures 1 through &

cc: Mr. Joe Hilton
c¢/o Morrison-Knudsen
2 Morrison-Knudsen Plaza
Post ODffice Box 7808
Boise, 1D 83729



SB—SLOPE DATA WORKSHEET

File: Description:
Projects. SKEYLIKME SEPIMENT Pot D
Location:i.
Point Data. Line Data Soils Data

o. ® ¥ ho. | soirt | rosen | e |Line oo | v Deratty cohenion -

\| Lovo | /915 a2 | 1| (Qopef | J00pst| 237
2 5020 | 7915 |2 2| 3! 2| 1350 F Ops ] L17°]
3| 036 7983 13 31411 3| /35pct| jdgpst| YOI
4 So4dy | #7933 |4 713 | 2 4 '
5| 50/¢4 | 72907 |85 €191 2 5

sl 5100l | Zaoz lsl 9 /0] 2 &

25000 |Fquia |21 {2l 3 K

8l 5090 |79/4 |elial 0|3 8

¢l 5036 |Za922 |9l/jof| 4] 3 o

ol 5049 7923 lel 4y | 5] 3 18|

1| 5200 791 1l 5] 6| % 11

2| 5080 | 79/ 2 | 12

3| Sooo 7933 |3 13

4 ~ : 4 14

5 5 15

& 3 14

7 ? 17

8 8 18

g 9 19

@ 0

Free water line ledt pointz__ (3 [Tension crack depth =

right point:i___3 Line load | left X right X load

Seismic coefficients: ;

horizontal = z

vertical = S




AR A LAV AR ]

- 8Y

TOEO . —
TOEO____

v
CHECKED BY
-0PY TO €0

DATE
DATE

BY

Y

FILE L£on/-er3-0k
SUBJECT_C.SEC

SHEET_/_or_ﬂ ,

St 5;373///;7 Ewfommar of Seormprw 75ron Poes

TL.7%9/5 N ﬁ/ =9

/éﬂ,c&bgd] [1_7925 .
) v £ 752 D i _{' :
rOK Smgma z_f{_' 2520 ’_E / '
!
228 srse

- Conpres Flle
3 ’/0//17-@/01’} oy T

2’.47&5?0 f/,o( /éa,/,zzpy 7zf Dw;- 2-20/-C
Mm %&/;cc [4’7 df!“o 3":'.3'0

.25’7/07/;?'9 JZ,‘/ &M&J

S RLTLS OS /A/(Z Gprse Wﬁ-&l/)/ Co Ree 70 b4
§:120pcF ¥ 125pF [ 1250
S = w0t pef &= 95° /, 20° L:=35°
Jzzso Z= o é.:/ﬂﬂf:/ C:ZS-D‘P;(
E- 20 T

/45‘«;0}7/4/3 lor ES770r 74 Ses/ 7.4-;(,:7::

’) /""f'-"‘ “rees iffva - ﬂ&ﬂ&cﬂfé p/ﬁ)c' .ra// %axxé &
fﬂz ASTP? 2OVEE 7 o Px 59,7 roons PL &0

/VZor-rrru/ AL s 7y 744‘1»&/ & 07/( A THAL > />44‘77¢‘§

Z) Gfr.r(
cHha— - , T
3) G~7w/c7-co f(// - processéo oy ok on ARt om0 e
AVO 7/2.40./ parien/ S0ifly o7 S17C - 6-7!—7-‘06 20% ‘

Aax 64‘7 bosep an ASTHI-DISST

DAMLCS 3 MOORE

-r\ﬂuzx.‘



RE VISIONS

8y

’
~HECKED BY
COPY TO €O

TO EO __

DATE

o~

LGB

TOEO_____

DATE

BY

Ep/l-or3-06

FILE
SUBJECT

cseC

. /;«;/.r e 40 syRLFm S” /r;u.

s Ego Af Csrmccron Loe

//0 LRT=CL 14/ A,up - shoer sm;ﬁ_ eh-/aaf-aa
5/5'7 Scez /épuac,gg :;;7&'/0'7 -S, - e st i{, = IZd/cF_

| SR fr &) J"Ap‘ /{é’i/f =&f L
&ﬁau 5'72-&//7 Coisars Sowalbpeo 6 /4&7 é?74751l |

-';s—:( B Sy -rﬂdz//? /%(4-'*47 /’{ =5-S /Z v/ 57/0',-34) . -

;‘555{/;,(,;7' /A/é.on-c CL?;—;/ ,1/ c/;7 sei) Do #~w YV =/

A V&O/%//@f&cq STt ) Z‘L.S:‘ ex C’QA“‘I‘.‘V
Z‘l«/ﬁ /7575 s 2‘70/&:;/44 £ ES. /0

{rfcl-pad/ /}/_ XH
s° T¢C

-

Cracnfosle =/d/ﬁ/:7f .«

(—(f{zu. /{/:;TS— b””w

- A-ER

rzox®
C= =5 =D/7%

L0000 S

’-‘“\

SKEET_Z oFr_5 -

psf

/./ Qp;&;,’-{f_(p 1[//&5/77:4//09 E//&U‘,CC#ST‘/EWW&' -rr'ﬁ'a//ﬁ"? )

for ( Jo5 Pe33°

- ox 280
- .E - *———'——/b
C /12x &

Forr CR =CS ter awsopmmrat ¢=-53° y AR

FS. >2.5
?{F‘Laz‘&—? 2D tmeA 23 Splreysle Lo Corw oo
Pty

v e R AV

M o aa

C=25%psF

Aopr Aorey O5%) £y ¥ S=2i)
= 25

41({ Cln 7

DAMLILE L MOORE

.a Lrme 2.



TOEO .
TO EO

DATE

REVISIONS

BY
8

&

VAL

Yo __DATE

P el

"HECKED BY

OPY TO EO

/

——t——

FILE CD/)-2r2-006

SUBJECT CSE C

41’7 Z-&m §;7;e,//,7 - )

// Srassem S/ (el -

v
ammm—————

/45141434 4//-.'4 I, / (6/47 ) LTS frﬂél/fy

Z/// Stzerres Bus IS - Re=fiwpt Seonvi—

elicle Seriig Besrsmmme 9 iloecs : s
Gl Sey ol Gy Pl < gputig

| ??:zs" C= ¢oopsf H-8 Bu.OoS Y=o S0 -
. zeo€ oo (2 .
CF= X o =208

Freom Ly d (Heiney J375°) R

ke 2 Shpe ES.T2.0

-_. doprTZ._;An\ S ‘ofug_
. LOLST crg L7 [2(,\20030 éﬁ'p/M”;s/elu,.s’-.oq'J A:.L

QHSAWMW e A TS H /1.L J ‘ae /X TLCm /7723#7’?)0 /

oo Yes @ $0° T:wef a0

DO » o0

CF = "Goiz= = 308

Ao ple Tig 4 (s, 1975)
ES. =220 .

fon T250 CF:/5 Buros

| /'-'—25.“—'2.&_; B
S lputy Ly fpepitemi Gors R wipplentC apsmempm o

L sof Bus 0.5 A Co oty o ﬁ/af::ﬁ.«i;ouw Srey//rA, .

DAMES L ss0ORE
Ve

SHEET_D oF_



FILE ED/-Or3
SUBJECT Cse C

SHEET Z 0r 9

5/&,9? 5}45///}'7 Eowrew +f /cct:;z,qo
2 E . 574’:"/[/}7/,‘?5/(%;:!3 .5/0‘24 e LS H:)YV

P r Asumorre~s: - .
l)f/«?ﬁﬁ/z 4:/.-#34/-6{ é///é Ca /D TRAETCL "(,’4954;/"7 Ce - -
i ConpdT =0 LLciH 74«1// W&q earogss ) e Soe .
33 svil pocfor Ly pokofoon CXGD R T70rm 00 bty e s Ad:x;%.

s t) G/z*,a#c?(ogfzm/ L Jrgacerres '
2| |- S §=125 Fs0* Exsppf SRR

S £ 357 c.-‘g_;p/,/ '
| 3) ”4x/aum JA/:L /é/,jt_: o/ <. onpsic 01{25-’39 tféé 7" T _:
= = ) S epes e CesarucRTe> - Tt T

/.o,.;/;;(} - Jiceo on /,!4//.»7 Clumrs - /575 dm*’l""/

« | : : o
J-- K £uo/av(£ s TRucTIOp - Tormw! Srzexr 2 f l,,, LS e
| - F= 357 c= z5200F &% /2Spt

Leem & 4 o
. Gune 1. . oo x28V o o
- S - Cfs G mno = €7 Kt O . -
S é: 3<° CF=6.7 _
3 Ao LSO:0)s/pe F.S. = L8O )
sl |-- _ STt — e
)
’-:-J /0.05 Ecﬂ\ rﬂd///;y - £//ecM fnﬁﬂ’/ﬁhﬂusﬁé&: . . .'_._ '.
Jrrzs F0° E- g 30504/ ?*‘O
Vs g CF: 22222 . 2,7 , BRI
Bee - S
;35 ‘ ‘-ﬁa-'l.s‘-'l(//:uk/;,... L.S.= /80

VA RS P , _
5/}1&5/466 sohe pr ASH /P S

DAMEIS L MOORBE

-



SECTION 2

ESTIMATE OF PEAK FLOW DISCHARGE
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SECTION 4

PORTAL AREA SWALE AND CONCRETE V-DITCH DESIGN
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UNDISTURBED AREAS
DRAINAGE DITCH DESIGNS
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UNIVERSITY OF KENTUCKY COMPUTER MODEL

OF SURFACE MINE HYDROLOGY AND SEDIMENTOLOGY
FOR MORE INFORMATION CONTACT THE AGRIGULTURAL
ENGINEERTNG DEPARTMENT

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

VERSION DATE 9-23-83
DISCLATIMER: NEITHER THE UNTVERSITY NOR ANY OF ITS EMPLOYEES

ACCEPT ANY RESPONSIBILITY OR LEGAL LIABILITY FOR THE
CONCLUSIONS DRAWN FROM THE RESULTS OF THIS MODEL

ﬂk%&%ﬁ%xxﬁhﬁ*ﬂ%kWﬁ***mWﬁﬂﬂWﬁ
ﬂ****‘kﬂ*******ﬂrﬁ:h&-k.ﬂJ.Azuzka"n'c;.Lial.tkaz;c:..'..Lifuz:.aiiii&:’:;;;i&k:‘:;.’.z;ik
* *
* THE FOLLOWING VALUES ARE NOW PREDIGTED BY SEDIMOT IT. *
* THEY CAN BE FOUND IN SUMMARY TARIES. *
* 1. PERIOD OF SIGNIFIGANT CONGENTRATION *
* 2. VOLUME WEIGHTED AVERACE SETTLEABLE CONCENTRATION *
* DURING PERIOD- OF SIGNIFICANT CONGENTRATION *
* 3. VOLUME WEIGHTED AVERAGE SETTLEABLE CONCENTRATTON *
* DURING PEAK 24 HOUR PERIOD *
% 4. ARITHMETIC AVERAGE SETTLEABLE CONCENTRATION *
* DURING PERIOD OF SIGNIFICANT CONCENTRATION %
* 5. ARTTHMETIC AVERAGE SETTLEARLE CONCENTRATION *
* DORING PEAK 2& HOUR PERIOD *
®* %
* ALL CONCENTRATIONS ARE IN ML/L. *
w &

-----------------------------------
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DITCH NORTH SIDE OF GOAL PILE VoA -2

*##ﬁ*******ﬁ*********INPUT VALUES# ikttt ikt s
STORM DURATION = 24.00 HOURS
PRECIPITATION DEPTH = 2.43  INCHES

Foh ok E X F %o ow k% ow Rk ok % o o= ¥k &

JUNCTION 1, BRANGH 1, STRUCTURE L
***#***1&****:&*****:&****

it RESULTS FROM SUBWATERSHED 1 s

*%% HYDROGRAPH AND SEDIMENT QRAPE six
(IWO CONSECUTIVE VALUES PER LINE)

TIME  DISCHARGE sedsbsiis TIME  DISCHARCE

(HR) (CFS) * (ER) (CFS)
______________________ *---__,“---__---____--m_
00 000 = 10 .000
20 000 % 30 .000
.40 000 50 .000 ,
60 .000 % 70 .000
80 .000 % 90 .000
1.00 000 =% 1.10 000
1.20 000 = 1.30 .000
1.40 000 1.50 .000
1.60 000 * 1.70 .000
1.80 000 * 1.90 .000
2.00 000 2.10 .000
2.20 000 = 2.30 000
2.40 000  * 2.50 000
2.60 000 % 2.70 .000
2.80 000 2.90 000
3.00 .000  * 3.10 -000
3.20 000 3.30 .000
3.40 000 * 3.50 .000
3.60 000 = 370 -000
3.80 000 = 3.90 000
.00 000 = 410 000
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15.00
15.20
15.40
15.60
15.80
16.00
16.20
16.40
16.60
16.80
17.00
17.20
17.40
17.60
17.80
18.00
18.20
18.40
18.60
18._80
19.00
16_20
19.40
19.60
19.80
20.00
20.20
20.40
20.60
20.80
21.00
21.20
21.40
21.60
21.80
22.00
22.20
22 .40
22.60
22 .80
23 .00
23.20
23.40
23.60
23.80
24.00
2420
24 .40
24.60
24,80
25.00
25.20
25.40
25.60

¥y
435
426
421
ALY
419
.373
.330
.312
.302
.293
.2835
.278
.273
.269
.267
.265
.266
.267
.268
. 269
.270
.271
-272
274
275
.250
.227
.217
S21%
.205
.201
L1987
.194
.192
.190
.188
.189
.1%0
.190
191
.191
.192
.192
.193
.183
. 140
.083
.067
L0353
041
.030
.021
.013

%k?ivi{-ﬁ-%%ﬁ-#i%ﬁ#ﬁﬁ%%**ﬁ-#ﬁ’%#*%#>€-?i-ﬂ-i"r%**#*******%%**ﬁ‘*

4,
r

EU wd YR ok A
T H KR

EARTHFAX ENG,

15.10
15,30
15.50
15.70
15.90
16.10
16.30
16.50
16.70
16.90
17.10
17.30
17.50
17.70
17.90
18.10
18.30
18.30
18.70
18.90
1%9.10
19.30
19.50
1%.70
19.90
20.10
20.30
20.50
20.70
20.90
21.10
21.30
21.50
21.70
21.90
22.10
22.30
22.50
22.70
22.90
23.10
23.30
23.50
23.70
23.90
24.10
24.30
2450
24.70
24.90
25.10
25.30
25.50
25.70

&40
.430
424
420
419
L4504
.348
.318
.307
.297
.288
.281
.275
.271
.268
.266
-265
.266
-268
.26%8
.270
.271
.272
.273
.274
267

.237-

.220
214
.208
.203
.199
.95
.193
.191
.180
.188
.190
.180
.181
J191
191
.192
.192
.183
176
L1131
.Q75
.060
047
.035
.025
.017
.010

Boos

7,32
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25.80 .008 =% 25.90 .005
26.00 .003 x 26.10 .002
26.20 0oL =% 26,30 .000

#%% HYDRAULIC INPUT VALUES FOR SURWATERSHEDS #st%

WATER AREA CURVE TC IT ROUTING COEFFICIENTS
SHED ACRES  NUMBER HR HR K-HRS X
1 14.16 70.00 .181 .000 .000 . 00 3.0

. % * COMPUTED VALUES FOR INDIVIDUAL WATERSHEDS #* %=

. WATERSHED  PEAK FLOW RUNOQFF
(CFS) (INCHES)

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

¥k SUMMARY TABLE FOR TOTAL WATERSHED sttt

T W B A A e . e e - W W R A B A e o o — ae

RUNQFF VOLUME
PEAK DISCHARGE 2.6006 CF8
AREA 14,1600  ACRES
TIME OF PEAK DISCHARGE - 12.10 HRS

.4983  ACRE-FT

EE AR A AR

NULL STRUCTURE
X XK R R R R R K K

Wk RUN COMPLETED etk

UNIT

oot

8/ 237,
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SEDIMOT IT MODEL FOR THE IBM PG/XT
CONVERTED BY TECH ENGINEERING INC.
VERSION 1.10 NOVEMBER 17,1983

Aka’:%ALiA;’u‘n‘.-'u'u‘ui.i,a’c;‘:a'n'u‘u'\ia';&%ALAL;;’;;‘:ALL&;’:J.AAA&%AAL&%AA»»***:%&****#**
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UNIVERSITY OF KENTUCKY GOMPUTER MODEL

OF SURFACE MINE HYDROLOGY AND SEDIMENTOLOGY
FOR MORE INFORMATION GONTACT THE AGRICULTURAL
ENGINEERTING DEPARTMENT

THE UK MODEL IS 4 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

DISCLATMER: NEITHER THE UNIVERSITY NOR ANY OF ITS EMPLOYEES

ACCEPT ANY RESPONSIBILITY OR LEGAL LIABILITY FOR THE
CONCLUSIONS DRAWN FROM THE RESULTS OF THIS MODEL

THE FOLLOWING VALUES ARE NOW PREDICTED BY SEDIMOT IT.
THEY CAN BE FOUND IN SUMMARY TABLES.
1. PERIOD OF SIGNIFICANT CONGENTRATION
2. VOLUME WEIGHTED AVERACE SETTLEABLE CONGENTRATION
DURING PERICD OF SIGNIFICANT CONGENTRATION
3. VOLUME WEIGHTED AVERAGE SETTLEABLE CONCENTRATION
DURING PEAK 24 HOUR PERTOD
4. ARTITHMETIC AVERAGE SETTLEABLE CONCENTRATION
DURING PERIOD OF SIGNIFICANT CONCENTRATION
3. ARITHMETIC AVERAGE SETITLEABLE CONCENTRATTON
DURING PEAK 24 HOUR PERIOD

ALL CONCENTRATIONS ARE IN ML/L,

o !
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R e 2 S S T PN

WATERSHED IDENTIFICATION GODE

e e T

*%#******************INPUT VALUES*************%******ﬁ

STORM DURATION = 24.00 HOTRS
PRECIPITATION DEPTH ~ - 243  TNCHES

LI A A N R R EE A A A

JUNCTION 1, BRANCH 1, STRUGTURE 1
WEGE KR K L R X H ko ® Rk R koo ok

#Fxvk RESULTS FROM SUBWATERSHED 1 ettt

ok HYDROGRAPH AND SEDIMENT GRAPH #%=
(TWO CONSEGUTIVE VALUES PER LINE)

TIME DISCHARGE ###%i TIME DISCHARGE

(5R) (CFS)  x () (CFS)
______________________ *_---‘___----__,---__“--
00 000 % 10 .000
.20 .000 * 30 .000
40 000 = 50 .000
.60 000 * 70 .000
.80 .000 =% 90 -000
1.00 006 = 1.10 .Q0C0
1.20 000 * 1.30 .000
1.40 oo = 1.50 .000
1.60 .000 = 1.70 .000
1.80 060 ® 1.90 .000
2.00 000 = 2.10 000
2.20 000 = 2.30 .000
2.40 000 %® 2.50 000
2.60 000 * 2.70 000
2,80 000 = 2.90 000
3.00 .000 3.10 .000
3.20 000 & 3.30 -000
3.40 cco = 3.50 .000
3.60 -000 * 3.70 .000
3.80 L0600 % 3.90 L0400
4,00 .000 ® 4,10 .000
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4&.20 000 ¥ 4,30 .000
4. 40 .000 = &.50 .000
4 80 000 = &.70 .000
4.80 000 % 4.90 .000
5.00 000 = 5.10 .000
5.20 .000 = 5.30 .000
5.40 000 = 5.50 .000
5.60 000 % 5.70 .000
5.80 .000 =% 5.90 .000
6.00 .000 =% 6.10 .000
6.20 .000 % 6.30 .000
6.40 .000 6.50 .000
6.60 .000 = 6.70 .000
6.80 000 = 6.90 .000
7.00 000 % 7.10 .000
7.20 000 = 7.30 .000
7 .40 000 = 7.50 .000
7.60 .000 = 7.70 .000
7.80 .000 = 7.90 .000 "
8.00 000w 8.10 .000
8.20 L0006 = 8.30 .000
8.40 000 = 8.50 .000
8.60 .000 = 8.70 .000
8.80 .Goo * 8.90 .000
9.00 000 * g.10 .000
9.20 .000 = 9.30 .000
9_40 006 = 9.50 .00
9.60 000 = 5.70 .000
9.80 000 * 9.90 .000
10.00 .000 = 10.10 .000
10.20 000 # 10.30 .000
10.40 .000 = 10.50 .000
10.60 000 = 10.70 .000
10.80 .000 % 10.90 .000
11.00 000 % 11.10 .000
11.20 000 % 11.30 .00
11.40 000 = 11.50 .000
11.60 L0000 = 11.70 .000
11.80 .018 = 11.90 .134
12.00 364w 12.10 .524
12.20 L8 12.30 L4627
12.40 .379 = 12.50 . 362
12.60 J363 & 12.70 .338
12.80 .319 % 12.90 .307
13.00 .303 = 13.10 .298
13.20 .285 % 13.30 274
13.40 .266 * 13.50 .259
13.60 251 =% 13.70 .237
13.80 J224 % 13.90 .213
1400 L2033 = 14.10 J191
14.20 173 = 14 .30 .160
14.40 .152 =% 14.50 146
14.60 J141 % 14.70 .138
1480 L1335 = 1490 .133
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15.00 131 * 15.10 .129
15.20 .128 0¥ 15.30 .127
15.40 L1260 % 15.30 126
15.60 L1258 % 15.70 .125
i5.80 125 # 15.90 .125
16.00 26 0* 16.10 .122
16.20 Jdi12 o+ 16.320 .104
16.40 .089 =+ 16.30 L0986
16.60 L0944 % 16.70 .082
16.80 091 = 16.90 .090
17.00 .088 % 17.10 .087
17.20 086 * 17.30 .085
17.40 .08 * 17.50 L083
17.60 .083 0w 17.70 .082
17.80 .082  * 17.90 .082
18.00 .081 = 18.10 .081
18.20 .08L 18.30 -081
18.40 082 % 18.50 - .Q82
18.60 .082  * 18.70 .082
18._80 .083 ¥ 18.90 .083
19.00 083 % 15.10 .083
19.20 .084 19.30 .084
19.40 .08 % 19.30 .084
19.60 084 * 198.70 .085
19.80 085 % 19.90 .085
20.00 .85 % 20.10 .083
20.20 078 % 20.30 .073
20.40 .070 =+ 20_50 .068
20.60 067 *® 20.70 .066
20.80 .0es  * 20.90 - L0865
21.00 066 ¥ 21.10 063
21.20 063 * 21.30 .062
21.40 .01 =* 21.50 L0861
21.60 .0elr ® 21.70 060
21.80 .060 * 21.90 .060
22.00 .060 % 22.10 .059
22.20 059 = 22.30 059
22.40 .060 % 22.50 -060
22.60 .060  *® 22.70 .060
22.80 .060  * 22.90 .060
23.00 .06e0 * 23.10 .060
23.20 060 ¥ 23.30 .060
23.40 061 o+ 23.50 .06l
23.60 .ol 23.70 .061
23.80 .08l ¥ 23.90 .06l
24 .00 L0681 % 24.10 .056
24.20 044 % 24.30 .035
24.40 .028 * 24.50 .023
24.60 021 = 24,70 .018
24,80 .016 * 24.90 .014
25.00 Loz o 25.10 .010
25.20 008 % 25.30 .007
25.40 .006 * 25.50 .005
25.60 004 * 25.70 .003
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14 32

25.80 Q02 * 25.90 .001
26.00 .o * 26.10 .000

%% HYDRAULIC INPUT VALUES FOR SUBWATERSHEDS %%

WATER AREA CURVE TC TT ROUTING COEFFICIENTS  UNIT
SHED ACRES  NUMBER HR HR K-HRS X HYDRO
L 5.78 65.00 173 000 000 00 3.0

% w % COMPUTED VALUES FOR INDIVIDUAL WATERSHEDS * * %

WATERSHED PEAK FLOW  RUNOFF
(CFS) {INGHES)

£ e e e ABRBT———Amw-—— & SSmw ==

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

S SUMMARY TABLE FOR TOTAL WATERSHED %=

P e e e ABESETe—mm—mAEmET— - MEmeEiSoo——L4ssssmswo oo

RUNOFF VOLUME

.130%  ACRE-FT

PEAK DISCHARGE - .2237 CFS
AREA = 5.7800  ACRES
TIME OF PEAK DISCHARGE = 12.10 HRS

* % k¥ E kR R XX R

NULL STRUCTURE
%k k Kk kK ¥ F Rk X%

sk RUN COMPLETED v
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SECTION 7

STAGE VOLUME
PORTAL AREA



NOTE:

Revision 3, dated 11/27/89 to drawing 3.2.1-1 moved the boundary of area

tributary to the mine sedimentation pond up the hill and increased this area
by 1.21 Ac. This increase in drainage area represents only a 3.35% increase
which is within the 1imits of accuracy of the engineering techniques used and

therefore does not warrant any recalculation of the pond hydrology.
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SECTION 8

TOPSOIL DIVERSIONS
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SECTION 9

TRAIN LOADOUT
UNDISTURBED AREA DRAINAGE
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SECTION 10

TRAIN LOADOUT
DISTURBED DRAINAGE
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“ydrometrics, Inc. N

e
(“727 Alrport Road ¢ Helena, Montana 59601 » (406) 443-4150

November 17, 1988

Gary E. Taylor

Senior Mining Engineer
Utah Fuel Company

P. 0. Box 719

Helper, UT 84526

Dear Gary,

Attached are flow capacity computations for the 72-inch diameter half-
round CMP culvert with gravel invert at the Skyline Mine. Based on our
telephone conversation, I assumed that inlet rather than outlet
conditions controlled the flow. Flow capacities for various water
depths above the top of the culvert are:

Depth of Water Above

Iop of Pipe - fFeet Discharge Capacitv - CFS
(. 0 125
2 150
6 190
10 225

Please let me know 1f you have any questions.

Sincerely

/74

Dr
Robert D. Braico, P. E.
Civil/Environmental Engineer

RDB: Jy

Enclosures
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SECTION 13

LOADOUT AREA
SEDIMENTATION POND
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SKYLINE MINE SEDIMENTATION POND
HYDRAULIC CALCULATIONS

UTAH FUEL COMPANY
Helper, Utah

Prepared by

EARTHFAX ENGINEERING, INC.
Salt Lake City, Utah

August 29, 1989
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Utah Fuel Company Sedimentation Pond Hydraulics
Skyline Mine August 29, 1989

SKYLINE MINE SEDIMENTATION POND
HYDRAULIC CALCULATIONS

1.0 GENERAL

Upon the request of Utah Fuel Company, the existing sedimentation pond
located at the load out facilities was evaluated to verify the present pond
capacity. The minimum sediment storage volume and the runoff storage volume
based on the 10-year, 24-hour storm event was calculated. In addition, the
25-year and 100-year, 24-hour storm events were routed through the
sedimentation pond to determine the adequacy of the existing primary

spillway.

The hydrology and hydraulic calculations were performed using the
computer model SEDIMOT II. SEDIMOT II was developed by the University of
Kentucky, Department of Agricultural Engineering, for the design of runoff

and sediment control structures (Mayes, 1983).

2.0 POND CAPACITY

2.1 Runoff Volume. The runoff calculations for the existing

watershed were performed by the SEDIMOT II model. The required input data
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for the model are presented in Attachment A. The analysis was conducted for
the 10-year, 24-hour storm event of 2.43 inches. The watershed information
was provided by Mr. Gary Taylor of Utah Fuel Company. The size of the
watershed is 12.56 acres, 8.3 of which is disturbed, and 4.26 of which is s

0/;47 3 (’; L‘ ailu-« .l'/-,‘
undisturbed (heavily vegetated forest). The computation of the runoff volume *

assumed an average curve number of 82 and a time of concentration of 0.102

hours.
The results of the SEDIMOT II calculations are presented in Attachment
A. In summary, the total runoff volume entering the pond is 0.99 acre-foot,

and the peak discharge is 12.9 cubic feet per second.

2.2 Sediment Storage. The annual sediment volumes entering the pond

were calculated using a modified version of the universal soil loss equation

(Israelson, 1984). The modified universal soil loss equation is:

A=RxKxL5x W
where, A = computed amount of soil loss per unit area for the time
interval represented by factor R (tons per acre per year).

R = rainfall factor. R values for Utah presented by Israelson
(1984) .

K = soil erodibility factor. K values for Utah presented by
Israelson (1984). (tons per acre per year per unit of R).

LS = topographic factor based on length and steepness of slope.
(dimensionless).
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VM = erosion control factor based on vegetative, chemical, or
mechanical measures. (dimensionless).

The calculations for the annual sediment yield from the disturbed and
undisturbed areas are presented in Attachment A, The undisturbed drainage
area contributes 0.003 acre-foot of sediment to the pond on an annual basis.
The disturbed drainage area contributes 0.067 acre-foot of sediment to the
pond yearly. Thus, the total annual sediment volume entering the pond is

0.07 acre-foot.

As required by the Utah Division of 0il, Gas & Mining (1987), UMC
817.46, the pond must contain a minimum sediment storage capacity equal to
the 3-year sediment volume. Thus, the required sediment storage for the pond
was determined to be 0.21 acre-foot from undisturbed and disturbed areas over

a 3-year period.

Based on the elevation-capacity curve presented in Attachment A, the
pond elevation which corresponds to the maximum sediment storage volume is

7915.6 feet. 1In addition, the 60% clean-out level is at 7915.2 feet.

2.3 Summary. In order to prevent the pond from spilling during the
design storm event, a pond capacity of 1.20 acre-feet (0.99 acre-foot of
runoff volume and 0.21 acre-foot of sediment storage) would be needed. Based

on the elevation-capacity curve presented in Attachment A, the existing
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permanent pool capacity of the sedimentation pond at the primary spillway
elevation 1is 1.18 acre-foot. Thus, the existing pond will spill
approximately 0.02 acre-foot of water during the design event with maximum
sediment storage volume utilized. The primary spillway, if raised
approximately 0.80 inches, would allow the pond to totally contain the design

storm event.

The above discussion assumes that the pond would be empty of water down
to the maximum sediment storage elevation prior to the occurrence of the
design storm event. The existing sedimentation pond was constructed with a
decant system which provides drainage down to the approximate maximum

sediment storage elevation and, thus, the assumption is reasonable.

3.0 PRIMARY SPILLWAY

Based on the watershed information and sedimentation pond spillway data
presented by Mr. Gary Taylor of Utah Fuel Company, and a sediment storage
volume of 0.21 acre-foot, the 25-year and 100-year, 24-hour storm events were
routed through the sediment pond using the computer model SEDIMOT II. The
purpose was to determine the maximum stage and flow volume through the
primary spillway. All stormflow discharging from the pond exits through the
primary spillway since the pond was constructed without an emergency spillway

outlet. The results of these analysis are contained in Attachment B.
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The results provided by the SEDIMOT II model can be considered
conservative since the program assumes that the sedimentation pond is full
of water up to the primary spillway elevation prior to the storm event. This
assumption was verified by Ms. Pamela Schwab of Civil Software Design, the
current distributors of the SEDIMOT II software. Thus, based on SEDIMOT II
calculations, outflow from the pond begins as soon as the storm runoff enters

the pond.

Because the Skyline Mine sedimentation pond has the capability of
releasing the stored water down to the maximum sediment storage level, it is
reasonable to assume that this condition would exist prior to a storm event.
Thus, the actual maximum stage during the design storm events would be less

than that computed by SEDIMOT II.

From the analysis of the 25-year storm event, the maximum inflow rate
is 17.3 cubic feet per second (cfs) and the maximum outflow rate is 9.4 cfs.
The corresponding high water level is 7920.68, 0.97 foot above the primary

spillway flowline.

From the analysis of the 100-year storm event, the maximum inflow rate
is 24.2 cfs and the maximum outflow rate is 13.1 cfs. The corresponding
water surface elevation is 7921.2 feet, 1.5 feet above the primary spillway

flowline.



Utah Fuel Company Sedimentation Pond Hydraulics
Skyline Mine August 29, 1989

ATTACHMENT A

Pond Capacity Calculations



Utah Fuel Company Sedimentation Pond Hydraulics
Skyline Mine August 29, 1989

The elevation of the crest of the pond embankment is approximately
7922.0 feet. During the 100-year, 24-hour storm event, a freeboard of
approximately 0.8 feet exists between the maximum stage elevation and the

crest elevation.
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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 CONCENTRATICN
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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WATERSHED IDENTIFICATION CODE

10-YR, 24-HOUR STORM HYDROLOGY
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FhEk A A AT RAFRRXRRAAIAXTINPUT VALUESHHh stk sbsbb bbbk okt

STORM DURATION - 24.00 HOURS
PRECIPITATION DEPTH = 2.43 INCHES

ES S A A A A

JUNCTION 1, BRANCH 1, STRUCTURE 1
%ok ok ok ok ok ok Kok ok ok ok ok %k ok ok ok ok Kk kK ok

*%*%%x RESULTS FROM SUBWATERSHED 1 Fdskkk

*%% HYDROGRAPH AND SEDIMENT GRAPH
(TWO CONSECUTIVE VALUES PER LINE)

TIME DISCHARGE ***%%¥%% TIME DISCHARGE

(HR) (CFS) * (HR) (CFS)
...................... R
00 .000 10 .000
20 .000 30 .000
40 .000 = 50 .000
60 .000 =% 70 .000
.80 .000 = .90 .000
1.00 .000 = 1.10 .000
1.20 .000 =* 1.30 .000
1.40 .000 = 1.50 .000
1.60 000 1.70 .000
1.80 .000 =* 1.90 .000
2.00 .000 =% 2.10 .000
2.20 .000 2.30 .000
2.40 .000 =* 2.50 .000
2.60 .000 =* 2.70 .000
2.80 .000 2.90 .000
3.00 .000 = 3.10 .000
3.20 .000 = 3.30 .000
3.40 .000 = 3.50 .000
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*%*%* HYDRAULIC INPUT VALUES FOR SUBWATERSHEDS *%%

WATER AREA CURVE TC TT ROUTING COEFFICIENTS  UNIT
SHED ACRES  NUMBER HR HR K-HRS X HYDRO
1 12.56 82.00 .102 .000 .000 .00 .0

* % * COMPUTED VALUES FOR INDIVIDUAL WATERSHEDS * * *

WATERSHED  PEAK FLOW RUNOFF
(CFS) (INCHES)

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

*¥%%% SUMMARY TABLE FOR TOTAL WATERSHED #¥#%%%

RUNOFF VOLUME - .9911  ACRE-FT
PEAK DISCHARGE = 12.8694 CFS
AREA - 12.5600  ACRES
TIME OF PEAK DISCHARGE - 12.00 HRS

* k k% % %k k% % % %

NULL STRUCTURE
* k ok ok ok ok kX k% %k %

*%% RUN COMPLETED #*%%
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ATTACHMENT B

Primary Spillway Calculations
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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
. ARITHMETIC AVERAGE SETTLEABLE CONCENTRATION
DURING PEAK 24 HOUR PERIOD

*

*

* THE FOLLOWING VALUES ARE NOW PREDICTED BY SEDIMOT II.
*

*

e

ALL CONCENTRATIONS ARE IN ML/L.

* %k A h % % %k % % % F % % %

* % % Ok % %k % X K %
(9]
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WATERSHED IDENTIFICATION CODE

25-YR, 24-HR STORM EVENT

FAXXXXXX XTI A AT I LT hdhddhhdththbhdrddhthdhdtitd

INPUT PARTICLE SIZE-PERCENT FINER DISTRIBUTIONS

SIZE,MM .250 .100 .050 .010 .005 .001
.000

PCT FINER NO. 1 100.000 50.000 35.000 19.000 15.000 6.000
.000

FAXXFEXXXARFAXXRFEXAXINPUT VALUESHHFdsksbskrrbdkskkkdsskskkgtr

STORM DURATION - 24,00  HOURS
PRECIPATION DEPTH = 2.90 INCHES
SPECIFIC GRAVITY - 2.50
LOAD RATE EXPONENT FACTOR - 1.50
SUBMERGED BULK SPECIFIC GRAVITY - 1.25

L O I A S B A B B R B

JUNCTION 1, BRANCH 1, STRUCTURE 1
*k k kK X kK kX kK ok kokkok ok ok ok ok ok kX

**% HYDRAULIC INPUT VALUES FOR SUBWATERSHEDS #**%

WATER AREA CURVE TC TT ROUTING COEFFICIENTS  UNIT
SHED ACRES  NUMBER HR HR K-HRS X HYDRO
1 12.56 82.00 .102 .000 .000 .00 .0

*%% SEDIMENT INPUT VALUES FOR SUBWATERSHEDS #x%

WATER SEG SOIL LENGTH SLOPE cp PART SURF
SHED NUM K FEET PCT VALUE OPT COND



512

* % % COMPUTED VALUES FOR INDIVIDUAL WATERSHEDS * * *

WATERSHED  PEAK FLOW RUNOFF SEDIMENT DIAM
(CFS) (INCHES) TONS

(MM)

DELIVERY  DELIVERY
RATIO 1 RATIO 2

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

*¥kkk SUMMARY TABLE FOR TOTAL WATERSHED *%#i#

RUNOFF VOLUME
PEAK DISCHARGE

AREA -
TIME OF PEAK DISCHARGE -
BETA -
RAINFALL EROSITIVITY FACTOR -
PEAK CONCENTRATION -
PEAK SETTLEABLE CONCENTRATION =
PEAK SETTLEABLE CONCENTRATION -
TOTAL SEDIMENT YIELD -
REPRESENTATIVE PARTICLE SIZE -
TIME OF PEAK CONCENTRATION -

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

1.3614
17.3377
12.5600

12.00
1.0000
48.89
.00
.00
.00
.0000
.0001
.00

-24.00

.00

.00

.00

.00

ACRE-FT
CFS
ACRES
HRS

EI UNIT
MG/L
ML/L
MG/L
TONS

HRS

ML/L

ML/L

ML/L

ML/L



EE L A A A S B S B B R 3

POND RESULTS

ok A X % % Kk ok ok ok ok ko ok ko ko k% %k k% o % %

*%**% CONTROL VARIABLES OPTIONS Lt

b/

FLOW FRACTN 1SDO NRHP NSP NCSTR
3 0 2 300 6 2
*%%**% DROP SPILLWAY INPUTS *%#&%%
ENTRANCE LOSS COEFFICIENT = 1.0000
BEND LOSS COEFFICIENT - .5000
WEIR COEFFICIENT = 3.1000
ORIFICE COEFFICIENT - .6000
MANNING COEFFICIENT - .0240
BARREL DIAMATER = 18.00 INCHES
RISER DIAMETER = 36.00 INCHES
LENGTH OF PIPE = 60.00 FEET
VERTICAL HEAD DROP - 8.71 FEET
*k%%* BASIN GEOMETRY **%*x%
STAGE AREA AVERAGE DEPTH DISCHARGE CAPACITY
(FT) (ACRES) (FT) (CFS) (ACRES-FT)
00 176 00 00 .00
40 .204 39 .00 .08
2.40 .250 2.26 .00 .53
4.11 .287 3.81 .00 .99
4.40 .293 4.07 4.56 1.07
6.40 .354 5.75 18.85 1.72



7/

*%%%* STORM EVENT SUMMARY ¥kt

TURBULENCE FACTOR - 1.00
PERMANENT POOL CAPACITY - .989 ACRE-FT
DEAD STORAGE - 20.00 PERCENT
TIME INCREMENT OUTFLOW - .10 HRS
VISCOSITY - .009 CM**2/SEC
INFLOW RUNOFF VOLUME - 1.361 ACRE-FT
OUTFLOW ROUTED VOLUME ' - 1.361 ACRE-FT
STORM VOLUME DISCHARGED (PLUG FLOW) - 1.361 ACRE-FT
POND VOLUME AT PEAK STAGE - 1.294 ACRE-FT
PEAK STAGE - 5.081 FT

PEAK INFLOW RATE - 17.338 CFS
PEAK DISCHARGE RATE - 9.426 CFS
PEAK 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 =ddkkkkkkkdk  PERCENT
DETENTION TIME OF FLOW WITH SEDIMENT - .28 HRS
DETENTION TIME FROM HYDROGRAPH CENTERS - .28 HRS
DETENTION TIME INCLUDING STORED FLOW - .28 HRS
SEDIMENT LOAD DISCHARGED - .00 TONS
PERIOD OF SIGNIFICANT CONCENTRATION = -25.40 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 CONGENTRATION - .00 ML/L
ARITHMETIC AVERAGE SETTLEABLE

CONCENTRATION DURING PEAK 24 HOUR

PERIOD - .00 ML/L

*%% RUN COMPLETED *#**%%
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-- SEDPC --
SEDIMOT II MODEL FOR THE IBM PC/XT
CONVERTED BY TECH ENGINEERING INC.

VERSION 1.10 NOVEMBER 17,1983
B R Lt T Tt T e e T

ek ok ke sk sk Rk sk ke vk ek b ke ok kb vk bk s d ik ke b bk b e kb b ke ke ke ek ke e ok hek
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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

Sk ok gk sk ok sk sk vk vk ok g ok s e sk e ek sk ek b s ek sk e b b sk b b ek b b e sl b e b e b b e e b b et
FX XA I A EEAEEFEREK AT LA XA A XA EALX T XXX AE XL EET T AT ELLL LRI A XX XXX T X dddddddh%

FAXFHEFFF LT R F R kbbbt ddd ittt bbbttt dibdrititdbity

THE FOLLOWING VALUES ARE NOW PREDICTED BY SEDIMOT 1II.
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

ALL CONCENTRATIONS ARE IN ML/L.

% %k ok % % ok %k % % % % % %k ¥ %
A EE R EE R
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B s T 2 L B T T B S SR
WATERSHED IDENTIFICATION CODE

100-YR, 24-HR STORM EVENT

R s et s e e T T e e Tt 4 T T T R RSN

INPUT PARTICLE SIZE-PERCENT FINER DISTRIBUTIONS

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

SIZE,MM .250 .100 .050 .010 .005 .001
.000

PCT FINER NO. 1 100.000 50.000 35.000 19.000 15.000 6.000
.000

FHFTXKFFRAAFRF R XXX AXTNPUT VALUES Hhstkesse kbbb sk sk

STORM DURATION

24.00  HOURS

PRECIPATION DEPTH - 3.60 INCHES
SPECIFIC GRAVITY = 2.50
LOAD RATE EXPONENT FACTOR = 1.50
SUBMERGED BULK SPECIFIC GRAVITY - 1.25

LR A A A A A 2 R B R I R

JUNCTION 1, BRANCH 1, STRUCTURE 1
k ok ok ok ok %k ok kK ok kK Kk Kk ok ok ok ok ox k% % Kk

**%* HYDRAULIC INPUT VALUES FOR SUBWATERSHEDS %%

WATER AREA CURVE TC TT ROUTING COEFFICIENTS  UNIT
SHED ACRES NUMBER HR HR K-HRS X HYDRO
1 12.56 82.00 .102 .000 .000 .00 .0

*%%* SEDIMENT INPUT VALUES FOR SUBWATERSHEDS #%

WATER SEG SOIL LENGTH SLOPE cp PART SURF
SHED NUM K FEET PCT VALUE OPT COND

..............................................................................
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* % % COMPUTED VALUES FOR INDIVIDUAL WATERSHEDS +* % *

DELIVERY DELIVERY
RATIO 1 RATIO 2

WATERSHED  PEAK FLOW RUNOFF SEDIMENT DIAM
(CFS) (INCHES) TONS (MM)
1 24.23 1.87 00 .100

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

*%%%% SUMMARY TABLE FOR TOTAL WATERSHED *%##%%*

RUNOFF VOLUME -
PEAK DISCHARGE -
AREA -
TIME OF PEAK DISCHARGE -
BETA -
RAINFALL EROSITIVITY FACTOR -
PEAK CONCENTRATION -
PEAK SETTLEABLE CONCENTRATION -
PEAK SETTLEABLE CONCENTRATION -
TOTAL SEDIMENT YIELD =
REPRESENTATIVE PARTICLE SIZE =
TIME OF PEAK CONCENTRATION -

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

1.9526
24,2297
12.5600

12.00
1.0000
78.30
.00
.00
.00
.0000
.0001
.00

-24.00

.00

.00

.00

.00

ACRE-FT
CFS
ACRES
HRS

EI UNIT
MG/L
ML/L
MG/L
TONS
HRS

HRS

ML/L

ML/L

ML/L

ML/L



U/

* k k k ok k ok k ok k k ok ok ok kX ok kX k kk kR Kk k% kK

POND RESULTS

* ok ok ok k kK ko k ko k kR Kk k kK K kR kR X KK

*%%%*% CONTROL VARIABLES OPTIONS **¥k%

ENTRANCE LOSS COEFFICIENT = 1.0000

BEND LOSS COEFFICIENT - .5000

WEIR COEFFICIENT = 3.1000

ORIFICE COEFFICIENT - .6000
MANNING COEFFICIENT - .0240

BARREL DIAMATER = 18.00 INCHES
RISER DIAMETER = 36.00 INCHES
LENGTH OF PIPE = 60.00 FEET
VERTICAL HEAD DROP - 8.71 FEET

*k*x% BASIN GEOMETRY sk

STAGE AREA AVERAGE DEPTH DISCHARGE CAPACITY
(FT) (ACRES) (FT) (CFS) (ACRES-FT)
00 176 .00 00 00

40 204 .39 .00 08
2.40 250 2.26 .00 53
4.11 287 3.81 .00 99
4.40 293 4.07 4.56 1.07
6.40 354 5.75 18.85 1.72



*¥%%% STORM EVENT SUMMARY

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 PEAK 24 HOUR
PERIOCD

ARITHMETIC AVERAGE SETTLEABLE
CONCENTRATION DURING PERIOD OF
SIGNIFICANT CONCENTRATION

ARITHMETIC AVERAGE SETTLEABLE
CONCENTRATION DURING PEAK 24 HOUR
PERIOD

*%% RUN COMPLETED #*%%%

Kk

- 1.00
- .989
- 20.00
- .10
- .009
- 1.953
- 1.953
- 1.953
- 1.461
- 5.600
- 24.230
- 13.134
- .00
- .00
- .0000
- .00
- .00
- .00
bbbk kb kot
- .31
- .31
- .31
- .00
- -25.50
- .00
- .00
- .00
- .00

12/12,

ACRE-FT
PERCENT
HRS
CM*+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
HRS

HRS

HRS
TONS
HRS

ML/L
ML/L
ML/L

ML/L
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May 9, 1989 EarthFax
' EarthFax
Engineering Inc.
Engineers/Scientists
Gary Taylor 7324 South 1300 East
Utah Fuel Company Suite 100
P.0O. Box 719 Midvale. Utah 84047
Helper, Utah 84526 Telephone 801 561-1555

Subject: Sedimentation pond hydraulic calculations

Dear Mr. Taylor:

Attached are the results of our SEDIMOT II model run of the Skyline

sedimentation pond. We used the input values provided by yourself
on May 3, 19289.

The results (summarized on the last page of the output) indicate
the following: !

o Peak inflow rate = 12.9 cfs
o Peak outflow rate = 8.1 cfs

o Peak stage = 6,25 ft (i.e., 0.54 ft above the principal
spillway)

o Detention time = 0.26 hr
US£Q -~ - Cao:82

Please let me know if you need assistance in interpreting the data
or additional support.

Sincerely,
Helad B Wtk

Richard B. White, P.E.
Principal Hydrologist

®
Attachment RICHARD B, WHITE g
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INPUT PARTICLE SIZE~FERCENT FINER DISTRIBUTIONS

e s e B A O 804 b B e e e T Y O LIS b Bl e e e i iy SN AR A B W et ek e e e Sty et B VR B Aot e e e

S1ZE,MM . 250 » 100 - D590 JOLO N als e . 001
» 00
FCT FINER NOD. 100,000 50,000 35.000 192.000 15,000 &.000
o 00
FHRRRRHRKEEHE RN N®XEAE T NPUT VAL UIE S99 36 550 9 35 9 96369 3 %694 %W
STORM DURATION

= 24.00 HOURS
FRECIFATION DEPTH = 2.4Z INCHES
SFECIFIC GRAVITY = 2.50
LOAD RATE EXFONENT FACTOR = 1,50
SUBMERGED BULK SPECIFIC GRAVITY = 1.25

Y



MRY @39 '83 @38:11 TO FROM Al Makes/MURRAY T-856 P.85

L L R O T T Vv
JUNCTION 1, BRANCH 1, STRUCTURE 1
oR X R K KK K K WX K O K R KKK KK X KK
*rkEx RESULTS FROM SUBWATERSHED 1 *Rkaxs
*¥x FARTICLE SIZE DISTRIBUTION OF SEDIMENT *%#

SIZE,FH rialely’ « 1000 « D500 LOL00 » 0050 D010
FERCENT FINE 100, 0000 80,0000 35,0000 19,0000 15, 0000 & . QOO0
S1ZE,MM D00
FERCENT FINER < DOOO
#%% MHYDROGRAPH AND SEDIMENT BRAPH *#+
(TWOD CONSECUTIVE VALUES FER LINE)
TIME DISCHARGE SED DISC *%xxxx% TIME DI1SCHARGE 8ED DISC
(MR (CFS) (MG/L.) * (HR) (CF8) (MG /L)
____________________________________________ *‘......,..‘..._.,..._._._._...._...................._..___.__-....._..—-_.-.u......._...—.—.
L0 « 300 « Q00 * - 10 « 000 = 000
« 20 000 L QOO * -30 » QOO . Q00
- 40 elsly » QOO0 * « S0 « OO0 - 000
« 6O . OO0 Nelals] * .70 . 000 . QOO0
.80 . 00D L0000 % ) . 000 . 000
1.00 . 000 . QOO * 1.10 . 000 Melelel
ALY . QOO0 ulelw! * 1..:30 « D00 N vlels}
.40 M slels) . DO * 1,50 « QOO0 . 000
L e L OO0 LO00 % 1.70 . 00O . 000
.. 80 Reisle » OO0 * 1.90 . OO0 « 000
2.00 yslels} « DO * 2410 M nlely) L 000
2.20 alele . 000 * 2.30 . 000 » QOO
2.40 L D00 OO0 * 2a 30 « OO0 « OO0
2. 60 « 000 . OO0 * 2.70 . Q00 . 000
2.80 L 000 . OO * 2.90 « GO0 - Q00
.00 . OO0 slels * 3I.10 « OO0 « QOO
IR0 L OO0 OO0 * TR0 . 00 « 000
.40 < OO0 » D00 * 3.50 » 200 « 200
3I.60 « OO0 . D00 * TLT70 « 000 - Q00
3. 80 . GO0 . GO0 * 3. 00 « OO0 . 000
4,00 . 000 L 000 ¥ 4,10 . 000 « OO0
4,20 000 . 000 * 4,30 « D00 » 000
4,40 2 00 . Q00 * 4.50 . OO0 L0000
4, L0 . 000 M slels) * 4,70 » OO0 « DO0
4,80 . DO OO0 * 4,90 L DO0 000
S. 00 . QOO » Q00 * .10 . QO . 000
5. 20 OGO .00 * e « 000 .« O00
B 40 ‘ . 000 . OO0 * 5. 50 . D00 « OO0
5. 650 Eelals) . D00 * 5. 70 « OO0 « OO0
. B0 . OO0 « QOO0 * 5. 90 « Q00 « QOO0
&, Q0 . OO0 QOO0 a &.10 - 000 . 000
L R0 . OO0 » QOO * 6..30 . 000 « 000
.40 . OO0 ’ » 00 * 6050 « OO0 alelyi
650 . OO0 elvlel * &6.70 « D00 « QOO0
{ 8o 000 LODO 6.90 . 000 . D00
7. 00 elele) . 000 ¥* 7.10 i slelsl . 000
7.20 » DOO « 000 * 730 « QOO0 « 000
7.40 . QOO0 . QOO * 7.80 « QOO » QOO
760 . 000 . 000 * 7.70 « D00 M slels)
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Q.00
Q.20
7. 40
@ A0
7.80
15,00
10,29
10,40
10. &0
10.80
11.00
11,20
11.40
11.460
11.80
12,00
12.2¢
12,40
12.60
12.80
T 00
Ba 20
13.40
13,60
S.8B0
14,00
14,20
4.40
4. b
L B0
15, 00
15. 20
15,49
15,60
15.80
16.00
16,20
16.40
146.60
14.80
17.00
17.20
17.40
17,460
17.80
18. 00
18, 20
18.40
18,60
18.80
19, 00
19,20
1R, 40
T b0
=1y
Ja 00
20,20
20.40
20.60
20,80

-

« Q00
. QO

« OO0
. D00
« OO0
- 000
022
«O8B0
« 107
. 154
199
« 407
. 001
S.844
10.026
12,869
2.606
2.678
1,407
1.425%
1.441%
1.061
1.070
BEE
. 843
. 849
« HOY
A1l
LHLE
.blé
518
620
L2
Y
. 627
629
CATY
379
. SB0
v S81
. 382
. 382
« 383
. S84
. 300
v o835
« 286
. 287
e
=]
. 389
« 390
« 3P0
. 591
« 292
. EPS
. 262
« 262
. 263

. 2607

. e
« 200
. 000
» OO0
« OO0
« 000
« Q00
« D00
. QDO
« Q00
« D00
. OO0
« QOO0
« GO0
My Isle’
. 000
« 00
« QOO0
. QDO
. OO0
« D00
- 000
<000
» DO
» GO0
« DIO0
« 00
. OO0
. DO
. OO0
« D00
» OO0
« OO0
. Q00
OO0
, (00
eleln
« OO0
w D00
. QOO0
. QOO0
« 000
. QOO
. OO0
- QOO
» OG0
. QOO0
« QOO0
« QOO0
« OO0
. 000
- QOO
v inly
. 000
« QOO
» QOO0
. QOO
L OO0
. OO0
« QOO0
« QOO

* Kk ok k k k k ko k kK % b ok ok ok k ok k ok %k ok ok k ok ok kK k ok k ok ok ok koK okook ok ok ok Kk k k ok k ok Kk ok ok ok k k k ok ¥ % k & K k ko

Ow Y2
2. 10
?.30
?.50
Q.70
.90
10.10
10.30
10,50
10,70
10.90
11.10
11.30
11.80
11.70
i1.90
12.190
12.7%0
12.50
12,70
12.90
13,10
T30
2.850
13,70
135,90
14.10
1430
14.50
14,7¢
14,90
1%.190
15.30
1%, 50
186.70
15,90
16.10
16,720
146.50
16.79
16,90
17.10
17.30
17.850
17.70
17.90
18,10
18. 30
18.50
18,70
18,90
19.19
19.7%0
19,50
19.70
192,90
20.10
20.30
20.50
20,70
20.90

FROM Ail Makes/MURRAY

w LN
. OO0
. OO0
. Q00
Nelvle
00
. 038
. 0864
. 3131
177

kY -
PR ¥y

453
549
8. 148
11.577
2. 068
2.642
2.742
1.41é4
1.47%%
1.057
1.066
1.074
.841
. 846
ST
610
L1222
L6155
.H17
619
622
24
hh
. 6228
578
- 379
» 280
<380
» 581
. 382
o S
584
. S84
. 385
« 386
. 387
.87
. 388
. 3B9
. 389
« 290
591
P2
. 592
. 262
-2l
. 263
o 263
« 2673

T-056 P. 86

FESISIS)
. 200
. D0
« 000
« 000
OO0
. QOO0
« OO0
. OO0
» 000
S alnle]
. 000
. 000
. OO0
- 000
« D00
» Q00
» OO0
« QOO0
» DO
. Q00
» QOO0
« Q00
« QOO
« OO0
« Q00
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SECTION 14

DRAINAGE CONTROL
WASTE ROCK DISPOSAL SITE
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SECTION 16

WASTE ROCK DISPOSAL
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SECTION 17

RECLAMATION COSTS
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