SECTION 1

SLOPE STABILITY EVALUATIONS AND
ACCESS ROAD EMBANKMENTS

SEDIMENTATION PONDS




June 6, 1980

Coastal States Energy Conpany
411 West 7200 South

Suite 200

Midvale, UT B4047

Attention: Mr. Rolend Heath

Gentlemen:

Consultation

Slope Stability Evaluations and Access
Road Embankments

Proposed Sedimentation Ponds

Skyline Coal Project

Near Scofield, Utah

For Coazstal States Energy Company

This letter is written in response to & telephone conversation between
¥r. Roland Heath of Coastal States Energy Company and Mr. Bill Gordon of Dames
& Moore on June 6, 1980 during which Mr. Heath requested that Dames & Moore
provide comment and supporting documentation regarding slope geometry proposed

for the subject sccimentation pond and access road embankments.

The scdinentation pond is proposed near the coal storage and railroad
facilities of the Skyline Mine Coal Project. Present design concepts are those
shown on Drawing 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-
jmum upstream slope of 2.0 horizontal to 1.0 vertical with a minimum eight-foot
crest width. Downstream slopes required at the eastern end of @be proposed
pond are proposed vsing 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.
Yayirum ecbankment height forming the pond will be eight feet with the pond
bot;om being established at elevation 7915. Crest elevation will be elevation

7923.
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Proposed pond construction is shown in section on Figure 1 of the ettach-
ments whereby the inner slopes of the pond 2-2 pond bottom will be formel by 2
three-foot-thick impervious liner placed on :he constructed embankment section
or on excavated slopes and bottom. Overlyin: the three-foot impervious liner
will be a 12-inch coarse granular material. Maximum pond water levels are an-
ticipated to be at elevation 7920 for a 10-y¢ar storm and elevation 7922 for a

100-year storm.

Slope stability analyses for the propeszd pond configuration was pe-formed
for both upstream and downstream slopes considering both the end of construction
and long-term stability utilizing chart solu-‘ons developed by Huang*. Analyses
performed using these chart solutions in addizion to all estimated soil proper-

ties and assumptions used for these analyses are ctated on Figures 1 threcugh 3.

Results of these analyses indicate thai for the end-of-construction cese,
proposed geometry for upstream and downstrea- slopes utilizing 2.0 horizental
to 1.0 vertical slope ratios will provide factors of safety in excess of 2.0.
Similarly, for the long-term stability case, sinimum 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 conttruction of compacted earth em-
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 periormed to evaluate embankment
stability of the proposed slopes indicate thzt 2 factor of safety equal to 1.8
cah be provided utilizing the proposed slope configuration. Calculations and

assumptlons made in performing these analyse:s are shown on Figure 4.

o0o

*Huang, T.H., 1975, "Stability Charts of Ear:h Embankments,"” proceedings 54th
Annual ‘eet1ng of the TRB, Washington, D.C., Jan., 1975.
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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. If you have any

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

Yours very truly,

DAMES & MOORE

Willi aj Gordon

Associate
Professional Engineer No. 3457
State of Utah

John F. Wallace

Project Engineer
Professional Engineer 5123
State of Utah

WIG/IFW/pe B}

Attachments: Figures 1 through &

cc: Mr. Joe Hilton
c/o Morrison-Knudsen
2 Yorrison-Knudsen Plaza
Post Office Box 7B0B
Boise, ID 83729
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SECTION 2

ESTIMATE OF PEAK FLOW DISCHARGE
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SECTION 3

MINE SITE CSP DESIGN
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SECTION 4

PORTAL AREA SWALE AND CONCRETE V-DITCH DESIGN




22-142 100 SHEETS
22-144 200 SHEETS

22-141

G. /Pyee

Itva’”
Porrnt Aren Swaie anvo  Comecrmers Y-ODivey 291089
Perin no Map 3.2.7 -/

A, Sw '/ Ot'fl’lﬂlﬂl 0("1 0or /Slow

/ﬂu Flow QOAR~) ~ /2. 7/ ers /Ove-20m (5‘,,,,,,., (’ V.‘.‘)
Use Manmwe Foomuin

Grax T nx RY s A~ A
R HNrspawsc Breru
X fwwulﬂ:r
S Seorr

p- 2 . 24

K: z'l/l/z'v/ # z'l/l‘/z'-/
N: .0 Assarr Pavemenr, Louven TEsrore
S .07 (Freco Sorver , Aav. /1989)

==:'__l'l—'—/

é”""ﬁ
14-29 2: /9.0
Q- (2 /,Wz 2y s By, ) s

(25, rendr) wlr2% ("’5/&—/ T

s (asots 1sa?) r92.08x (25 o + asL)? v a4
c(19.¢54%) v 928 ~(sot)” v 2
Ty d: . 3 -
Q- (19.050.3)) x 92.88 » (5003)" r.2
/A 78» ers
727y oL | 31
@ (r9.¢c (.302) v 9288 <L 5¢2)) 7.
= /lo08 |

bse 'o/‘,3/ 7.




Ameac’ 99,144 200 SHEETS

* 23.9% »r. . J
) .3 fRcegon00
.6"7-1 ) ! e — ————e m

Ve "4% x RY g4 ‘ ne.onl
R s .74
1% %n » (/1)'7 v 07)™ S:,07

? 9289 277 3¢

2 7.05 ras

Ve Sw- 2 Ocrreranwe  Depry or Fiow

Pk Fiod DA~/ +0R-2 = 72.71 *XHdL > 29.713 crs IO ve- 24 e
(St’cwod ¢, Vo s)

> 2973 oss
3= zdy |, 2l
£- Z4f5i; » 2Yqbi
n-: W/ YA ﬂ:fﬁlr ﬂwfﬁmr , /?och TErvoer
K O2 (Frro Sopver , Mov. 1959)

e ——
_—_\,r_\ e I !

Jo 25

2 2 ¥
| ¢1 (21/2 , Z’Z) X /-4% . (zyﬁ ’ ZJ/I.E;:/)IY "’L
. 2 2 ¢ o e,
s (oY . ""5{) x 1985y ’(”d/’d?o""/* ”’I/W'/)J'(oz){
(25422 12604%) x G288 (25 254)% > |4

- (37.504%)s 5188 » (su£)?r 12

ot e i b

Epp——



22-142 100 SHERTS

22-141

AMSAs 22-144 200 SMEETS

N

77 4 - .)
@ 3rs0(0 x 7288 (st 1
: .59 crs
Tay ol 42 |
Q@ 3250(.9)° « 9280 e(.s(2)F . 12
* 30.23 ens

Usé d: . 42 rr7

L Ng oA l
f 1 7 [trrsenne
= 4
\ v t P ‘41/7)
s IRF7 Storr” I'So Seorr /25 )
.48 v, .
v~ ""/7» r R g n: . 4/¢
‘ R-.sC9) - 2/
v, .
s /"“/w/é ¥ (21)% r(o2) s- .02

> 9288 v .35 r . g

4.L0 rps




50 SHEETS

22-142 100 SHEETS
22-144 200 SHEETS

22-141

(.Y

AMBAD

=g '

G. 7awon
Fl‘”—f"
-, ) , . 7-13-84

.7

[/ SW- 4 - Dereprmmme Deorw or rFrow
Frng (40w = APA -/ T 4,82 crs (Sicnou £, Ve s)

UVsive Mawwné Fornun

Q: Ax 1954 « p¥1

G- 982 cr
A~ 2oLt
£L: 2o /z/z*

r A LOM cop Crerr wrt0 | ReGoirl Frrvsry

S . /3 ( Frerg Somver ﬁﬂ} ”3’) \
: 7.7° y
[ - /2’ cons euff i
7 d - e '”—_—_
L7 v F,

Q- zuo's "1 (‘i"‘/.z./?:/')yl*(s)‘2
@ 47 " e (2 i) 5 (1)
@7 7ot v ok 9 *(nsd/sx)%r . 3L
Zer - os .3

: £.7203)" 510,97 «
2 ]4.-09 cos.

b
(/"('”/33.41) », €




30 SHEETS

22-142 100 SHEETS
22-144 200 SHESTS

22-14%

(.Y

-

LN

7ay de

Q-

./p’

) ]
/6.7(.1)‘ x 00 /97 (,"”'/33, 46) > 3%

G 7onon
Revisep
#-13-88

2 .8C ers
7‘,)' d" 02 rr
2 ¥,
B /67(2) vi6. 19~ (#7020 )7 » 2

& S 45 crs

Tay odd: .19 Fr.

- %
G 1.7C1 x 10k 18 ¢ TV 30)7 s 5

: g 75 o=

THe Oemme oF Mow WAL B¢ . /19r.

SWALE. [S..ik K7+ SwhAte e smote AS Golr . &iTH

L&

zfé' OPrie o8 Tie™
. 3F7 FRECBMARPO




G- 7aven |
flw.ml
‘ G HD-3 De76amine Derrs or Fiow N-13-99

Leac Fiow s OR-7 = (1271 en)2 s 25 92 crs
sic]nm Z Vo s

Use lapmieg Formeer

S0 SHEETS

22-142 100 SHEETS
22-144 200 SHERTS

Q: ax 14 « Y o s*

s X: 25.92 ¢crs
& A 24t
) £. 20720257
6% A: O IE ConCRE/ &/wa, REGUL PR Frovsey

S .osx ( Map 3.2 ,7-]) (Fieer Sorvey, May 1984)

\[

-
-

@: zodix 1% x CEAINIT
¢ ot ,"“/'“"(%mr‘,)q} Cosf*
G- A * 106.74 « (%22:)7 » 22
ey : A - .5
Q- (5 vrK 19 ('or/zes)%'.zu
= 3% crs

. ey o(“ / Fr

i : / Y
@~ ()¢ r 106, 1a < (/z,a:) x 22

>/ € 3crr




—

22.142 100 SHEETS
22.144 200 SHEETS

22141

a

G- 7aveen
Revisep
Zer di1. 3 e /-73-8%

{7
Q- 0.3)" 106 19 x (Fas) v a0

© R3.43 crs

72y JdAd: 1.3¢

Q> (139)°x pop. 12 * 0’”/3.93)” ¥, 22

25.4/1 crs

JHE DEP7n OF ptow wrne & . L 34,5 7xe OfPr» o8 . TNE
.3 F7,  Fec pones




(

SECTION 5

UNDISTURBED AREAS
/. DRAINAGE DITCH DESIGNS
R




i

i
1
1
i
i
4
‘
¢
3
-t

;
.
i
3
)
H
.
|

50 SHEKTS

22-142 100 SHEETS
22-144 200 SHEETS

22-141%

DY

AMBAD

[

R e 3 - e
| secs
Sso/penr 7mar € 7Amon
anve Srecam Cramre 01:/0" /0-/S %0
/. Rssomprrons’
«.  Pono wio™1 SO0sy
5. Desice Frow - 25 ya-29wa = (3.9 ers = Sgcyion 2, Vorone S
C, .~ TaAP &ic Fomcriem  rop  TEaWERATedE powr” 7o 40°F
4. Re7a10 LT oF SEs pErT NAvInG 4 PARTICLE piameren *7 0024 .n oa lanin
2 Oinenirons o0 rpn  fows
LW
e 7 Face 5¢3 BAkFIees, B.J. | R thenie, C 7 Haan
Ararieo Hrorotosy Apo SLo/MENTeLOCY [foR
0/;7ulela ﬂﬁﬂu’, Okipwona TFeymen /nu:;
£ 40 Fiévee 7.36¢ osnce S(H
L w
“& + 40

L (so)
/43.4/ * 40

4 (49)(4?.1,)/50
L= 2:3&.4%_0

L So g7
Kemovat  EFFICrency  of
Poprrcie Size ()

L0002

0003

.oo0l

L0024
L0099

. 00978

VAR /O VS

PARTICLE S1283 )5 Srpun~ Bbcow

Zenr Lrercrencr (Z)-

11

S0

2.0

250
é7.0

9¢ -0

N,




3

30 sHarTs

22-142 100 SHERTS
22-144 200 3HEETS

22-141

AMBAD *

A.

Sreecan Compnee Dicranmw - -

/QA/NUM Flow - 1.9 crs SCS Ywrr K yORoGRASN Mersmon
L - 2¢m
Arropr  Frow Orsica - Thar0210 Crwammet
0.- Ay /'l“/;, xﬂ” x\f& S+ .0/
Nt 033 Oénce weeor e
AguAne pranxs
/
/ A
b 2rr 72
A bl e 24°
£ b + 26 ol f7

43 : ). 9P ors
960 “
@ Sl w2zt < Yk oz ek J5T ) x5t
2 . > 4 I/‘
Q2 *2d" ~ ""ﬂasz ¢ (2/')9(‘/2 *z,lt/z“/) t(a/)
QU 2L x 4503 (2d+ 242 # 1424)% < o
49 2d 2l ¥ 4.50 @l + 2L 344 127

4220l va2dt < (3d 2L /7 190"

Jean oA
oL (rr) @ (css)
.3 29
'4 l‘s_o
38 .45
.3 7
.27 . 43

oA: ,42




i

- |

A

30 SHEETS

22-142 100 SHEETS
22-144 200 SMHEETS

22-141

vV -

t 4

+ L0/

YY) ¢ »
/'43‘/7 KK“'S < /e, 3{#20’/2'}‘(\/).’/ v /0/,3.‘; r. 208
Ly

»n: .037

, ¢ N ¥4 ,
/9% 033 = (.28) ¥ (.01)
4503 x .7 = /O

2.58 Frs

2R -24mt
V] .

=74

A\ 43r7 - ' [, el
W_/é '
- - / *

2 Fr

Sreenrn Coanwer Wesr o
Conc Srornce

/2-21-90




|

50 SHEETS

22-142 100 SHEETS
22-144 200 SHEETS

22-141

a

.“

P tnu
INrewceprer  Dircw l-2C-99
. O«sir Revisew
4 For 10vn. ~2¢ne. Eyewy - 15-8%

T Oirewn ov-/ Map 3.2, 7-/

DU=1 e INréRCEPT WANR rpom AREA  VOR"/, MAr
.2, 42 Qro-2g = 488 Crs Secron 2, Vos. S

Zysrcae  Dsrew

Frec0 Sorvey
Jowe 19e9

/107 z2./09
A. Use Mapnnine /'oﬂﬁvl.ﬁ TO  DETERIMUMNE QP T/ OF F10LD

S0¢
Q: /-4 /7; A k‘/’ .S'“ Sr /0 F16t0 Sorver ...

»r 080 Lprrrr Crraraee
TH CopSIOERRBLE GRon sty

4 -uz R ZJ/'Z'
R N - e
AR
19 or (749944 o 79 ) (1 o %)% oy €

' 49.53 (/.47-?1 o . Ssel) (2dA f./a.,()"‘ X ,32
) %
488 - 99.53 (1.974% + s} 294 2/82) > . 3
7oy d = .6lrF>
4.68 - 99.53:( ).47( L)+ .85 (i) ¥ (raten ¢.1844n0) > 22
' 49 £3 ( LSS v 20) ¢ (54 _//)” ¥.22
* 9953 [,8) v L)t w32
Y 49.6€35(.95) x(9/)r .32

. 4.62




22-141

22-142 100 SHAETS
22-144 200 SHERTS

e

()Y

AMPAD

Oirew  Desisw
Deprw o0p O1ren ' peow Deprw + Fres Gonns
6/ 3
:. 9/
Precr OITenm Y1tk wvoerk AL Syownmw owm PAGE ) er

TS JECINA,

L Vewoerry
Vs /. 486 /’, R 7)) s %
» 1,986, (z—%m , t-l/,ﬁ-.—,;)” %
0 1% 30 (2PN - P el e %
49.53 (16 . 17) 7 qo)®
g £.30 rrs
Doé 7o s10P6 s766peST ERROSION COMTROL MATERIAL
Musr BE uvseo
C  Dercapine Ripans Size
F16. 2 race s7-¢ - RiPRAPL rop BAnk [ rorecriw

HyorAvue €ngirevame Cracvine M. 1) - v S Qinr. on
TRANSPOR TA Pre0r

0’0 ¢ 25 rF; O 3 /.

Riprae GRA0A .
225 On 375/, 3o0%
0:0 - .00 s 5 7
2 D.tl © 60 ¢w ,0,o

No frrer Bimarner wice Be NeeOed TS 15 BASEO o
FlELD JNSPEC Trom.




22-141 50 SHERTS
22-142 100 SHEETS
22-144 200 SHEETS

N

AMPAD

G 74 vca
Prwseo

Z Orrew OU-2 Map 3.2.7 -/ I-15-85

DU-2 wue /n76RCEPr wATER FROon ApéA UOR-R, /[IAs
3.2.4-2 PRion¢ * /.31 CFs Secrromw £ Woc. S

7 ypicas Oizer

3.9/ 77 4

L
¥

Fréto Svaver
Jowe 1988

AR, Use HManwine [FormutA 7o Dereppme Desrw or Five

1-48¢ v,
Qa /;, A e%S (] S: .18  Frazo Somver
w3 ,030 £Lawrn Cuanee
W17%7 CON S10ERAELE GHowRyY

2 2
Py 2414 . 2/4

S Y- e Y
Q- /.496/_» (2&‘4’,842) (e%@,—/ t’%ﬁ/f s%
1%y (3544 1Y) (258, iy o B )

73/ ¢ 4,53 ( Lasdt » s34 (23d* . 184)7 39

¥
%
Lr5)

72y o * . 40 Fr.

¥,
/.30 4952 » (.25049" ¢ . s304') v (23  +.1x )

« .32
- 4¢.53” (,20 +.08) x (Log « ,07)%1 .32

. 4953 x (20) ()7 . 32

2 49.53 > ,26 ¥ 29 x_ 32

2 /3R




R

wan
=h'-
373
" -
ZIXX
nvan
§§
-tNe
LA .1
- g g
L A
NN
o4 08 ¢

ar

Y.

6. Tanen
Revisre
Oircn ODesicw -15-08

Deprir oF Ffiow -  [Frow D ~+ Suer Borrs
: . fD. v, JOI

. .70 7

SRErEnT  D)TcH  wiki WoRK AS SHOWN Qu) PAGE 3 o#f
TrreS S ECrrom

Véecoerry
V: "’% PAAC
. /98y (z%/?f_/'* 301/412_,7)3’: %
r92s, . ( 2500, — | ros(e), e )’? fror ™
~ 47s3+( 09 ¢ ,07)7 x 39
< S.éL  rFrs

Mo £RROSIow ComnTROL MATERIAL Wit RE NEEOCED

Dyren DU-3 Map 2.2./7-/

OU-3 wne mrércessr wparern FrOTT AREA VoA -3  frar
2.2. 4-2 Qro-29 '.24 ers Secviomw 2, Voo, S
7 yricac Oirew

3.33~ ‘t

Frgi0 Svrver
Jf}ﬂlz /98?

2./ 2: /8¢




I

A

Use Mammrwe fornuia s Derepnwe Oeprw or fiow
@ /9%m A RY K S 2. 268 Fao Svavev

n: 030 Lnpmw (et worw
CONSIBERABLE & S0 s??

A % . 2
# 2l - 2l
@ 1% (3% . 2%) » (e ’Z’.Ez?)%v s
I 30 (l‘ic . L“'g) (/.(/, R "ﬂ%m)gr Ces)
.24 * 49 53 -(.SJ" 78) (184 ,J/.l)%x , SO
7ey oA+ .2 r7

, ¥
, 24 ¢+ 49.53 r{,s(,a) "/,73(,;;)')r(_/g(,;)..,,(;))' y ¢O

123

&
7553 » (L o2+ .03) x (09 +04)’ ,.50

4953 x 0% x (o) ».s0

W

95.83r .05 v ,/9 »r.SO

A ¥

Dmen Déesicwn

Devra oF fiow * Frow OePrr + Fact Borro

4

. ‘2 .3
. S rz

Presews Di7cn  wne wokx AS swoww om PRSE 4
OF TS SECT/0N




}]

G- Zavien
Reviseo
.‘ 8. Veioesry /- 15-85
/- ¢
V\ % ‘“ ‘%
. 98¢ “
- 0% (CVekm - M) s
/. 98¢ /(.22 7
’ /-63 ( ( Aok /'“‘%J/.sc‘,/ )%’ ¢ 2¢)
nnn * 49253 »x (04 r.o4)",' v.5O
§§§ : ge $3 (og)‘s L 4
§§§ * g.9C rps
o 0 &
NN
5 WNo LpRoSior Corrkol NMATERIAL wid A& NEECOEO
@
Vg Oizen Dv0-4  Jar 3.2.7-/

DU~ wres 7eRCldr wWATER Foom AREA COA-4 ., Mar
3.2.4-2 Pio-24 * 34 CcF1 Sicrron 2, V.S

Typscas Dizcwn

————

A.

Q- """ A oY 54

§./3 r2. {

Free0 Sorver
Jore /509

7.7
Z2: 3.87 2 /.56

Use MANNING FoRMuA 7o Derermne Derm or Froo

S+ .79 Freeg Sypnvey
72030 LAarry havver wrrs

CONSIpfRAEBLE G Loas™
2 3 :
A . zd/

R: EpTs; + 25z




| |

22-142 100 SHEETS

22-144

22-141
200 SHEETS

. R
—

o,
o "1 . (%% ,242,’),(2};5,7, ,3“/,(7;,) s
[ 2 %
’ ,".‘,/03 t( e “J/ ) (,’”‘l/l.n'n ! /.“%E,:I) (o’?),‘

34 99253 5 (17940 ¢ 78%) ¥ (oacd » 204) v 09

Zey o= .78 rr.
.34 4253 v(1.79¢ 18+ 18(18)") v(u(./a)'.z/aa))%v. ,e
4953 ( 06+ .02) ¥ (00r.00)% « 44
* 4253 “(.08) r /9 = .49
< .34
Dsirew  Desiow
Deprn or Fiow ¢ Feow Dspzm + Free Bonnrr
- L3¢, .37
* .¢ 8 rr

Prpsews 0iren wie worie Rs  swoww or frce L& or
THIS SECTrN.

Y. 2 VéEroerry

ve 1%, vt o%
- 1% (T )" 5%
9% 030 (* """’/4./:?»7- ¢ /.rt(-/t)ﬁ,;‘_w)"” v(.19)"
* 4953 s (.09 % 007 x 44
> 49.€3 7,19 v . 9¢
- 405 ros

NO  £RROSIow conraos MATERIAL wik BE wEeOED




30 SHEETS
22-142 100 SHEETS
22.144 200 SHEETS

22140

()Y

J— o

) G 7avion
Diwiren DVU-5 Map 32.7-) /3" 1¢- 89

ﬁ”dlm/mruv /.22 Acaess OF WATIR Swed UDR-3 ARF

RIVERTED 70 DU on Pwe WIFLT SIOE 07 788 JTollon s70cxpItl-
or 1 R2 acres /73.3¢ pears 2 .09 rr00 9% 07 74T Rumers

Slcrroa’f, Voc. S Srares  vowr 7w /Ova-29ra tversr Fon
VOAR-2 .5 /. 3/ Crs. 77F froeww roa OU-S 15 A5 roitews

/.3 ere %X.09 =, 2 ers

OU-5 muly B¢ orsicueld 70 HANDLE .I12crs

Fiers Svrver

Nov., 1989

_UJ! Merrwsve [Qwvﬂw 7o Derepmme Deprr or Feow

G- AT ¥ s

'y Zal/; - z.lyz
£ - 2%}2»/ . Z"/4/z’v'

: 7 CHANKEL  NOT MPINTRINED | DENSE WEERS
S 0/R Ave Siore Map 3.2./-/

o (285 . 240) 1955 L (204 2 Sz, )" 5
EL G 18%, (i G w7 x (o)
(254 4342) *73,575 (asot ) u
: 2930% x 1357 * (L 9/8)7 w11

-ﬁy oA : ./f}
Q- 293 x 1357 «(ay:N) 5 0

2 .Q/ crs

ey A 34

47? 2.93039)° « 135/ a(.w{.n))%'v.//

2 13 erg




14

22-142 100 SHEETS
22-144 200 SHEITS

22-141

Amban *

Dizen ODesicn

7o7ac Deprn +» Fiow Deprw

* . 3¢ ». 232

4 4

Pll.f(ﬂ} OPCr? Wit WORK AS Showwn

Vetoerry
vV : 1.9%, ry RV Lo
: /'4_“/,// y (/4)47 7(0/2)"
to13.5) a7+« 7]

dO rFrs

s [CRIEOANS

S
A,
¥4

-

, 0/2
q/{21) = R
%




50 SHEETS

22-142 100 SHEETS
22-144 200 SHEETS

22.141

6. 7awoe

1-4-89
Dizew 00V-§ Map 3.2./7</
APtaosiarécy 2.07 Acass or warie  swed vOA-/ prsr Qivearsd

Yo OU=6 on 7wr £a:7 s106 0F Ti Tolron STOCK MiE DR
2.07 Acees [12.9/ aces ¢+ /b w00 MU or rw Rumer”

Secrow 2, V.S srazes TWA7 7ac /0 - 24 M £vewr fea
VOA-! 1S 4,88 crs . Tné peom pon QUY-6 15 Nr Folionif

488 ¢cre X,/ s .78crs

DU-6 mysy B ODesicwe0 7D #AroOse 78 Crf

125 ' .
Z-4 7 43¢ 2425
Use Marvwine L@uarews 7o, Ofrcammwe Deprn or Feow

Oe A x /'4.‘/;, r,??’tf"

A 24, , 81}2'
R 2T - EPl4lEET

22 .05 Cramnwmwee wor mamrrwes, Ctena Borzom Bavew

or Trme Sr088
St Lok Ave. Siops Mar 3.2.7-/

9 (2% . ) % (2 )
, (4.7:-% ’ /-""72) v /49‘20“..(447“/, ,,,t,,,*"},’/,;z,)gx(m)‘
(2384 ,.434‘) v. 228 x (2947 ,zo.d”r .43

30/d* ¥ 22 20 « (144)™ *.13
7Ry d* 4

¥,
G- 3o1( ) vz2.8¢x (a2t v 13

* .45 crs




"

22-142 100 SHEETS

22-141

AMPAT  22.144 200 SHEETS

()Y

72y d* . 4% s».
@ 00(40)° « 22.80 » (4et.0)% 13

’ .77 crs

Dsren Oésicw
Jo7Ac Oearw * Fiow Qeam » Farcgosss
* 497, <., 2,7
<, 79 s
/o/?l:mr OI17Ch Wile WworKk AS ISHoan

Vt’10¢/7¢

996 ¥ .
ve 17 o 2P % s .o/

A .49 45) " .2

/ 4“/.0(( v 622}”:60’(’.’ n: ke

A\

R2 8 ,3Cr /3

* 107 FAS




S0 SHEETS

22-142 100 SHEETS
22.144 200 SHEETS

22-141

l .

z

'/ 4

/N7arcesren Cocvenr
Orsien

Cusvairr Cu- 8 Map 3.2./7-/

CU-8 wise Ascamer wAns 0w 00-l @ 0 .2q + 72.96 crs
Séerrom 5. Ve €  pAss 10

cv-s- 29°¢#
Use Manas/ng FoRMulR
o: "% 0 R sH Se .38/

»: ,02¢4- ('Md'ven'ea
Merae Pror

ol y X4
r99g 25 (7%, ) 5"
¥ % .
@ /'”70:4 "(‘z (", ‘/%(2)) 638)‘

s /17 * 34 L1V v ¢z
* 7S. 80 ¢grs Five Filow

The  COLVERY  MAI  TNE  CAPACITY ro wAMNEGLE T
700 VR ~2@ &VEN.

Couveny Cu- 9 ne 32./7-7

CU-9 wue RECEIvE warek rhom O0-2, Greo-39 * 3-30
SLcrro~ ‘, Veg, S PAGey //

14
Cuo-9 - 24°F
Use Mamwrng Fornmoep

Q" /- 4.‘/" 2 K% :'I‘ 5 2 &2

n- 024 (’ok&uenno
MEIAL Py pt

o "5 g (g o
AT (7(')}(/:-01)'1 .02 %
s .92 vzse & l:)"“ . .9/
Pl cers few feow

THE CuiyERr NAS THE CAPACITY. 7>  mAndLs:  Pvs Aem-d0n




3 -
(4

30 sHeRTS

22.142 100 SHERYS
22.144 200 SHIETS

22-141

N

G. 7anae
8-30-89
Cuivery Cu-8 2Map 3,2, /-
R @ CHrP
Pro-2¢4+ 4.88 crs Sscrrow 2, Vou. S
Orreprmrne /nier ane Qurier (Conrmee
A /weer Cowrmor
Usé /aeer Conrra Nomocram - Pace 789 )
W - *%Yee -y 0 Cram °3
Q- /2 crs

THE PIPE it HANOLE Twe Flow wimm AW £Quac 7o
THE PIRE  Q1AmETER

L Ovrier Conrroe
7)
Ke = 0.9 raGr /8/
Al RO rr v . 99 ° G0.20 ~»
Use Ovrier Cowrrpec Nomocearny - Locs /9% ‘)

(p-— 70.8 crs

THE PIAE wite HANMOLE THE sroc

Kerereves

) Hapo goox of Sres Orpirnce * Hichwuny Comsrmverce Sfosnves

s £017s0m




oA T 3 @AMy e e

i

!
! .

e

Lo
'

22-142 100 SKHERTS

22-141

AMEAD  22-144 200

3. 7anea
8-30-%
Coueverr CU-9 mar 3.2 /-/
24" @ enp
¢I¢-¢' S )31 ces S&c 0w 2, Vor. S

Ocreamme foser am Oorcer Comraot

A

/rreer Comrpet
/
Use 7wier Comnrmor Nomocrapnw - psAcr /39)

Wiy - 2Yoe = 10 Gaamr 3

Q@+ /R ers
7#( PIPE L1t HRPOLE 7% Flow wittr AW £t 7o
THE PIPE  QIPIEIER
Ovreer Cowgese
1)
Ke- 0.9 PAGF 78/
Zl= SRSy X, G + S5

‘)
Use Ouvrier Comrnoe MNormograrr <« AAcs /99

G - 9ors

THE PIPE LIe MHANKE THE Fiow

Rererorcee

/)

Hano8ose or Sreve Oramnce * Hiwany Corsrpverrun /osocrr
7an0 Lpirren




22-141

Nty

22-142 100 SHEETS

()Y

AMBAD - 22-144 200 SHEEYS

zr

D

Corvenr Cu-10 /lap 2.2./-/

CU* 10 wnui Aeceive wArsR Faom Ov-2, Qro-39+ &30
Seccrrow S, Voi, S  pAGr I/

cu, /0 - t' ud
Use Mapnraé Figmun S ¢ ¢oc

n .o2¢ Comrvearso
METRL PIAY

Q- 1% o st
0 ()P
199/ g ,(z)g (¥ %, m)‘f,. 0%
(L 92 314 (7 0 47
8/, 87 ¢rs FoiL Flow

THE CULVERT MAS 7we CRPACIzy 7o HANDE 7w JO0 yw- 29N £uEer,

Coivear Cu -1/ /Ts 2.2.7-7

CO - /] wwe AETEne wArsn FROM 20-3 | Groo-29 * LES
SeCTrom 5, Ve, 55 Proc /3

Co-11 -29°@¢
Use MApmwIire FornveA

prY
@ """ 4 =¥ sx 5+ 45

7 029 (orrovcazes perac
PrPe

. P P L]
@ 1% T (T )7 s
e V [74
I TG ("0)
%
« /51 v 29 k527 ¢n
: 9/- 87 crs Fou ﬁov

THE CULVERT MAS FmE  CAPACITY 70  apOLE 1w JOO 1t -29m  Lyery




.
(4 4

30 SHERTS

22.142 100 SHEETS

22-141
AMBRAD  22-144 200 SHEETS

Y

\

Cos vepr <CU-/0 Map 3.2.7-/

24" 2

Pro-2¢4 ~

Derepmne /rrer Avo Oovrcsr Coavatee
A. /wier Cowrmes

Use /weer Comrmed Norocrenm - prcr /87 /)

HW,

(?.-

THE PIPE WL MANBLE  THE Flow 1w AW Epunl 7o

7AE

B Ouvrier

,GfﬂPl/-r For Ovrier (omrec e &dy. - T
LENGTIY or Tre Pire 28 7 fno.q

/ﬁf/ﬂmcef .

L) Hanogoax or Srees Drawace ¢ Hicmny Consrpucrremw Prooves
e

G. 7area
8-30-9%

cmpP

2.3/ crs Sscrom 2, Vou. S

‘24/,?4 : 4O Crgpn 3

/2 crs

PIPS  D1AMpsen

C OMr7A L

Lorrrs-o




50 SHEETS

. 22.142 100 SHEATS

22-14%

AMBAT  22-144 200 SHERTS

Cotverr CO-// Mar 3.2 7-/
24° & cenf
Qio-29 ° .R% Szcrsw R, Vou. S
Drrcenive /wier avg Ouier Comntos
A. /neer Cowmraee
Use Jwier Cowrrote MNormoceapw = Face /789
“*%p - %e : s0 Gaam 3
@ /R crs

THE PIrE wwe HANSLE THE Flow o AW E£Qums P
THE  PIPE  OsRTE Ter )

8. Ovrerr Cowrros

NORapws Fok ourisr Qowrtde @He wor woek. BE
LENGTH OF THE PIPE IS o Swoky

/?lfl?fut'l’t :

1) Herogoox or Sres Drawace t Hiswony (orsrrecrres Hresecr

Tiraw L017r000

4
(i




18

50 SHEEYS

22-142 100 SHEETS
22-144 200 SHEEYS

22141

“

v

ouu/ﬂr cu -/ Mar 3. 2,7-/

Cu-/2 wite RECEIVE warTel FPom OU -3 Prev-2¢ * . 85 crs
Sécrrow 5 Voc.s , pAGe /3

Cou-72 249 ° wALr Aoome
Use A/TAnw/nG [formoes
Q- "% p Y 54 S /3

»: 09 (’Mﬁucnr‘o
Merne Pr

i 92 r 41857 r(s)? s 3

! 2R .00 CrS

XV(. T WAL Qoo wAS THE CAPACTTY To wmANDGLY THE oy ~29m(
£vEs7

Rajepsvece : Svrrce Mupme larer Diversron Desicr Monone

Unizeo Srares DepaRTnews oF me WN7Eriok
Oreice or Suprace Mmwme







- 10-8 |

FPortoe Aren 6. Tawon
Ravisen
Disrureeo Arin Drapace ~DMap 3.21F/ Y-27-8%
Arca | Ropes M) A ELEvaTION 7 ) eV Q Cc#s)
N bl D) 2 ) ks
DA~/ 9.2) | 82. 8’| 88/0-8.80=-/30| .05 | 8® 27/
DA-2 |/z03 //9/.21° | 8800 - g¢8o: 20’ | 074 8e /6. 42
DA -3 7.9/ | £50.38°| &0 - 8578 = 927 | .00 90 /]. 82
L
| S . » -
2) A sppircy Formuia
/7.9 423 . 0788
7e - [ ? 4] 7z = Aloves .
L+ ArvomsoLic Lenso re (lhm)
Yo B Lrevarow E7)
A R A crrs on A Z orF - Sropr Conrove | 7
3) foprowzfl) Yo IRTER AL 1) r0-R¢
ArRA 4.4 8z /1514 /2 982 49.79 /0 . oL 982

3) wr. Ave BA:@ oy CN90 rorn O/ST0R8¢D ARRA 4o CN-20 Aa
VMDLISREED AREA

4y Kewr  Foarois

8 T 7 ' ,
Z- (L « M/c”\'o)*i,/' - TS Hooes
/9& 5’i ,é [:I)’ar Levers
} Cr- Corve NMomars
S Stamws

A, D renes s _ArREA DA wui &F OESIGNED TO CARRY
A Pior Flow OF 1270 Seeenl Tl DiTCH DESIGN Wikl
BE Treicac for Do~/ ) IS :

Usipe Mawnive  Foenot#

SIS Q> Ax 1T kP sk A~ Aea

' n: Koovcwwess

o~ V4 yYRAVLIC ,&p/au‘
S+ Store




350 SHEETS

22-142 100 SHEETS

22-141
AMPAS 22144 200 SHEETS

.

) 7 ; C Tnyeen = f7°4(~ 8%
Twe  DircH wiut BE AV SenpE CoT By A seron GCRAPIR i
AR FReedoaro orF .3 pr.

Dsronmpe Dermwr or Frow

p- 2% . zd}z

£ EFLLakT; . 2d/y 57

”- LOR2S8 fﬂlﬂr CHaprEl , wEa CONS 7R Ve 769 , /%0 Goo® Consimns
S 7 o3z ( Mp 22.4-1) Ave. store For _817cs
G - r2.7/ crs (Secron £, VeuS)

¥
o (zo% . Zolg) x -1%% ((zd/,ﬁ ., 2% :.,) o4
' o’ ) % p)
: {3'(}2/ ~ g ’{) ¥ /'”‘,/.o.zzr x (""/hf"'/ f_"l/l.(?’f'/';)ﬁ'(.’375)2
¢ '(/-’olz*all) *ttod v (agu +, 22007 & /9
7oy oA+ . 4, |
) Y
@ (15t rcn))eton s(2908) e.200))7 5 15
2 pL) ere
ey A 98 »
. i
@ (15 (osT+ (95))r stog (29098)+ 22099) = /5
/76.26 crr
7Ry oA .85
L
@ (s (85)~+ (2s))v tloa «(29(2) vs2(e)) v. /%
- /2. 08 crs
S E T N 7% A .87

7
@: (s (.80 ¢en) ttoa (24(97) 4,22(.”)) x /5
* /72 8BS crg




& Zarsien H-/K-9¢

(. 3Fr FALESOARD

’) 22-141 50 SHEETS
. . 22-142 100 SHEETS
22-144 200 SHEETS

AMPAD

.87F7 sl
7yvpicae Drren
For 0Op-)
/.46‘ R’ s,
Vs RN A VIR > L
R (29067 ¢ .22067)) " 905
S . 0375

qel, " T,
79 /-0225 x (.40) K xC 03751
P gdoqg v sq4x /9

T 479 res




‘ |

30 SHEETS
22-142 100 SHEETS
22-144 200 SHEETS

22-141

f

&. 7aven
Sorwes 0
/7289

8 D'7§Il I~ Area ARA ] QL BEF OrS/ICaé® TO CARRY 4
Pear Fiowo o 4.8B2 ¢FS pep /Ove-Rdms  Sécrom b Yor. S,

Usine Manpwwe Formuea

Q‘ A:V/",'/V» VR”ISVL ﬁ: Slren
5 Sovcwwess
R Hreanoie Ragiu
S = Scerr

Z‘YFV 0/7ctt why e A V Swarkt Cor @irt A MOToR GAAGA
wrrkt A FRFEROARO por |, Fr7.

Dfﬂ’}?nuu( OEPTY oF fFlow DD~

A 2 2h

VA R =7

N’ 0225  LAR7Y CHANMEL | WL CONSTRI 70 , sar GOOO COWO/T7o#
S .074L Map 32.2./-1 Avc. Siore por Di7cs
@: 4.8lcrs

0. (344 . 255) % "%\ (L » Shry) v s
(5 s ) % ons « Clism - %4 ) + (ora)"
Q@ < (r5u? v ) x liod r(2ad + . 224)% » .27
72y oA * .6

Q- (1.5 14)* *}’U}') *¢d.04 '(.24(.0«.:2(.1)3”’ v 27

"

.77 ers

RS E—



@

50 SHEETS

22-142 100 SHEETS
22-144 200 SHEETS

22-141

ampan ”

Ry Ad* .S pr
Q@ (15¢s) +¢st) *llog x (za¢.9 '.12(-:))% v.27
s 4./, ers
72y A .S55e
Q- (/- S se)t '(.S.S')‘) > L{od x (21055 - 22{._«))"/ v. 27
Y537 crs
7oy o 53,7
@ (1. 5(53) (50« LL.0t (200.53) r.220.59)) » 27
> 4. 86 s,

vse  p A- ,S3rr  fonr b(//»{ oF ~FlLOW

/ T~ - 1.37r Frccgonro

‘83 r7 \/ .53 Fred

7)’//(‘ A Drrern

For 0D -2
74 ’
ve 11 @, st n: .022¢
R (24C. 53)r22(53) = .28
o , s - 0796
L VE S e (22)7 »( orm)*
él.o? », 38 r 27
‘ 6. 88 rms Poc x Crammwet




22-142 100 SHEETS

22-141

AMPAD  22-143 200 SHEETS

N

C.

Orren OO0-4 Mar 32.2.7-/

Use Mrpwwec Sopmora
Q@ -Ax'T% x gY 5" A Arem
» - Fovcamess
R Myonavisx Arero
S~ Storr
Q@ 4 82crs JSOra-2fm
Sterma &, Vou 5.

= 0/ Aspacr, movG
= .03 (Freeo Sonrvey 72, 1983)

Q.: Zdlz x /-43%’ x (Z% 7 )b!x S”"

* 20l x /'42‘/01( x (20% /)o’f[ )%X (.03)'

!

TR0/t 92,88 (,S'Oo()‘// x 17
7oy ol 2L s

O z20(2)r 280 (s(aaN » .17
S. 99 ars |

Tay A 24s;
Q@ 20(29) ¢ 92080 [ (r0) %17

4,39 ers

7y of: 2S5e>

' Yy
@ - zo () ~ 9288 ¢ (.5(.26)) " r.07

> 4 90 ess




22-144 200 SHEETS

22-14) 50 SHEETS
ﬁ . 22-142 100 SHEETS

AMBPAD

VEioerr ¥

N/ |
v "% oM. <t 2.0l
| ' #. sC8) 13
I oy 113)%< (on)* s .03 ‘

o9a8e 25 < /2

Y 3.99 mas

o7pe Derrs - Duapra o0 Ffisa + [ Rrztomes

* 28 £r ., @7
- , &SF2
ODiren Owicn
L R2F7
T - .55F7

zo '

7vricac . Dircy
00-4




RN S {va...:!.&w*wc i S . B L el a0 «:‘ﬁ‘«‘éﬁ."“

—‘i“jﬁ - E - L L - o 5“. 6 "’,"’Qirv P e A
0. 00-5 G- Tawcon
. Dize ¥ witw HAwOLE warer ppom DO-7 Avo ARen DA-3
THE PEAX  Flew Wice 8¢ 2913 ¢crs + /.82 st 40,95 cns
/70 v - 24 pas.
The O17ca wre BV SsHAPE s Drsicm wWITH .3 P7 PAgiBopne
[ K]
-4
44
O
288
-
=33
o ot ot
NN

AMPAD

Devermme 74e  pepree or riow
. Use  Manwine Ffoemoen
| ¢ " kP rnr 5"

A: Aren = z‘lt/z ’ zd./z

kR T » Ta/oa

ni 045 FRocr Cwapwil | JR6CE0 Ao s88:6ULAR

S OS5 4 Masr 3.2.7-/ Ave. Siore rFor o0r17cy

o 1488y '(24‘/2 . zdy‘)x (2.;./4 = . 2%&_@)‘1’ %

40,950 " Yore < (%5 ) (Y . Yerm) v (o)
qo.95 + 3302 xS+ 4 )‘r(ISo(» .2201)%" 22
fo.55+ 770 *d'lis) v (40d)¥

532 © L20.5) *(aoat)”




- 4 e e A e : ! : S T - i oA R e e e R T e T ¥ L

I' ) - K - L 2 T Tl Z- ,'_ ”
G. Tuv¢on

¥,

d (¢7) Q(cu)
/.0 .81
/s . 2. 40
2o $ /7

Lo

22-144 200 SHEETS

ol' fo02 F7

Y 22.141 S0 SMEETS
@A 22142 100 smeeTs

AMPAD

/e

R Y

. 3r7 FALEBOARO .
. : h 4

Tvprcac  Qesica Foa
Oi7en DO-S
Dereamme  Vetocery
V'. /49%1 Y f "S"Z I:
S -
/.42 ¥ V4
/ofr 4 g’e/)’ y [b5¢) P
+ 3304 .87 * 23
.65 ros
Ne  paorécrrin wice BE pEcoewn

oecx

24
.0 54
. 095

LeCRUSE Crarnes 15 s




i

30 SHEETS

22-142 100 SHEETS
22-144 200 SHEETS

22-141

o

AMPAD

£ 00-¢
Orenes y7Y) ﬂlﬂl oA ] wice 8¢ orsicmce D Crpay 4 rac
o of 2.7/ ess orm-2fmwa L vEr7r Sresrom (’ Ve, S
Usrwe  Manairré fopnven
@ - A% kY st A Feer
' % Aovcowes
R [romaviic [lamies

S - Stepe

7 ormrcH wrnet -8 o op ]/ SHAPY 517 A Frre MORRD on - 3rr

n\ ’

Z.5 v Z-/

) ETERpmts  OEPT?  oF oy

p- 2z, 245
A- g%/e‘v/ ¢ .ed/'m

- o493 t'ﬂﬂ”f, VNI FORS S8ETA™. Rock JAGGw ams  JRAFGULAN
S Lo%e Mar 22 1] AN S Lop prress

: 2 ¢ .J&« v 'J, “w
G- ZEY »®4 ! 7 » ,(2%/;,—/,. %;7)‘ s
. ? 2/,
© T 1 > e (s Y on)C
b/
T25d S 8y x (a5l v o) 28
¥;
< Jod'r 78.27 5 (434)° r.sc
7ey A [ 2 e
¥
@ 3(r2)" % 2821 r(g302) v ;s

Lo 7?2 crs

T2y o A 74
P30+ re.27 (.4360)"’ r .36

= ZJ.4 c’s




22-142 100 SHERTS
22.144 200 SHEETS

22181

ey o .8 >

Q@ 3O >8.27 v (43(-3))." .28

. KO .57 cor

Zar o L

7 =>

Q- 3(e7) v 78,07 /,4;(.(7))7’ 2

2

we -

75741. 0!774 -

Vﬂd"/,r

V: /,454/” -

o;/lfr o feree

€7

“~ /;(é’?Iuny

.7 F7 | T
97 F7
z < .
¥ 4 «f 27 0%

A .¥5(7): 29

. 196 L
 ’ os - (22) % Loxns) S: 0145

78 2/

: P IO rpr

'Olfc” #AS  fock s

OH/CN

Drrea

x 13, 8

ALL  REROY  RIPAAP re T M sRI0




“ L ]
]/:

50 SHEETS

22-142 100 SHEETS
22-144 200 SHEETS

22-141

é-/4-50
Cuanne: OQrsicn  rrorn 6. ZArnon
M100ie Berwcn n Lower Bewey Rorevisea 10 -11-20

DO -7

Pank Flow or CwAmmec 15 rwom OA-/ any DA-R

DAt = 227/ cers

} Secrow d, Voivrne S, pasr 1///
OA-2 ~ _14.42 crs

Brac flow ' £9,13 ers

A

Seome: &4. 7 % Mar 3.2.7-7

Drriprnminve Derrn or  Fiow (Assone Ctizcar Depry As we wiee fave
Svpat CLITICAL floww 1 TAIS . 0170;)

. l
b s 1
pﬂkﬂﬁo&ﬁ

Use  Manvwmineg  Formoir

G- "% v« #¥ap < s* A %hd7
R 2 ARri.ad’
S 47
2 020 Guwrte | wavy Sécreav
7 /5
Q@ R9.73 er-

, 42¢ by A J )
Q" / 8/7' ¥(2d7/3’7‘f81‘)6' x/zd,’ S/l.
r 24 Y%
29./3° ""6/02 ‘(20/(/5)/3(/5)3 8d) x Y%dis) « (647%) Ny
%
29./3 - 74.30 * (4:00(/475 ¢Bo(§ 7 x /Oof x 8o

49 (45204 05 0 2.0 % oot

77(’/9/:. a(
L #r G ers
./ WA
/s .32
47 4o’
A - .43
A9 40

use J’- 0‘,?;7




= - . e PR B E L T

‘3

50 SHEETS

22.142 100 SHEETS
22-144 200 SHEEYS

22941

AMPAD

é-M-%
& Zavian
Krwseo P=lf <90

)
_?r_.
N
O\
_ %

/.Jn FREE[ONRD

=7/

4" or GoniTe @i
R SINGCLE LAYER OF

’ WIfE /MESH.
7 ymrene Coanwer

Norrer

The clesiga and flovs Calewlatioms

Por  Fhrs Torvevsitn /Qu,///fo@ Loe pé./,é-ymcz/
pendey #2e7 Aveetionmn and Fo fle best oL
471 Frolessiomed knaw/c:{qe are Corved




._\

SECTION 7

STAGE VOLUME
‘ PORTAL AREA
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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 lTimits 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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a1ydrometrics, Inc. =

“R27 Alrport Road ¢ Helena, Montana §96Q1 » (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

‘ Jop of Pipe - Feet Discharge Capacity - CFS
o 0 125
- 2 150
6 190
10 225

Please Tet me know 1f you have any gquestions.

Sinceraly

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

ROB:Jy

Enclosures
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SKYLINE MINE SEDIMENTATIOR 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




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

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
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=RxKxLS xW

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).



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

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 is 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, 1if 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. Gax"y 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 1I.

From the analysis of the 25-year storm event, the maximum inflow rate
is 17.3 cubic feet per second (c¢fs) 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 thevprimary spillway

flowline.




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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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
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THE FOLLOWING VALUES ARE NOW PREDICTED BY SEDIMOT II.
THEY CAN BE FOUND IN SUMMARY TABLES.
1. PERIOD OF SIGNIFICANT CONGENTRATION
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.
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‘l. Fddkkk sk ket drkod ik kbbb dedeodeode e deokedokoododokeok
WATERSHED IDENTIFICATION CODE

10-YR, 24-HOUR STORM HYDROLOGY

Kk ddedoddedkdedekdodkkkkkkddkddodkdk ok kdk ik kdkkkkkkkdk ki ik

Fkdkdddkddkkddkkkkkkkkkk INPUT VALUES %tk sk sk dorkotik

STORM DURATION - 24.00 HOURS
PRECIPITATION DEPTH - 2.43 INCHES

kX k ko k ok k ok ok ok ok k ok ko k ok hk kKX

JUNCTION 1, BRANCH 1, STRUCTURE 1
IR R R EEEEE EEEERNEEEEEEEXR"

‘ *%k*% RESULTS FROM SUBWATERSHED 1 %%+

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

TIME DISCHARGE #**¥¥¥x* TIME DISCHARGE

(HR) (CFS) * (HR) (CFS)
...................... Kececocnocarncanccaanneees
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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.00
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.40
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.80
.00
.20

5
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12
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.000
.000
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.000
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.000
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.000
.000
.000
.000
.000
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.000
.000
.000
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.000
.000
.000
.000
.000
.000
.000
.000
.022
.050
.107
.154
.199
.403
.501
.844
.026
.869
.606
.678
.407
425
.441
.061
.070
.838
.843
.848
.609
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.10
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.10
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.50
.70
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.10
.30
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.70
.90
.10
.30
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.000
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.000
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.000
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.000
.000
.000
.036
.064
.131
.177
.352
.453
.549

[
&
[~

.577
.568
.642
.712
.416
.433
.057
.066
.074
.841
.846
.607
.610
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40
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.00
18.
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.40
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19.

00
20
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.20
20.
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20
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00

.20
22.
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22.
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80
00
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40
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.611
.613
.616
.618
.620
.623
.625
.627
.629
.379
.379
.380
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.382
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.384
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.385
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.390
.391
.392
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.267
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15.
15.
15.
16.
16.
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16.
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17.
17.
17.
17.
.90

17

18.
18.
18.
18.
18.
19.
19.
19.
19.
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20.
20.
20.
20.
20.
21.
21.
21.
21.
21.
22.
22.
22.
22.
22.
23.
23.
23.
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30
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30
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30
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30
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.615
.617
.619
.622
.624
.626
.628
.378
.379
.380
.380
.381
.382
.383
.384
.384
.385
.386
.387
.387
.388
.389
.389
.390
.391
.392
.392
.262
.262
.263
.263
.263
.263
.264
.264
.264
.265
.265
.265
.266
-.266
.266
.266
.267
.267
.267
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%%% HYDRAULIC INPUT VALUES FOR SUBWATERSHEDS w*¥%

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 #%%¥¥%

LR I R A R I I T A R I I S

RUNOFF VOLUME - .9911 ACRE-FT
PEAK DISCHARGE - 12.86%94 CFS
AREA - 12.5600 ACRES
TIME OF PEAK DISCHARGE - 12.00 HRS

* k k ok k kX ok ok kXK

NULL STRUCTURE
* k kkk ok ok kkk k&

*%% RUN COMPLETED ¥%%%

S
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ATTACHMENT B

Primary Spillway Calculations




prosecy LUT-02  page__! or 12
EARTHFAX ENGINEERING, INC. AT 128 ¢4
ENGINEERS / SCIENTISTS COMPUTED % oare _£
CHECKED. DATE

25 yaar and 100-year , 24 hour Shrm events .

Pféa'p(hchm;\ : 25 ~uear ,Q"Q Whour

2.9 . inches
( Miller

) A13) leo ~Aecor 24 hovr = 2. incwres

%% mgrmah(m vaidfd b(é, é}ﬁfua '%la( % U‘»'uk F(MQ Co.:

Pond Lengtin = leH L.

Riser diameler = 30" Rolled Palke
Cortel diswmeter = 18" Sheel Pipe
Bircel lengtih = w0 L+

Head draww clevaton d‘-ﬂ:,(cvme. = <.\ -Qc+ + bp

pipe = <.U +to0.4(19)=871" 4 a
ﬁ@mf 6. Pes ANne diameter alpve +e
Pire nuent (Borfeld, 1aF3)

Galoaate Tead Spao * Ref : EPA . B3, Ewsion and

%JMMJ wnﬁue R a,v(ga,

Hining in the EaStern U.5,

EfA ©25/3 --000

<

Efechioe pnd width = Ara

= 12, 5ot _ .2 fr
lerghin led 4+
lengtn = led  _ 2. ag:i'awd' gysmm
%. wicdtin 2 Y

Petume  dead’ Spoce = 207, er avn Ema‘c{d %obn\
[&d(\mwiﬁ oers Hoﬂud) .




A | &

RTHFAX ENGINEERING, INC mosect CUTZOZ pace 1

EARTH NGINEERING, INC. 12‘(

ENGINEERS / SCIENTISTS computeo_CATD DATE 9
CHECKED DATE

Revised Stzge - Arca Gvave wWhich accounts
%r Sec et S?orase a o. 2 Acre-fff:": .

Slooe Elev Aveo
o 1915. (o AT
oy 76,0 . 7204
2.4 7918 .0 4250
Y.l 1419.7) 287
Uy 1920.0 -143%

- 354

o™ 1922 .0

bedimor T ovtput om Fo(lbw’iﬂ% tgeo «
Qummav»a, ob feovls <

k'in law
Pm‘i out o

25-Year Aorm - Yuno“ob wtume = % A+
= (o
Pe Sose =

[ob - year Stor m : rUnolly Volune = 1495 Ac 2
FtalL indi

P(ak ov t 0w .
Mox. 540.06 = 50 = 7912.2 elev.




’ ***************************************************;\'*************

-- SEDPC --
SEDIMOT II MODEL FOR THE IBM PC/XT
CONVERTED BY TECH ENGINEERING INC.

VERSION 1.10 NOVEMBER 17,1983
B s P e e e T Y

L et e e S e e T T
B e sy S L e L T L T ]

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
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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

%o Ok % % d O % X H N F X X %

AL, CONCENTRATIONS ARE IN ML/L.
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WATERSHED IDENTIFICATION CODE

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

25-YR, 24-HR STORM EVENT

kkkkkkkkkibkkkkhkkhhkkidkkikkkkkkkkhhkkikikickkkk

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

FkkFdkkkhkkhtkkdkkk X INPUT VALUESH*hikkkkikhdskhkhatdk

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

 k k k kk k k k k k k k kkkk k k ok k k%

JUNCTION 1, BRANCH 1, STRUCTURE 1
ok k k Ak kkkhk ok khkkkkk ok ok ok ok kKk

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

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

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

WATER SEG SOIL LENGTH SLOPE cp PART
SHED NUM K FEET PCT VALUE OPT
1 1 00 0 .00 000 1.0

H/i2-

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




5/1»

o4

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

WATERSHED  PEAK FLOW RUNOFF SEDIMENT DIAM DELIVERY DELIVERY
(CFS) (INCHES) TONS (MM) RATIO 1 RATIO 2

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

1 17.34 1.30 .00 .100 1.000 1.000

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

*kkkk SUMMARY TABLE FOR TOTAL WATERSHED *di%

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

RUNOFF VOLUME - 1.3614  ACRE-FT
PEAK DISCHARGE - 17.3377 CFS
AREA =  12.5600 ACRES
TIME OF PEAK DISCHARGE - 12.00 HRS
BETA - 1.0000
RAINFALL EROSITIVITY FACTOR - 48.89 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 MRS
PERIOD OF SIGNIFICANT CONCENTRATION- -24.00 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 HOUR

PERIOD - .00 ML/L
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POND RESULTS

k Kk d k k k k k ok ok kkkhkkhkkhkkhkkk ok ok hk kK h K

*¥kk¥* CONTROL VARIABLES OPTIONS ¥dkix

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

ENTRANCE LOSS COEFFICIENT
BEND LOSS COEFFICIENT
WEIR COEFFICIENT

ORIFICE COEFFICIENT
MANNING COEFFICIENT
BARREL DIAMATER

I I I I I B |
1))
o
=
o

RISER DIAMETER 36.00
LENGTH OF PIPE = 60.00
VERTICAL HEAD DROP - 8.71

*%*%% BASIN GEOMETRY %¥¥¥*

STAGE AREA AVERAGE DEPTH DISCHARGE
(FT) (ACRES) (FT) (CFS)
00 176 00 00
40 204 .39 00
2.40 250 2.26 00
4.11 287 3.81 00
4.40 293 4.07 4.56
6.40 354 5.75 18.85

NCSTR
6 2
INCHES
INCHES
FEET
FEET
CAPACITY
(ACRES-FT)
.00
.08
.53
.99
1.07

bho
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*kk¥x%x STORM EVENT SUMMARY #*%%%%

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 mkkkkdkkkkkk 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 CONCENTRATION - .00 ML/L
ARITHMETIC AVERAGE SETTLEABLE

CONCENTRATION DURING PEAK 24 HOUR

PERIOD - .00 ML/L

%%% RUN COMPLETED %%




Sedesdededededededededededededekddedede dedededekdkdekdokdoddek dedkdkok ek deddedededoddodedoioiokodekededodokokokodok
-- SEDPC --
SEDIMOT II MODEL FOR THE IBM PC/XT
CONVERTED BY TECH ENGINEERING INC.

VERSION 1.10 NOVEMBER 17,1983
kg dkddekkdkdokdoddkk gk ko ddokdkkdkdokdeodokok dokokdokok koo ok dediokokk k ko kkeokedokokok ok

dede vk drdeddedrk dededededodok dedededode e dedod dedededdodedeodk dededkedok ke dodododededek dedodokodokedkdedodedokdok ke dokok
ek ded e dededododededodedoddededededokdok dedodeded e dodkodedodokdokododkdok ke kekkk ke dokkdokkkkdekkkkkdkk

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

kkkdkkkkkkkidkkdkkkikkkkkkkkkkdkkhkkkdikkdkdkdkdkikkhkikikkkikkkdkkkkkkkkik
kkkkkdkkkkkkkdkkikkkkikhkikhkhkhhkhkkkdkkkikkkhkihkikkkkkkkkhdkdkikdkhkkkkdhkdhx

dekkkddodkddkkddkddddkddkdkokdkdkkkkkkddkkkkdkkkkdkkikkdkkkkikkkkdkddkkkikkkk
*
*
*
*
*
*
*
*
*
*
*
*
%*
%*
* .

dekdokddkddkokdekdkddoddok ke ddkddokdkdokdkdddkdok ko kdok ko kkdkdkddkkkkkddkkkkkkkdkkikik

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

ALL CONCENTRATIONS ARE IN ML/L.

% % % % O % % ok % % F ¥ X F F
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dekkdeddeodddd ek dodddokdeokdedokdodododododkdodeokddokodokkdeokdekdekkk

WATERSHED IDENTIFICATION CODE

100-YR, 24-HR STORM EVENT

Fdk Rtk bdbtht bbbk b b bk bk d bk kA Ak h ok

INPUT PARTICLE SIZE-PERCENT FINER DISTRIBUTIONS

D I I I I e A R S I A R R I

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

Fhkdkkdkddkkkkkkdxixxk* INPUT VALUESH*kthkkkdhdkkkhhhrhik

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

* k k k ok k k k k k k k k k k k k k k ok k k Kk

JUNCTION 1, BRANCH 1, STRUCTURE 1
k k k kkk kkkhkkkkkkhk kKK

*%%* 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 Ccp PART SURF
SHED NUM K FEET PCT VALUE OPT COND

----------------------------------------------------------------------------
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* % % COMPUTED VALUES FOR INDIVIDUAL WATERSHEDS * * *

WATERSHED PEAK FLOW RUNOFF SEDIMENT DIAM DELIVERY DELIVERY
(CFs) (INCHES) TONS (MM) RATIO 1 RATIO 2

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

1 24.23 1.87 .00 .100 1.000 1.000

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

*%%%k% SUMMARY TABLE FOR TOTAL WATERSHED **%&x

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

RUNOFF VOLUME
PEAK DISCHARGE

1.9526  ACRE-FT
24,2297 CFs

AREA -  12.5600 ACRES
TIME OF PEAK DISCHARGE - 12.00 HRS
BETA - 1.0000
RAINFALL EROSITIVITY FACTOR - 78.30 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=- -24.00 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 HOUR

PERIOD - .00 ML/L
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POND RESULTS

d k k kkhkhkhkk ok hkkkhkhkk khkk hkhkhkkhkhk kK Kk k&

*k%%% CONTROL VARTABLES OPTIONS ¥dix*

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

ENTRANCE LOSS COEFFICIENT - .
BEND LOSS COEFFICIENT - .5000
WEIR COEFFICIENT -

ORIFICE COEFFIGIENT .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

*kkkt BASIN GEOMETRY i

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




*%i¥k 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
PERIOD

ARITHMETIC AVERAGE SETTLEABLE
CONCENTRATION DURING PERIOD OF
SIGNIFICANT CONCENTRATION

ARITHMETIC AVERAGE SETTLEABLE
CONCENTRATION DURING PEAK 24 HOUR
PERIOD

*%% RUN COMPLETED *¥i*

......

-25.

.00

.00

.00

ACRE-FT
PERGENT
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 89 '83 @3:89 TO FROM A1l Makes/MURRAY T-85& P. G2 é//g»

\
.l
il

¢
C

o "4
May 9, 1989 EarthFax

EarthFax
Engineering Inc.

Engineers/Sclentists
Gary Taylor 7324 South 1300 East
Utah Fuel Company Suite 100

P.0O. Box 719 Midvale, Utah 84047
Helper, Utah 84526 Telephore 801 5611555

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, 1989,

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)
0 Detention time = 0.26 hr

USép~ CAH:-8B2
Please let me know if you need assistance in interpreting the data

or additional support.
Sincerely,

Hiland & Wbt
Richard B. White, P.E.
Principal Hydrologist

Attachment




MAY @9 '83 89:180 TO FROM Al Make s/ MURRAY T-B56 P. 04 Zéﬁ

INPUT PARTICLE SIZE~FERCENT FINER DISTRIBUTIONS

. . L R Ui Mt hece

e L L TSP ———

S1IE, MM . 280 « 100 - 050 WwOL0 » QOS5 .001
N tlals
FET FINER NO. 1 100,000 B350,000 35.000 19.000 15,000 &.000
o 3OO0
He W WA AN e B WKW W N T NFUT VAL LIS 9 5 996 5 56 9090 9 9606269 3 % 365 % X
STORM DURAT ION 24.00 HOLIRE
FRECIFATION DEPTH 2.47% INCHES
SFECIFIC GRAVITY

st L T L PRI P U p—

2,590
LOAD RATE EXFONENT FACTOR 1,50

B RN ¥

SUBMERGED BULK SPECIFIC GRAVITY

1.29
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MARY @3 'B3 ©3:11 TO

FROM Al1 Makes/MURRAY

LI R IR O S S T S V) * ¥ X »

JUNCTION 1,

BRANCH

1,

STRUCTURE 1

* *7* LA A SR A B R I A IR A L I

EREER FEGULTS FROPM

SUBWATERSHED 1

T-856 P.B5

Lk L 1 2

**x PARTICLE SIZE DISTRIBUTION OF SEDIMENT *%%

100, 0000

. 200 » 1000
GO, 0000
« D001
« OO0

" (D?J(:’ (:)
AL Q000

100
19,0000

*%% HYDROGRAFPH AND SEDIMENT BRAPH #x%
(TWO CONSECUTIVE VALUES FER L INE)

S1ZE,HM

FERCENT FINER
SI1ZE, MM

FERCENT FINER
TIME D1SCHARGE
(MR (CFS)

e s O Ve 1 T LOe ALk ke SA6 bl 4 e en e

.00
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- A0
« 6O
. 80
1.00
1.20
i.40
2

o 30
2.00
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2a b0
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F. 00
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TJ.60D
3. 80
4. 00
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4. 60
4,80
5. 00
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.40
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.80
6. OO
&L, 20
6440
6]

30)
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7.40
7 o 60
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8.00

[ e

« 0O
. OO0
« OO0
- QOO
N elsls)
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. OO0
L D00
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1 12086 HQ.HO » 102 . DO L 000 « 00 .0
##% SEDIMENT INMNPCUT VALUES FO( SUBWATERSHEDS ##*%
WATER SER SOIL. LENGTH SLOPE CF FART SURF
SHED NUM k. FEET PCT VALUE oFT COND
1 1 . 00 O els] . OO0 1.0 -
* % % COMPUTED VALUES FOR INDIVIDUAL WATERSHEDS % * *
WATERSHED FEAK FLOW RUNOFF SEDIMENT DiaM DELIVERY DEL IVERY
'rF&> (INCHES) TONG (MM) RATIO 1§ RATIO 2
1 12.87 . 78 - 0 . 100 1,000 1,000
NOTE « SEDIMENT DOES NOT INCLUDE POSSIM_E DEPOSITION BY DELIVERY RATIO 2
LE S A S SUHMARY TARLE FUR {UTQI WATER aHhD L2 2 LT ,
RUNDOF VO!HML a .9?11 QLREMFT
FREAK. DISCHARGE # 12.846%4 cEg
AREA = 12,5600 ACKRESD
TIME QOF PEAE DISCHARGE o 12,00 R
BETA s 1. 0000
RAINMFALL. EROSITIVITY FACTOR o SE.27 El UNIT
FPEAE CONMCENTEATION m . 00 Mis /L.
FEAK SETTLEABLE CONCENTRATION e OO0 ML /L.
FEAK SETTLEARLE CONCENTRATION o . 00 M /L.
TOTAL SEDIMENT YIELD - « QOO0 TONE
REPRESENTATIVE PARTICLE SIZE = elslnE] MM
TIME OF fEak CONCENTRATION = . 00 MRS
FPERIOD OF STOGMNIFICANT (UNLFN]PAFION 24,00 HRS
VOLUME WEIGHTED AVERAGE SETTLEABLE
CONCENTRATION DURING FERLOD OF
SIGNIFICANT CONCENTRATION = . Q0 ML/
VOLUME WETGHTED AVERAGBE SETTLEADLE
CONCENTRATION DURING FEAK 24 HOUR
PERIOD = . OO ML /L
ARITHMETIC AVERAGE SETTLEABLE
CONCENTRATION DURING FERIDD OF
SIGNIFICANT CONCENTRATION &= W OQ0 ML /L
ARITHMETIC AVERAGE SETTLEABRLE
COMCENTRATION DURING FEAK 24 HOUR
FERIOD we el ML /L.

Ll I A A SR S I B B B R R R
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*¥ak¥ CONTROL VARIABLES OFTIONS *x#K#%
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FRADTHN 1500 NRHP NGE NCSTR
A O 2 QUH 7 2
e DFU% rTLlwnY IN}UTt e 22 2T
ENT F\ANL..L L‘)(J\.) COEFFICIENT B 1. 0000
HEND LOSS COEFFICIENT =
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RIBER DIAMETER B6.00  INCHES
LENGTH OF FIPE. 60,00 FEET
VERTICAL HEAD DROF = B.71 FEET
ANXXE BASIN GEOMETRY %% %%k
O STAGE AREA  AVERAGE DEFTH DISCHARGE CAPACTITY
(FT) CACRES) (FT) (CFS) (ACRES-FT)

GO L B R s B e 84401 4+ e kA mrras G ek means reme mane res

B

iy TS, " G0 « 00 - 00

} 2,00 b 1.43 . 0 .28

4,00 el = L 5.12 . Q0 . 78

‘ 5,70 o 326 4.57 OO0 1.30

| b, DO 4% 4.82 4, 80 1.40

| 700 S b h 17.98 1.76

| 8. 00 « 398 6. 45 18,86 2014
| v BTORM EVENT SUMMARY *xxx*

L et Mo Adis ib R i

0 S bl ol s B o o S S o o - - T £ S b1

TURBULENCE FACTOR = 1.00

FERMANENT FOOL CAFACITY - 1.304 ACRE-ET
DEAD STORAGE = 20.00 FERCENT
TIME INCREMENT OUTFLOW = 10 HRS
VISCOSITY = L0009 CME*2/SEC
INFLOW RUNOFF VOLUME - L9911  ACRE-ET

OUTFLOW ROUTED VOLUME - .991  ACRE-FT

STORM VOLUME DISCHARGED (PLUG FLOW) = L9991 ACRE-FT
| FOND VOLUME AT PEAK STAGE = 1,495  ACRE-FT
| PEAK §TAGE = L2550 FT
| FEAK INFLOW RATE - 12.869 CFS

FEAK DISCHARGE RATE = 8.089 CFg

FEAK INFLOW SEDIMENT CONCENTRATION - LO0 MB/L

FEAK EFFLUENT SEDIMENT CONCENTRATION = SO0 MB/L.

FEAK EFFLUENT SETTLEABLE CONCENTRATION = LOO0D ML/L

FEAK EFFLUCNT SETTLEABLE CONGENTRATION - .00 MB/L

STORM AVERAGE EFFLUENT CONCENTRATION = SO0 ME/L.

AVERAGE EFFLUENT SEDIMENT CONCEMTRAT ION = SO0 ME/L

BASTN TRAE EFFICIENCY =ARKARKKERHK  PERCENT

DETENTION TIME OF FLOW WITH SEDIMENT - .26 HRS

DETENTION TIME FROM HYDROGRAPH CENTERS = V26 HRS ~

DETENTION TIME INCLUDIMG STORED FLOW = .6  HRS

BEDIMENT LOAD DISCHARGED s 00 TONS

FERIUD OF SIGNIFICANT COMCENTRATION - ~25.50  HRS

VOLUME WEIGHTED AVERAGE SETTLEABLE

CONCENTRATION DURING FERIOD OF

SIGNIFICANT CONCENTRATION = . O MLAL
VOLUME WEIGHTED AVERAGE SETTLEABLE

CONCENTRATION DURING PEAK 24 HOUR

FERIOD = ely ML /L.
ARITHMETIC AVERAGE SETTLEABLE

CONCENTRATION DURING FERIOD OF

SIGNIFICANT CONCENTERATION = SO0 ML/L
ARITHMETIC AVERAGE SETTLEARLE

CONCENTRATION DURING PEAK 24 HOUR

FERIOD s 00 ML/l

*¥% RUN COMPLETED %%%*
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SECTION 14

DRAINAGE CONTROL
WASTE ROCK DISPOSAL SITE
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