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VAUGHN HANSEN ASSOCIATES
Consultants I Encjneel'l

1

WATER QUAUTY DATA
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VAUGHN HANSEN ASSOCIATES
Consultants I Encjneers

WATER QUAUTY DATA Station
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VAUGHN HANSEN ASSOCIATES
Consultants I Encjneers
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VAUGHN HANSEN ASSOCIATES
Coneultants I En9i1eers
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VAUGHN HANSEN ASSOCIATES
Consultants I Engineers
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OU< ." ""'-" ,..... ,....

0"" no< "OW ... WATER ., TOTAt. FECAl.. STREP. eo.o. B.C.1l.. T"~ GillEM( ........
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OF' '0 ".. ".. "'" MG/1.. >,46/1.. MG/L IIIIG/I.. MG/L t.lIG/L .. (;/L "'''/L " " "'(;/L "'L WC/L MG/L IllG/L "" "n "n "'I,., ~ "'G/L ... ,/1.. ""/l ••0 " loIGll .. II.. ' "~/L Ci/L ,ill
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!I·71,·7 IZ:"I< <7 q "7 'J.Z \'5.1> 11.0 1•• :5 <1.1> 0.\'55 0.11,5 ~. lit 50.0 <b.OI ~I{j, I,.Yo 0.50 <O.DI Z.3.5 2/(P Z"ID

1.-!,.7/, //.'5a 15 7 r.. 1(DO \'2.D IZ'l> g.O <1,0 D, I t- 0.105 0.120 ql..O <'.01 3'60 5tD /'1(0 <0.0 "53.1 20'1 2'1Z

k-7t- 12':15 s.~ 19 /5 t.2 ~,D 15.0 'b.S <I•." O.\D O,IYO D.IID 4D.O 0.01 430 (M q,qo (b.OI zrS.Y Z3Y Z/,D,<f

-:J>.7~ 13:10 I( -ZO II'-. 7.3 /'.D 1/.0 7.3 <J.o b·~b MI.":, 1.085 39.,., <'b.O) '6.0 '180 7'fO !J.YO (1).0/ 21'1.1. Z"z. z~8.'

P·Z7.'1 11:70 5 z 1 17.5 1".5 q.c 10.5 (I.D 0.05 0.01'5 O.OZS /(/,o <•• 01 7,0 'I'l'J 7&,0 ZOO (b.O/ 33/1 2SZ Z9Z

II-J'l.;· 10CJ() 4.-;' -2 / 7.1 5.t /b.0 10.t. <.1.0 11I.0(P oNE 0.0.3:: /.1.0 <0.01 &,.to (90 780 1".,;4 I~",'l 373.: 30CP 310
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........... '""""""
......., ....... """"''''' 'ORON """"'" "'-"" """""'" """"'" """-' """'" OV.... FL.....~- IAON 'RON LEAD 0ElIQ.l0T loa-«> ...... """"'" ........ SO"" SO...,. SODUO 'ONC """"".. COMMENTS....... om:' - .... .- """ .",.. -- - H£Xm'" ..... D_
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7rZ-7(P 0.033 <1>.001 0.010 .(0.00 LoS.O "t.D 000(., 0.35 Q 00\ o.<:go 0,001 Z~.D OD'f') <liD'" <0.001 <0001 Zl~ oDO"" Z/.5 10.0 O.b~

f-3..7t. 0.01\ <O.OCI O,OC'\ <0.01>\ 7r./t ~.D 0.01'7- O.~ <0.001 O.ZOC <0.001 11!.I.0 O.O\~ '.Obb2 (O-bbl <0.001 z;z7 MO'! It.OO p.OII

~-n.," o.ole <0.001 0.00<- <o.oDI '52,0 l/.I> O.oo~ O;ZO <0.001 0.3\0 <0.001 liZ, O.olg o.~oz. <Mol <0.001 Z.21 <0."'" //,tJ 0.00'20

11-11-1< O,:,og <0.001 0.004 ,0.001 140.0 /".0 1,.ooZ O.to la.a<J' ~Z&,O LO.<>:> (PM( b.oJ7 ,o-a»l- I..o.oct ,o.OtJI 3-Z3 l..o.OQI 14.m 0.005
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CONSULTAHTSlIENON!PS

HanSER
aLLER

& LUCElRc
SALT 1,.AKl crrt. UTAH

WATER QUAUTY DATA

1

T£MPUATlItI: eOLIf'ORM NITROGEN PIfO''*A'E SOLID'
B1.". ....... ....,

'0.... TO"'- .CIOtT" ..,.. ....
"'CAL :0 . ....... H'nu.~ H1T1'llTt """"'" ,,,.- JOTAl. "'""" .. .. ..

~
TotAL. """ TI-.n .... .ut All(· - .. ,...,. ,.........'" me F.OW ... "'EO ,H TOT..... FlCAl. Sllt!P. e.O.D. ... T.ne. G...... - ..

I~
,so ' .. rOUL vov.U.£ CO, HCDS

..
Cll~'o. toeD! .c""" ACTIVITY

H"-N .. , NO. N """'" .... .... • 0 OH .... 'OWOS SOUOS CoCO

-" ... ... ... .. MG/L MG. lIlGIL MG • loll,. .,. ... .. OIL ." . , ." • L . • IL . IL .
~ Z:4<> D.D6Z, ~ 4- 1'7." '1"~ <0.:;. ~.17_- ~./ a.D85 2," /3 9b 1'2- //4- "'M 8,/
~, 16:!j M88 ,II; ~ 7,4- R.14 8.5 '74- 8'" '1A n k:l,9

~-I~- 0."'1.. /0 1/ 7.9 7,Il LtJ.&:. 45."- 14- LO.I /"P1 / ..... 0 ~'1 ~.A

OIJ.oDD4 25 /7 '1.R 7/ :115 ~'1!4 tJ ~7
1q.15-8 IZ:o -0-

-

........ ........... ....... ...... ~"" "'OH - CAl.CUl """"'" ..-... c"""'" """"" c..- OL""""" ..-. "OH "'OIl .BAG """'"~ ,..... """"'" ........ ....,. ...... """'" zo"" - SUf.FIOIE NAJOR N",JOR Co,.. .. c;;;-100 CO....UTS

...'" TOU. TOTAL TOTA.. TOU. tOTAl. TOTAL TOTAL TOTAL ... """'OR TO'AL TOTAL CH .... TOTAL OR TO"'- tOTAL TOTAL TOTA' loaL TOUl. TOTAL TOTAl" TOTAL .., TO'AL TOtA... TOTAt. TOtAL . CATIONS ......
MG/L .GI. MilL MG,. 'GIL ..,. OGI. HGIL ..,. MG/L lItl8lL MGIL 11I1/1. MIlL 'GIL HGIL .., . . HGIL WG/L "911. MOl. .., MG' ., OGI MG .., NOlL I~EQI G

L24Jl4 4,1 4.0/ 1'1.3- 3.& D,ol b,BS 4.D/ 5.5 M2 ~.cl ~.Ol iJ.,. Ia.oc.:l 3.8 iJ.;'IS <!D./ f,of7- 1/.31 3.18
~ /5.7 /,9 14.Q tJ./~ / • .:L /•.:L') 1.11.&, 0.:1"
~ C1!1.I. IJ.h 1,4- ().4- 1),.4- 1.53- I.'VA /,0+';

"UtI 4f.,5 5.~ I'w'! tJ.Z /),9 4.'1'1 5./8 . ;}.O:!J
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VAUGHN HANSEN ASSOCIATES
Consultants I Encjneers

WATER QUAUTY DATA

TEMPERATURI: COL.1fORM NITROGEN PMOlPtUrrE soues 01.

"L .....,.. ...... '0"'- """- ACIOITY 'U'HA 8m
FSCAL r-- . .-. NITRATE NITRlT£ .......,. ,,- TOTAL """" " " " ".... 'OT'L CONQ ~ .... .w< ALit ,- " ...... ,....

"",.. n.. FLOW ". WATER ., TOTAL FECAL STREit. c.O.O. G.o.o. T.O.C. OXYGEM ....... ....... " .. 'OT'" " '" ~ TQ.S. TOTAL
V~'r:~~r;t co, Iteo, ..

co~~ CaCO! o\CTMn ",,~m

Nit wH NO -N NO -N """'"- .,.-- 0' ~ .0 ~ " OR "'AI SCl.)$ CIICO
eF< 'e ... ... . IIIG/L IlIG/L MG/I.. MGIL .. .. ., • 'L • 'L MG/ .. '0 _ "'G/\. .. all. .. , . ., ." .... /L . ... .. - " L 'L

'k7.15 13~S
IT

15.1/~M J'I:06 M'I 1'1> B "./f It..R $/' J~II /03 Iq7,Z
"'11-35 15:g0 0.01#1 z.z. /3 1.4 ~D·I 0./08 A04i1 0.117 7.0 53 /'0 5z 8~ '{~ 55
7./Ul!i J5:oS o.olS 1"1 '"1 111.7 /D.S Zp, 17~ zkJ Z'It)

..I-A5 J5:51 0.001 II .; 1i.5 LD.I 0.08'1 D.DDl. D.O(,D /3.2- B, 7716 /I>t. z8Z,. &/)8 19t,
; D Mq -'I q ?~ 0.1:' D.~!S3 D.DzII 1.03'1 I..t; ~lJ 4'D /:1- I.~b 7D.;1. $7,(, '75

7.~fJ. JI:JI. o.ool. Ii 14 7.1 Lb." 9~ :;Y'I l.sdl /89
DJ4L IMlor: O,OD~ (" <:: 1,Z, L~,I tJ,tJI..A b,tri9 b,05/> 7,z I~ 223 zz 3'23 268 Z3(, I'fZ

IfZ1Jl1 /!{1Db

';-«1 /Z;JI1i I6.DD6 'ZI 1(, /,/1 10.42- PolS Ill,OI~ 0.1'1/ k5 It. 15b ?/~ ZZ8 lIAS 10/1
7-1-13'7 Jb:?6 Ill.OD" /1. 15 7." I.~ )6 11gb I~b!f /~

I-1·B-87 JI:/O v,.., /.1{ /0 8,0 tJ.ZD Q.D1.2. 41.005 o.c41 II, Z1 12.2'7 129 I~ ZZS 1$4- 19"
11·ZZ..!ll 17;"7D r..M" ~jJJp

'31·83 1'00

:-19I~ IJ:At:, D.I> I ZO II. ,'7. P, ",Z(, 0 .....9 ~"b"I' t.o~8 0,(/9 Z"! I'll I~~ ZZ~ /6Z /SZ.
11.?~ ..,." >.1>1>2- 20 I. ,",0 I!.D.'" 1R.4- ~O,I I;;:>o~ 171 I/P-o

~.- 'O:~ -0-

~... -- ........ "A..OR "-"""
s~"'-"'"'" """""" ....,. ...... .ORON CAllNIUII CALCUI a<.ORU- COllOLT ~ C'<NU FL...... IROR 'ROIl LEAO """"" '1CR8L ........ .......... 0lILIC0 .",. """"" ZINC -.. C-A

" CArot<> ..,."..., c=AX1OO COMMENTS

""
TOTA .. TOTA" TOT..... TOTAt. TOTA" TOTA" TOTAL -nmL 0lSS. ....... "'AL TO'AL C' ,... TOTAL ... ,..... TOTA .. TOT.... TOTAL TOTAL TOTAL TOTAl. TO'AL TOTA" ... TOT.... TOTAL TOTAL TOTA" S
M6/.. t.lG/L 1116/1. ""L ""'- MG/" ""L ""'L "'L ""L M9/L "'L MIll. 1016/1. ""'- "'L MilL . ""'- ""'- "" Mi/L ""'L "" . "'" m ,

~ t'tJIHI'tI ~;I/c-. ShIv.)

)Hi> 1"-/ ".~'1 2e ".$1 "...,0 1,0'1 1.1>9

""1-~ t.O./ ~O.DI I?"b, ).R 'LD.DI 0.'1" --<D.DI 3.0'1 I.DZ" <0.0 "".01 M.A ,(AIJlJZ b.LJI> ~.()/ /)'1'1 /)."1/ ~o,/

7.n-RJ. t...Z.1 Z.7 10.3 b,r-, ;''1~ ,4(nt. '/.ZI
../-A5 <0./ <fO.oJ S'f,'7 '1,1/ <0.0 0,/0 ,(o.oJ 13.f~ <D.n. ~,.o/ LI II /.91 LAM~ /''''' cn,o 3.13 J.82, Loll,

t..z1~ 0.'It, ~o.ol ZM .3.8 ..to.ol D,I:;P, ~o.o/ ¥,3 0.018 "D.OI .:'0.0/ 0.1./ ,(ADfJ /I·v.>o .cAN /. '9.'? U,9 ~ol tJ,'1Z7 S 171<'// £'6.1(
1·Z'(·f(, 1¥R.z. g.!;I. 1"."1 (J,'IO 1.71 3- ~ IZ.?5fl

'JD.(!i-£ 0,'18 t!o.ol I..;oM. $.(,0 <0.01 ~,2""; LO.ol ~~.6 <MI LII../ ..tao ",J! L4<te /,r,.; tJfK3 1(,9..;: 6',/JI!;9 <"." -3.oyn

I~Jn If}""",j ...11. C

1t.-t5-81 LO./ <0.01 I~tg 4.2- <D,cl o.A4 ,,0.01 9,4 0./>/2- LD.a LoD.ol O.~ 10.4ll2fI /00 ll,~ Z.77 z,q~ Lo.1 -Z.7+

11-1-87 I./,./; ~.% I/)·~ D.!] 08 '3.2D go? -Z}/l,

'-e-6'1 LIJ.I <-0.01 LOoDJ 52- ~.? 4.01 b.1 /J.Z"t Lo.oJ 1'1.<:; f),oztJ LMJJ ~o.ol /,0 L6,DlIZ. f),Q 410,'2. 4.z4- 4.11 L/), I ;,5z
14'?z-I' A~... ...q, "-~.,

:.\I~I

IrZf-IJ ~,/ LMI :n.z' a.llz ,lAOI O.,.e.&' " ••01 9.~ u..1 ~.nl ~o.oJ /),4- I.t..ooz 1.0 LoO,oJ Z:14- 1,..-5'"; 1<:0.1 4.0R
t~..tP. Sq.:3 ~.5!l J7.1 0.7 I.Z 444 1.4"t1 lAP:

,-n~
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VAUGHN HANSEN ASSOCIATES
Conaultants I En';nllrs

WATER QUAUTY DATA

TEMPDATUR! CDLIf'OAM NITROGEN I"HOSIJl4,Q'£ SOLlDS
BI.

OIL ...,.T< '0"'- 'O"l. "(IOITY 'U'HA .m
"'" = . - NITRATE NlmlTt

~ """"" TOTAL """" .. ~ ~ mAL ,."'- c"" ~ .... AU<
AL' ........ " .- .-DAT< m" FLOW .. WAT.. ,H TOTAL F!UoL $TflEP CO. ..~ '0' OAlAS( ......... TSS '"=' T.llS TOUL VOUTllE

.. .. AiCTlVln
"' ... tt I>IO."N NO. It ...-. - .0 .. .... '0 OH .... '''-l~$ S",()S co, HCO, ea( 0 ,.. CClCO, ACTMTT

C"" .PH .., .~ .., . " "'./1. GIL "GIL ." ... .. ".L .. , .. , . , ." " • I " ... .. . . .. , .,
IU·'1.·~1 IS;/!) .0-

·Ngi /h/f /)\)0'\ 16 IZ 9,,'1 1<'0.00! <'0.05 O'/IoD /3. ~ .:iO.D JiP!" Z:-'S 115.Yi 1'18 .co,"/
)I,,~I /4. ~I -() -

~ HI IV?' D.OD4 - \ ;). '/,,'1 "".001 In"q •• :200 1.;27,0 IM.D ~I 3'1n ::m.4~

/l·11-11 11:'10 -0-

lM~ JJ;Zo -D-

~·Ns:l IY;oO -0 -

"q.u, 13:?0 O.Dr 11 ~ '1,7 Albf! ~."'! I.DhD <D./ ~1...0 &to. 0 /~I 75,90 IIz.:n

~.II·fZ I!.;b~ D.O'Z. 1\\ l? ~:z. ~.b~\l b.lt> 7.DIM ~/') J591/1J ~35 :170 JKlIz 151
IIM·t jIf'Df, b,06 'I ~ ~.6 b./f "46DI 6.'10 ~D.DI /.Y~O 1.1"6 ~;.o I/q~ 1'15 /'7~ 5.:50 :1.76 I!.~~

liMA' -
UI~

'f.21"63
21-13 1$;/7 /).1 .:20 1:1- 1'1.7 LM~ ..boO I J~f IJb.{) g9.1l 9S,b 9:2. Jllr.30

1.zs.t3 15:~ (MO'I Z~ If I1.S .to. I "b~.! LMI b.b2 4'11 /~ l>K.lJ Iff/) l.;:n, 2DV.," /6'l '.tAO
IilAn 1/.:25 J.Jb:J. 6 ':< 7.8 4", tJo7(> "0.03. .;2'7 8V.t> ~JP; 3;; Zb2.S1

't· ·13 "'"aft' ~<J..t.

~Y J":~t' ~.

~U' 1/1:!>~ 1-'.2;1- JI~ '7 ~~ ~~.I ~.m 7./ I/:J,. '11 9:J. I~.to 'i.t..
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TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL =AL .... """COl TOTAL TOTAL ON ,... TOnI. - '0"'- TOTAL TOT.II- TOUl TOT4L TOTAL. TOTAl. TOTAL TOTAL ... TO",- TOTAL T.,.L TOTAL S
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VAUGHN HANSEN ASSOCIATES
Conaultants I Enc;nee,.

WATER QUAUTY DATA Stcrtion
Locatlon_',.:\....?.:.":.;;o...;."'"''''.....;....;.,.;.'.::''_..:'~..."'-'~'.;.'.:;c__

TEIlIPUAT\.It!" e,,,,",,,,,, NITROCJ(" PHOSPMoII'! SOLID'
BI.

OIL ...,.,.
'0,"" "TOL ACIOIT'l' ....... .m,.....

~ . --- ""'l< HITRlTt

~
~ ........ ""L """'" " " " ~~ """ eOlll ~ ""-

out ... ........ " .- ......
0Al< nME FLOW .. "".. " TOTA\, ....L STREP. c.o.o. L"" T.o.C. ....... ..-. " " .. " ". .., !,2TAI. VOl.ATIl.E e" lottOs

..
co~·~ CoCO, """"" .lIC1' ......TY

NH -1\1 NO ~N NO ... ..- PO .. PO l' SO 0. MUS SOUDt CoC 0
eFS "PM "," " MGIL ~G/L "" "0 L 0 lilli/I. " IL IL !,I9fL .. L

" I " " " . •.
34,-77 IY\'2,O -0-

110-7 13'.DO -0-

-10-7'1 14:36 -0-

-;if.71 15.'55 I 20 '! 'i,L) ID,O '1,,/ <I, D <rhDDI 0,10 0,10 <0.01 0.18 b,DZ5 9:,0 8:;,0 8'/,0 120 '73.7-

'I_IZ·7/, 15:05 0.07 ZI /II 7,7 7,3 (/,0 2,/,0 /0,0 I/O ;gO ~Z7
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!Z-IfJ.'U> fll:f,'i -0-
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1__,.......1-_ ...... - ........ "::'"
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VAUGHN HANSEN ASSOCIATES
Consultants I Engineers

WATER QUAUTY DATA Station vic: -5
Location_ ....¢....'4"""",""1...:;;£..:;c.;;;:;c...k",s~~""ail.C"~r~!JrZ~..<az<:u«!1f'=-

..,..
'FS

z·~:t IZ'OO -0-

waTIR 11K

COl,.ll'ORM

.......
TOTAL fECAl. STR£P.

32,0

"L PHOSPK.&Tt SOUOS

::: . NITRtTt """""" ~'",0G0l ....., TOT.... TOT'"
'.oc. GREASE

tlO H
.. "''''L ~

,,. TOTAL VOLATLE,.. • 0 • 1I$':M4... """'" PO .. PO .. '0 O. III BAS SOl-IDS ''''0'MG/l IolG/l "GIL MG/L "",/L "GIL MGIL MGIL MGIL MG/l MG/l • IL

\"I,D to,'! 1./;",0 (0.0/ 32D
'b,D 1./;, <1.0 <0.001 J./O OolZD I7,/OD //,D (0,0/ (0.01 1'l.0 3z0.
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,,"'- m ...
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CO, Heo, ..
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'1'70 Zo.OO <M>! "'7,/' 1hZ /13
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CAL<:LU ........ """""'"' FL"""'" ......... IRON ,- L£,I,O - !"""""" '''''''" .......... ....,,"" """'"..-- ......Oft -- ...... c. -- ."..,. ~ -- - ....,. ... -- -'''L "'L M611,. MG/L MG/L MOIL w6/l MGIL "'GIL
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1

COHSUL1NnSI_

HanSER
allER

&lUCEmc
SALT LAKl CITY. UTAH

WATER QUAUTY DATA

1 )

Station VL- '0
Location 'Sou\\-. 'fol'& Ec.c.\e:;, Ct"eef..

"bol/t Eu.\es C2.s..e\;.

n:NHltAT\JRlE ,,,.... NI'ROGIN PHOSPMIlrt SOLIDS
II.

'" .....,. .....,
"''''- """- ACIOITY ,,- 'eTA

FE"'- ~
, .- ~""'" .,""'" :E" ~- Tor.... "'""" " " " ~

"''''- "... - .... .... ALIe. ......... " ..... .....,,,. n.. fLOW ... .".. ., TOrN.. fECAL STlt!P, C.O.D. LO.11. T.o.C. ,..... ........ " " " " " '" to." fO"L v~'''-( CO. Hea, ..
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...".,., .cTIVITY
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-
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CONSULTANT'S/EMOtHEPS

HanSER
allER

& lUCEIRC
SALT LAKE c:rrY. UTAH

WATER QUAUTY DATA Station yc-,D
Location ~O!A\\ 'FO'f\:;" Eccles Ctee\:;

obp>'e. w.k:a Cru\s

nMPUATlM( eOl..... frfiTlIlO"1il ,...os~ t'JLlOS
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OIL ........ """'" T01N. T01N. A'C1ITT ,,- .W
FteAl. =. -. NITltAn NI'nllTt "= ~-

TOTAL 0Rn40 .. .. .. TOT-. '0"'- ",.. '.-rt .... ..... All( . ........ .. .- ,,,,,,,..". "'"' 'LOW .. WATER .. TOTAL FEtAL STltEP. eo.o. u. T.Q.C. ....... """"'- .. .. .. .. .. T88 ~ '1:0.5. TOTAL VOUloTI(.(
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VAUGHN HANSEN ASSOCIATES
Consultants I Encjneers

WATER QUAUTY DATA

1
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Location

\{t-ID
'SQI':""'-£o('); E.ccb Cfe~k

@Q\l~ Ec.c.\ee;. C('ee'c..
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B1_,,, ........ ...... mAL T""'- AClOlTY ,,- OETA

"'tAl. = . ...... .TRAT< NITRt'fE '"= ",TROOE> TOTAL. 0f!TH() .. ~ ~ TOTAL TOTAL C"", - ..... AU< ALit H........ .. .- .-~
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VAUGHN HANSEN ASSOCIATES
Conauttants I Enfine8rS

WATER QUAUTY DATA Station \fc. -\C
Location 50\.& ~..\\::.. ~\e6 C,ee);

isw, w\§,? u.\;..
TEIiIPPlAT\JIIf 'OLIFORM NITROGEN PHOI~ souo. B1_

OIL ....... TO"'- TO"'- ACIDHY ..- ,m...... = . ...... ~_T! "".,. -=: "....., TOTAL """'" .. ~ ~

~
TO"'- 'a<> - .... ... A\.I(. ......... " .- .-
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_0 _

_0 _ - 00 ... OO~ .. OH .... SlA-')' S\A.oa '0, HOI', etCO ,oo etCO,

'FS ,., ... ,.. .. , MG/L • IL NOL 'OI ., ., >013/1. ." ., ". IL . ." I I ., M"" .. . L .
s;;(\ It;IOD 0,'1 1'/ 1'3 p. //00 .;1.6 '1,00 I\?, ! 1/),/,0 thOOf <60 ,Dol (J,j~o ;:5C /&,0 ;;'''''' 7/;D 7,:10 I.?r,.. ~/6 <'6, I 1.0 ,:;, I
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APPENDIX R614-301-742.221a

Sediment Pond Calculations
and Details
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Figure A-3. Oeterminina eN for forest-range in Ihe western United States. 288-0-2824.
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==============================================================

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

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

7.35 .3143 .0000 .0000 .0 .00
7.37 .3156 .0000 .0000 4.2 .00
7.39 .3169 .0000 .0000 26.0 .00
7.41 .3183 .0000 .0000 55.6 .00
7.43 .3196 .0000 .0000 76.9 .00
7.45 .3209 .0000 .0000 83.8 .00
7.47 .3223 .0000 .0000 78.5 .00
7.49 .3236 .0000 .0000 66.3 .00
7.51 .3248 .0000 .0000 51.8 .00
7.53 .3259 .0000 .0000 38.2 .00
7.55 .327<) .0000 .0000 27.0 .00
7.58 .3281 .0001 .0000 18.3 .00
7.60 .3292 .0001 .0000 12.1 .00
7.62 .33(>3 .0002 .0000 7.7 .00
7.64 .3314 .0002 .0000 4.9 .00
7.66 .3325 .0002 .0000 3. () .00
7.68 .3336 .0002 .0000 1.8 .00
7.70 .3346 .0002 .0000 1.1 .01
7.72 .3357 .0003 .0000 .6 .01
7.74 .3368 .0003 .0000 .4 .01
7.76 .3379 .0003 .0000 .2 .01
7.78 .3390 .0004 .0000 .1 .01
7.80 .3401 .0004 .0000 .0 .01

11.88 1.6770 .6319 .0327 .0 16.72
11.90 1.7232 .6651 • (>331 .0 17.03
11.93 1.7694 .6986 · ()335 .0 17.33
11.95 1.8156 .7325 • ()339 .0 17.61
11.97 1.8617 .7667 · ()343 .0 17.88
11.99 1.9079 .8013 .0346 .0 18.13
12.01 1.9394 .8251 .0238 .0 18.32
12. (>3 1.9481 .8318 .0066 .0 18.19
12.05 1.9569 .8384 .0066 .0 17.33
12.07 1. 9656 .8451 .0067 .0 15.70
12.09 1.9744 .8517 .0067 .0 13.60

OUTFLOW
HYDROGRAPH

CFS

QPIN= 7.2073 INCHES
SCS 24-hoLlr

UNIT
HYDROGRAPH

CFS

RAINFALL
EXCESS
INCHES

QPCFS= 83.80 CFS
ITERATIONS= 8

VALLEY CAMP SEDIMENT POND 001A: 25-YR, 24-HR PEAK INFLOW

ACCUMULATED
RAINFALL RUNOFF

INCHES INCHES
TIME
HOURS

C3= 35.5247
TP= .1041 HOURS

PROJECT

AREA= 11.5 ACRES
AVERAGE BASIN SLOPE= 38.0 PERCENT
CURVE NUMBER= 86.4
DESIGN STORM= 2.92 INCHES
STORM DURATION= 24.0 HOURS
HYDRAULIC LENGTH= 2760. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



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

I
I

PROJECT VALLEY CAMP SEDIMENT POND 001A: 25-YR, 24-HR PEAK INFLOW
(Continued)

I TIME
HOURS

ACCUMULATED
RAINFALL

INCHES
RUNOFF
INCHES

RAINFALL
EXCESS
INCHES

UNIT
HYDROGRAPH

CFS

OUTFLOW
HYDROGRAPH

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

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

HYDROGRAPH PEAK=
TI ME TO F'EAI<=
RUNOFF VOLUME=

18.32 cfs
12.01 Hours
1.56 Acre-Feet

11.40
9.41

.0

.0
.0067
.0067

.8584

.8651
1.9832
1.991912.13

12.11

I
I
I

I
I
I
I
I
I
I
I
I
I
I
I
I



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

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

5.19 .1920 .0000 .0000 .0 .00
5.21 .1932 .0000 .0000 33.8 .00
5.23 .1943 .0000 .0000 99.8 .00
5.25 .1955 .0000 .0000 101.9 .00
5.27 .1966 .0000 .0000 67.3 .00
5.29 .1978 .0000 .0000 35.() .00
5.31 .1989 .0000 .0000 15.7 .00
5 .. 33 .2001 .0000 .0000 6.3 .00
5,,35 .. 2(>12 .0000 .0000 2.4 .00
5.37 .2024 .0000 .0000 .8 .00
5.39 .2()36 .0001 .0000 .. 3 .00
5.41 .2047 .0001 .0000 .0 .00

11.88 1.6698 .8932 .0370 .0 13.21
11.90 1. 7137 .9304 .. (>372 .0 13.31
11.92 1. 7577 .9679 .0374 .0 13.40
11.94 1.8016 1.0055 .0377 .0 13.49
11.96 1.8456 1.0434 .0379 .0 13.58
11.98 1.8895 1.0814 .0381 .0 13.66
12.00 1.9334 1.1197 • ()383 .0 13.74
12.02 1.9438 1.1288 .0091 .0 12.82
12.04 1.9521 1.1360 .0073 .0 9.89
12.06 1.9605 1.1433 .0073 .0 6.77
12.08 1.9688 1.1506 .0073 .0 4.63
12.10 1. 9771 1.1579 .0073 .0 3.50
12.12 1.9854 1.1652 .0073 .0 2.98

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

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

OUTFLOW
HYDROGRAPH

CFS

QPIN=15.1465 INCHES
SCS 24-hour

UNIT
HYDROGRAPH

CFS

RAINFALL
EXCESS
INCHES

RUNOFF
INCHES

QPCFS= 108.75 CFS
ITERATIONS= 8

13.74 cfs
12.00 Hours

1.20 Acre-Feet

ACCUMULATED
RAINFALL

INCHES
TIME
HOURS

PROJECT

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

TP= .0495 HOURS
C3= 74.6572

HYDROGRAPH PEAK=
TIME TO PEAK=
RUNOFF VOLUME=

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



==~===========================================================

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

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

QPIN=13.1325 INCHES
SCS 24-hoLlF"

UNIT OUTFLOW
HYDROGRAPH HYDROGRAPH

CFS CFS

10 . 9':." r.: ·f: ':5

12 . 00 HDLt r-<;:.

RAINFALL
RUNOFF EXCESS
INCHES INCHES

QPCFS= 93.76 CFS
ITERATIONS:::: 8

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

f3.0:3 '':'"J::"'''''~ .0000 .0000 .0 .00.. ·,,:,wL.L.

8.04 .. ~5532 .0000 .0000 8.9 .00
8 .. C>5 N :3542 .0000 .0000 45.9 .00
B.07 .3552 .0000 .0000 81 .6 .00
8.08 .:3562 .0000 .0000 \"13.8 .00
8. 10 .. 3572 .0000 .0000 84.9 .00
8. 1 1 113582 .0000 .0000 66. 1 .00
B. 1:::;: 1I:::::!::j92 .0000 .0000 46.4 .00
,3" 14 II :s,S():'Z .0000 .0000 :3() "1 .00
8/1 15 .. :3612 .0000 .0000 18.5 .00
B. 17 II ::::;\zS:22 .0000 .0000 10.8 .00
8. 18 ,,3632 .0000 .0000 I 1 .000.

8.20 u :3r~4~2 ,,0000 .0000 3.3 .00
8.21 '-::. l r.:.""""r .0000 .0000 1 .8 .00u •..)O....J.~

8rr:2::::: .. :3(:J('S~2 .0000 .0000 .9 .00
B.24 ,.36'72 .0001 .0000 i::." .0·0.w
El ":'25 a :3682 .0001 .0000 '-' .00II .~

8,,27 .. ~36rT2 .0001 .0000 .1 .00
f3 1128 .. :37()~2 .0002 .0000 .0 .00

1 1 .91 1 .7353 .6072 .0216 .0 10.36
1 1 .92 1 .7670 .6290 .0218 .0 10.47
1 1 .94 1 .7987 • 6:'.:i 10 .. ()22() .0 10.58
1 1 .95 1 .8304 .6732 .. ()222 .0 10.4)9
1 1 .97 1 .8620 .6956 .. ()224 .0 10.80
1 1 .98 1 .89:::;'7 .7182 Ir ():Z26 .0 10.90
12.00 1 .9254 .7410 .0227 .0 10.99
1:.2.01 1 .9400 .7514 .0105 .0 10.98
1:2. ()2 1 .9460 ., 75~i8 .0043 .0 10.44
12.04 1 .9520 .7601 • 004~5 .0 r~. 2:3
'1 ,., (0. J::" 1 .9580 .7645 .0044 .0 7 .,63... ..::." .) ..J

12.07 1 .9640 .7689 .0044 .0 6.05
of ~"'. .-)\:,? 1 .9700 .7732 .0044 II () 4.74.L";;" u tN·\..J

ACCU!"1ULATED
TIME RAINFALL
HOUF:S INCHES

HYDr':;:OGF:APH r':'I:::(~)K:::::

T II'1E TO PI:-:f7it::::::
!:;:UI\IUFF \../OL..UI'IIE::::

TP= .0571 HOURS

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

C3= 64.7302

PROJECTI
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



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

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

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

==============================================================
8.77 .4088 .0000 .'0000 .0 .00
8.78 .4104 .0000 .0000 15.7 .00
8.80 .4120 .0000 .0000 97.2 .00
8.82 .4135 .0000 .0000 207.8 .00
8.84 .4151 .0000 .0000 287.3 .00
8.86 .4167 .0000 .0000 313.0 .00
8.87 .4182 .0000 .0000 293.2 .00
8.89 .4198 .0000 .0000 247.5 .00
8.91 .4214 .0000 .0000 193.6 .01
8.93 • 423() .0000 .0000 142.8 .02
8.95 .4245 .0001 .0000 100.7 .02
8.96 .4261 .0001 .0000 68.4 .02
8.98 .4277 .0002 .0000 45.0 .(}3

9.00 .4292 .0002 .0000 28.9 • ()3

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

11.90 1.7236 .5135 .0248 .0 47.30
11.92 1. 7634 .5387 .0252 .0 48.20
11.94 1.8032 .5642 .0255 .0 49.06
11.96 1.8430 .5901 .0259 .0 49.89
11.98 1.8828 .6163 .0262 .0 50.69
11.99 1.9225 .6427 .0265 .0 51.46
12.01 1.9410 .6551 .0124 .0 51.98
12. ()3 1.9485 .6602 .0051 .0 51.17
12.05 1.9560 .665:::;' .0051 .0 48.13

VALLEY CAMP SEDIMENT POND 004A: 25-YR, 24-HR PEAK INFLOW

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

QPIN= 8.3664 INCHES
SCS 24-hoLlr

QPCFS= 312.99 CFS
ITERATIONS= 8

TP= .0896 HOURS
C3= 41.2379

PROJECTI
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



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

I
I

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

I TIME
HOUF:S

ACCUMULATED
RAINFALL

INCHES
RUNOFF
INCHES

RAINFALL
EXCESS
INCHES

UNIT
HYDROGRAPH

CFS

OUTFLOW
HYDROGRAPH

CFS

I
I

==============================================================
12.07 1.9636 .6704 .0051 .0 43.06
12.08 1. 9711 .6755 .0051 .0 36.94
12.10 1.9786 .6806 .0051 .0 30.81
12.12 1.9862 .6857 .0051 .0 25.40

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

I
I
I
I
I
I
I
I
I
I
I
I
I
I

HYDROGRAPH PEAK=
TI ME TO PEAI<=
RUNOFF VOLUME=

51.98 cfs
12.01 Hours
4.27 Acre-Feet
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AFTER CLEANING (OCTOBER 1988> IO~AV4 t10//t
POND NPDES 001A

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

7803 0 207 0 0 I
7804 1 1050 0.01 0.01

I
_., -

~

7805 2 3050 0.05 0.06
7806 3 4880 0.09 0.15
7807 4 6630 0.13 0.28
7808 5 7750 0.17 0.45
7809 6 9360 0.20 0.65
7810 7 -- 10350 0.23 0.87
7811 8 10670 0.24 1.11-
7812 9 11000 0.25 1.36
7813 10 13000 0.28 1.64
7814 11 14400 0.31 1.95
7815 12 15416 0.34 2.29
7816 13 16300 0.36 2.66 Exist. Primary spillway ( 18
7817 14 17500 0.39 3.05· E2-78'"/tO, I
7818 15 18800 0.42 3.46
7819 16 20000 0.45 3.91 Exist. Emergency spillway (

7820 17 20900 0.47 4.38 EL - 7.1'"/;>':r/
7821 18 22100 0.49 4.87

7821.5 18.5 22650 0.26 5.13
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POND NPDES 002A AFTER CLEANING~ NOVEMBER 198

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

7823 0 87 0 0
7824 1 549 0.01 0.01
7825 2 1300 0.02 0.03
7826 3 2180 0.04 0.07
7827 4 3120 0.06 0. 13 0

7828 5 4000 0.08 0.21
7829 6 4880 0. 10 0.31
7830 7 5445 0.12 0.4~e.tI'l:;hnz;' ,0 /

7831 8 6100 0.13 0.56 ()ec..,::uzT- 'CL - 73'J'O.J"
7832 9 6690 0.15 0.71
7833 \ 10 7020 0. 16 0.87
7834 11 7550 0. 17 1.04
7835 12 8460 0.18 1. 2~I+o/~~r 6'1. - 7i'3S";~
7836 13 9100 0.20 1. 4~6 E,L - 7?'3tf.3"
7837 14 9920 0.22 1.64 ~er/
7838 15 10810 0.24 1. 88

7838.6 15.6 11400 0. 15 2.1213
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AFTER CLEANING (OCTOBER 1988)
POND NPDES 003A

ELEV. STAGE AREA DEL VOL SUM VOL
FT FT FT,Z. AF AF

7855 0 2170 0 0
7856 1 6430 0. 10 0.10
7859 4 8150 0.50 0.60
7860 5 8830 0.19 0.80·
7861 6 7861 0.19 0.99
7862 7 9310 0.20 1. 18
7863 8 10500 0.23 1.4L/t'~7c/~ 7f'~Y, .2...
7864 9 11650 0.25 1.67
7865 10 12700 0.28 1.9~~ 5/-7~~S-
7866 11 14000 0.31 2.25 /'
7867 12 14580 0.33 2.S8
7868 13 15960 0.35 2.93
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8871 8 2598Q) 0.57 2. 2"~
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8873 10 30110 0.67 3.53
8874 11 32330 0.72 4.24 .
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~. ~
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I

Client: Valley Camp Coal Company - Stage Discharge Hydraulic Analysis - Sediment Pond 004A

I Project: 007.11.200
Date : November B, 19B9

I
Weir Flow Equation: G=CL(HI ••3/2 Where: C=3.27+0.4H/W
Orifice Flow Equation: G=C'A(2gH}.tl/2 C'= 0.6
Channel Weir Flow Equation: G=C"L(HI3/2

I Pipe Dia :
Weir Elev:
Chan Elev:

I Ch~n Wdth:
Welr Area:

1.5 feet
BB74.9 feet (1511

BB75.9 feet (msll
13 feet

1.77 feet squared

I
I
I
I
I
I
I

Weir Weir Weir Flow OriBce Governing Channel Channel Flow Combined

I Stage Head (HI C G(cfsl Flow (cfsl Flow (cfsl Head (ftj C' iHcfsl Flow (cfsl
===============================================================================================================================

8B74.9 0.0 3.35 0.00 0.00 0.00 0.00
8875.0 0.1 3.36 0.50 2.69 0.50 0.50
8875.1 0.2 3.37 1.42 3.80 1.42 1.42
8B75.2 0.3 3.38 2.62 4.66 2.62 2.62
B875.3 0.4 3.39 4.04 5.38 4.04 4.04
8875.4 0.5 3.40 5.66 6.01 5.66 5.66
887'5.5 0.6 3.41 7.46 6.59 6.59 6.59
8875.6 0.7 3.41 9.42 7.11 7.11 7.11
8875.7 0.8 3.42 11.54 7.61 7.61 7.61
8875.8 0.9 3.43 13.80 8.07 8.07 8.07
8875.9 1.0 3.44 16.20 8.50 8.50 0.0 2.05 0.00 8.50
8876.0 1.1 3.4'5 18.74 8.92 8.92 0.1 2.14 0.8e 9.80
B876.1 1.2 3.46 21.40 9.31 9.31 0.2 2.23 2.59 11.91
8876.2 1.3 3.47 24.19 9.70 9.70 0.3 2.32 4.96 14.65
8876.3 1.4 3.47 27.10 10.06 10.06 0.4 2.40 7.89 17.95
8876.4 1.5 3.48 30.13 10.41 10.41 0.5 2.47 11.35 21.77
8876.5 1.6 3.49 33.28 10.76 10.76 0.6 2.'53 15.29 26.04
8876.6 1.7 3.50 36.53 11.09 11.09 0.7 2.58 19.64 30.73
8876.7 1.8 3.51 39.90 11.41 11.41 0.8 2.62 24.37 35.78
8876.8 1.9 3.52 43.37 11.72 11.72 0.9 2.67 29.64 41.36
88lb.9 2.0 3.52 46.96 12.03 12.03 1.0 2.71 35.23 47.26
8877.0 2.1 3.'53 '50.64 12.32 12.32 1.1 2.74 41.09 '53.42
8877.1 2.2 3.54 54.43 12.61 12.61 1.2 2.77 47.34 59.95
8877.2 2.3 3.55 58.33 12.90 12.90 1.3 2.80 53.95 66.85

I
8877.3 2.4 3.56 62.32 13.17 13.17 1.4 2.82 60.73 73.90
8877.4 2.5 3.57 66.41 13.44 13.44 1.5 2.85 68.07 81.51

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

I
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I
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A member of the [HIH] group of companies

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

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

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

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

Billings
Boise
Casper
Colorado Springs
Denver
Elko
Evanston
Gilette
Glenwood Springs

Job No. 515889

January 31, 1989

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

350 West 2700 South
Salt Lake City, Utah 84115
801/487-3661

C 0 Moist Unit Saturated Unit
Pond No. psf Degrees Weight. pcf weight, pcf

1 400 22 112 124
2 150 31 107 122
3 150 31 107 122

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

Chen-Northern, Inc.

Attn: Mr. Marv Allen

Gentlemen:

Hansen, Allen and Luce
6771 South 900 East
Midvale, Utah 84047
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Hansen, Allen & Luce
January 30, 1989
Page 2

Bottom of Pond Top of Primary Top of Emergency
Pond No. feet Spillway, feet spillway, feet

1 7803.0 7816.1 7818.8
2 7823.0 7835.4 7836.3
3 7855.0 7863.2 7865.5

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

The safety factors have been calculated for rapid-drawdown
conditions. The soil beneath the elevation of the primary spillway
was assumed to be saturated. The calculated safety factors and
approximate slope angles for the sedimentation ponds are presented
below:

Pond No. Slope Safety Factor

1 2.2H:1V (upstream) 2.1
2 1.9H:1V (upstream) 1.3
3 1. 5H: 1V (upstream) 1.3

1 2.8H:1V (downstream) 4.1
2 1. 7H: 1V (downstream) 1.5
3 1. 8H: 1V (downstream) 1.5

It was determined that flattening the upstream slopes of
Sedimentation Ponds 2 and 3 to 2. 5V: lV will result in safety
factors of approximately 1.5 under rapid-drawdown conditions.

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

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

Chen-Northern, Inc.
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Hansen, Allen and Luce
January 31, 1989
Page 3

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

The safety factors obtained appear to be suitable for the
purpose of the ponds. Static and dynamic safety factors under
steady state conditions should be greater than 1.5 and 1.1,
respectively. Safety factors under rapid drawdown should be
greater th,an 1.1. Each of the slopes evaluated have safety factors
in excess of the minimum values. To maintain the minimum safety
factors presented above, the upstream and downstream slopes should
be no steeper than 1.5H:1V.

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

Sincerely,

Dean B. Griswold

DBG/cs
Rev. by

Chen-Northern, Inc.
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SOIL TOTAL SATURATED COHESION FRICTION PORE PRESSURE PIEZOMETRIC
TYPE UNIT WT. UNIT WT. INTERCEPT ANGLE PRESSURE CONSTANT SURFACE

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

1 .00 33.00
2 27.00 46.00
3 72.00 45.00
4 100.00 42.00

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

. --;.; ..-

~Iz~

.0.00

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

27.00 46.00
35.00 49.00
43.00 51.00
55.00 51.00
72.00 45.00

100.00 42.00

Y-WATER
(FT)

Y-LEFT
(FT)

X-WATER
(FT)

X-LEFT
(FT)

6 TOP BOUNDARIES
6 TOTAL BOUNDARIES

POINT
NO.

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

100 TRIAL SURFACES HAVE BEEN GENERATED.

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

AND X = 15.00 FT.

--SLOPE STABILITY ANALYSIS-
SIMPLIFIED JANBU METHOD OF SLICES

IRREGULAR FAILURE SURFACES

UNITWEIGHT OF WATER = 62.40

1 TYPE(S) OF SOIL

PIEZOMETRIC SURFACE NO. 1 SPECIFIED BY 4 COORDINATE POINTS

1 .00 33.00
2 V.OO %.00"
3 35.00 49.00

"4 43.00 51.00
5 55.00 51.00
6 72.00 45.00

ISOTROPIC SOIL PARAMETERS

BOUNDARY
NO.

BOUNDARY COORDINATES

PROBLEM DESCRIPTION VALLEY CAMP SED. POND STABILITY; RAPID
DRAWDOWNi UPSTREAMi POND 1A



FAILURE SURFACE SPECIFIED BY 8 COORDINATE POINTS

10.00 FT. LINE SEGMENTS DEFINE EACH TRIAL FAILURE SURFACE.

Y-SURF
eFT)

33.00
29.74
28.53
29.43
32.39
37.30
43.93
49.51

2.132 ***

. X-SURF
eFT)

.00
9.45

19.38
29.34
38.89
47.60
55.09
59.21

1,
2
3
4
5
6
7
8

POINT
NO.

EACH SURFACE TERMINATES BETYEEN X= 30.00 FT.
AND X= 70.00 FT.

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

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

***

·z
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1 TYPE(S) OF SOIL

100 TRIAL SURFACES HAVE BEEN GENERATED.

.. /.
/7.(/

.0.00

Y-WATER
(FT)

X-WATER
(FT)

POINT
NO.

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

BOUNDARY COORDINATES

7 TOP BOUNDARIES
7 TOTAL BOUNDARIES

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

1 .00 33.00 26.00 33.00 1
2 26.00 33.00 50.00 46.00 1
3 50.00 46.00 55.00 48.00 1
4 55.00 48.00 63.00 48.00 1
5 63.00 48.00 68.00 46.00 1
6 68.00 46.00 76.00 40.00 1
7 76.00 40.00 85.00 35.00 1

ISOTROPIC SOIL PARAMETERS

--SLOPE STABILITY ANALYSIS-
SIMPLIFIED JANBU METHOD OF SLICES

IRREGULAR FAILURE SURFACES

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

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

PROBLEM DESCRIPTION VALLEY CAMP SEDIMENTATION POND NO. 2Ai
RAPID DRAYDOWNi UPSTREAM

UNITWEIGHT OF WATER = 62.40

PIEZOMETRIC SURFACE NO. 1 SPECIFIED BY 5 COORDINATE POINTS

10 SURFACES INITIATE FROM EACH OF 10 POINTS EQUALLY SPACED
ALONG THE GROUND SURFAce BETweEN x = .00 FT.

1 .00 33.00
2 26.00 33.00
3 50.00 46.00
4 68.00 46.00
5 85.00 35.00

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

,,. ",'I
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AND X = 30.00 FT.

-.
EACH SURFACE TERMINATES BETWEEN X= 48.00 FT.

AND X= 85.00 FT.

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

8.00 FT. LINE SEGMENTS DEFINE EACH TRIAL FAILURE SURFACE.

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

FAILURE SURFACE SPECIFIED BY 7 COORDINATE POINTS

POINT X-SURF Y-SURF
NO. eFT) eFT)

1 23.33 33.00
2 30.94 30.54
3 38.94 30.92
4 46.28 34.10
5 52.02 39.67
6 55.42 46.91
7 55.50 48.00

*** 1.248 ***



1 TYPE(S) OF SOIL

100 TRIAL SURFACES HAVE BEEN GENERATED.

PROBLEM DESCRIPTION VALLEY CAMP SEDIMENTATION POND NO. 3Ai
RAPID DRAWDOWNi UPSTREAM

.".- • .' ~ .< •

.0.00

Y-WATER
(FT>

X-WATER
(FT>

POINT
NO.

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

UNITWEIGHT OF WATER = 62.40

PIEZOMETRIC SURFACE NO. 1 SPECIFIED BY 7 COORDINATE POINTS

1 .00 42.00
2 17.00 42.00
3 25.00 47.00
4 36.00 53.00
5 60.00 53.00
6 67.00 47.00
7 79.00 43.00

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

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

IRREGULAR FAILURE SURFACES

. BOUNDARY COORDINATES

8 TOP BOUNDARIES
8 TOTAL BOUNDARIES

BOUNDARY X-LEFT Y-LEFT X-RIGHT Y·RIGHT SOIL TYPE
NO. (FT) (FT) (FT> (FT> BELOW BND

1 .00 42.00 17.00 42.00 1
2 17.00 42.00 25.00 47.00 1
3 25.00 47.00 36.00 53.00 1
4 36.00 53.00 38.00 56.00 1
5 38.00 56.00 56.00 56.00 1
6 56.00 56.00 60.00 53.00 1
7 60.00 53.00 67.00 48.00 1
8 67.00 48.00 79.00 43.00 1

ISOTROPIC SOIL PARAMETERS

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

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

. 1
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10 SURFACES INITIATE FROM EACH OF 10 POINTS EQUALLY SPACED
ALONG THE GROUND SURFACE BETWEEN X = .00 FT.

AND X = 20.00 FT.

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

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

8.00 FT. LINE SEGMENTS DEFINE EACH TRIAL FAILURE SURFACE.

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

FAILURE SURFACE SPECIFIED BY 6 COORDINATE POINTS

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

1 15.56 42.00
2 23.40 40.40
3 31.28 41.76
4 38.13 45.89
5 43.02 52.22
6 44.13 56.00

*** 1.284 ***



.0.00

X-RIGHT Y-RIGHT SOIL TYPE
CFT) CFT) BELOW BND

28.00 45.00 1
45.00 51.00 1
57.00 51.00 1
65.00 49.00 1
73.00 46.00 1

100.00 33.00 1

SPECIFIED BY 4 COORDINATE POINTS

Y-WATER
(FT)

Y-LEFT
CFT)

X-LEFT
CFT)

X-WATER
(FT)

6 TOP BOUNDARIES
6 TOTAL BOUNDARIES

POINT
NO.

1 112.0 124.0 400.0 22.0
1 PIEZOMETRIC SURFACECS) HAve BEEN SPECIFIED

BOUNDARY
NO.

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

NO. CPCF) CPCF) CPSF) CDEG) PARAMETER (PSF) NO.

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

ISOTROPIC SOIL PARAMETERS

UNITWEIGHT OF WATER = 62.40

1 TYPECS) OF SOIL

·····~LU~~ STABILITY ANALYSIS-
SIMPLIFIED JANBU METHOD OF SLICES

IRREGULAR FAILURE SURFACES

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

PIEZOMETRIC SURFACE NO.

1 .00 42.00
2 28.00 45.00
3 73.00 46.00
4 100.00 33.00

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

100 TRIAL SURFACES HAVE BEEN GENERATED.

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

AND X = 28.00 FT.

. BOUNDARY COORDINATES
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EACH SURFACE TERMINATES BETWEEN X = 42.00 FT.
AND X = 70.00 FT.

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

10.00 FT. LINE SEGMENTS DEFINE EACH TRIAL FAILURE SURFACE.

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

. ', .. ":'

FAILURE SURFACE SPECIFIED BY 8 COORDINATE POINTS

POINT X-SURF Y'SURF
NO. eFT) eFT)

1 .00 42.00
2 7.07 34.93
3 15.99 30.41
4 25.87 28.88
5 35.74 30.50
6 44.62 35.11
7 51.62 42.25
8 55.95 51.00

*** 4.143 ***
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.0.001 107.0 122.0 150.0 31.0
1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED

BOUNDARY' COORDINATES

8 TOP BOUNDARIES
8 TOTAL BOUNDARIES

BOUNDARY X-LEFT Y-LEFT X-RIGHT Y-RIGHT SOIL TYPE'
NO. (FT) (FT) (FT) (FT) BELOW BND

1 .00 30.00 35.00 35.00 1
2 35.00 35.00 44.00 40.00 1
3 44.00 40.00 52.00 46.00 1
4 52.00 46.00 57.00 48.00 1
5 57.00 48.00 65.00 48.00 1
6 65.00 48.00 70.00 46.00 1
7 70.00 46.00 94.00 33.00 1
8 94.00 33.00 100.00 33.00 1

ISOTROPIC SOIL PARAMETERS.

UNITWEIGHT OF WATER = 62.40

1 TYPE(S) OF SOIL

:-SLOPE STABILITY ANALYSIS-
SIMPLIFIED JANBU METHOD OF SLICES

IRREGULAR FAILURE SURFACES

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

PIEZOMETRIC SURFACE NO. 1 SPECIFIED BY 7 COORDINATE POINTS

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

1 .00 ~.OO

2 35.00 35.00
3 44.00 40.00
4 60.00 45.00
5 70.00 46.00
6 94.00 33.00
7 100.00 33.00

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

100 TRIAL SURFACES HAVE BEEN GENERATED.

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

NO. (PCF) (PCF) (PSF) (DEG) PARAMETER (PSF) NO.
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10 SURFACES INITIATE FROM EACH OF 10 POINTS'EQUALLY SPACED

ALONG THE GROUND SURFACE BETWEEN X = .00 FT.
AND X = 35.00 FT.

;,','Ii' ... '
EACH SURFACE TERMINATES BETWEEN X = 50.00 FT.

AND X= 80.00 FT.

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

8.00 FT. LINE SEGMENTS DEFINE EACH TRIAL FAILURE SURFACE.

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

FAILURE SURFACE SPECIFIED BY 8 COORDINATE POINTS

POINT X-SURF Y-SURF
NO. (fT) eFT)

1 23.33 33.33
2 30.71 30.23
3 38.65 29.24
4 46.56 30.43
5 53.85 33.72
6 59.98 38.86
7 64.49 45.47
8 65.31 47.88

.*** 1.456 ***



100 TRIAL SURFACES HAVE BEEN GENERATED.

1 TYPE(S) OF SOIL

PID

.0.00

Y-WATER
(FT)

X·WATER
(FT)

POINT
NO.

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

··~LOPE STABILITY ANALYSIS··
SIMPLIFIED JANBU METHOD OF SLICES

IRREGULAR FAILURE SURFACES

10 SURFACES INITIATE FROM EACH OF 10 POINTS EQUALLY SPACED

BOUNDARY COORDINATES

6 TOP BOUNDARIES
6 TOTAL BOUNDARIES

BOUNDARY X-LEFT Y·LEFT X-RIGHT Y·RIGHT SOIL TYPE
NO. (FT) (FT) (FT) (FT) BELOW BND

1 .00 38.00 21.00 43.00 1
2 21.00 43.00 33.00 48.00 1
3 33.00 48.00 44.00 56.00 1
4 44.00 56.00 62.00 56.00 1
5 62.00 56.00 64.00 53.00 1
6 64.00 53.00 83.00 42.00 1

ISOTROPIC, SOIL PARAMETERS

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

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

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

RAPID DRAWDOWN

UNITWEIGHT OF WATER = 62.40

1 .00 38.00
., 2 21.00 43.00

3 33.00 48.00
4 52.00 53.00
5 64.00 53.00
6 75.00 47.00
7 83.00 42.00

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

PIEZOMETRIC SURFACE NO. 1 SPECIFIED BY 7 COORDINATE POINTS
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FAILURE SURFACE SPECIFIED BY 8 COORDINATE POINTS

8.00 FT. LINE SEGMENTS DEFINE EACH TRIAL FAILURE SURFACE~

40.38
37.69
37.12
38.71
42.34
47.75
54.54
56.00

Y·SURF
(FT)

1.484 ***

10.00
17.54
25.52
33.36
40.49
46.38
50.61
51.0S

X-SURF
(FT)

1
2
3
4
5
6
7
8

POINT
NO.

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

EACH SURFACE TERMINATES BETWEEN X= 41.00 FT.
AND X = 75.00 FT •

***

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

. ALONG THE GROUND SURFACE BETWEEN X = .00 FT.
AND X = 30.00 FT.
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-~SLOPE STABILITY ANALYSIS-
SIMPLIFIED JANBU METHOD OF SLICES

IRREGULAR FAILURE SURFACES

PROBLEM DESCRIPTION VALLEY CAMP SEDIMENTATION POND NO. 3Ai
UPSTREAMi STEADY-STATEi DYNAMIC

BOUNDARY COORDINATES

STOP BOUNDARIES
S TOTAL BOUNDARIES

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

1 .00 -42.00 17.00 42.00 1
2 17.00 42.00 25.00 47.00 1
3 25.00 47.00 36.00 53.00 1
4 36.00 53.00 3S.00 56.00 1
5 3S.00 56.00 56.00 56.00 1
6 56.00 56.00 60.00 53.00 1
7 60.00 53.00 67.00 4S.00 1

-S 67.00 4S.00 79.00 43.00 1
ISOTROPIC SOIL PARAMETERS

j/
/to

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

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

PIEZOMETRIC SURFACE NO. 1 SPECIFIED BY 2 COORDINATE POINTS

1 TYPE(S) OF SOIL

UNITWEIGHT OF WATER = 62.40

.0.00

Y·WATER
(FT)

42.00
43.00

.00
79.00

X-WATER
(FT)

1 
2

POINT
NO.

1 10S.0 122.0 150.0 31.0
1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED

A HORIZONTAL EARTHQUAKE LOADING COEFFICIENT
OF .100 HAS BEEN ASSIGNED

-1

I
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I

A VERTICAL EARTHQUAKE LOADING COEFFICIENT
OF .000 HAS BEEN ASSIGNED

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

I
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TECHNIQUE FOR GENERATING CIRCULAR SURFACES, HAS BEEN SPECIFIED.

. .
, 100 TRIAL'SURFACES HAVE BEEN GENERATED. "

, ,

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

AND X = 20.00 FT.

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

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

8.00 FT. LINE SEGMENTS DEFINE EACH TRIAL FAILURE SURFACE.
I

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

FAILURE SURFACE SPECIFIED BY 6 COORDINATE POINTS

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

1 15.56 42.00
2 23.40 40.40
3 31.28 41.76
4 38.13 45.89
5 43.02 52.22
6 44.13 56.00

*** 1.623 ***



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

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

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

.0.00

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

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

Y'WATER
(FT)

38.00
42.00

Y-LEFT
(FT)

X-LEFT
(FT)

X-IIATER
(FT)

.00
83.00

6 TOP 'BOUNDARIES
6 TOTAL BOUNDARIES

1
2

POINT
NO.

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

1 TYPE(S) OF SOIL

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

ISOTROPIC SOIL PARAMETERS

BOUNDARY
NO.

BOUNDARY COORDINATES

·~--SLOIPE STABILITY ANALYSIS-
SIMPLIFIED JANBU METHOD OF SLICES

. IRREGULAR FAILURE SURFACES

UNITWEIGHT OF WATER = 62.40

A VERTICAL EARTHQUAKE LOADING COEFFICIENT
OF .000 HAS BEEN ASSIGNED

A HORIZONTAL EARTHQUAKE LOADING COEFFICIENT
OF .100 HAS BEEN ASSIGNED

'PROBLEM DESCRIPTION VALLEY CAMP SED. POND 3A; DOWNSTREAM;
STEADY-STATE; DYNAMIC, A=O.1g

. PIEZOMETRIC SURFACE NO. 1 SPECIFIED BY 2 COORDINATE POINTS
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FAILURE SURFACE SPECIFIED BY 10 COORDINATE POINTS

, 8.00 FT. LINE SEGMENTS DEFINE EACH TRIAL FAILURE SURFACE.

~, .. ;,.',

Y·SURF
(FT)

38.00
34.59
32.55 .,
31.95
32.79
35.06
38.67
43.52
49.44
56.00

1.665 ***

X-SURF
(FT)

.00
7.24

14.97
22.95
30.91
38.58
45.71
52.08
57.46
61.54

1
2
3
4
5
6
7
8
9

10

POINT
NO.

.,:'... ;.

100 TRIAL SURFACES HAVE BEEN GENERATED.

EACH SURFACE TERMINATES BETWEEN X = 41.00 FT.
AND X = 75.00 FT.

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

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

***

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

AND X = 30.00 FT •
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.0.00

Y-WATER
(FT)

X-WATER
(FT)

-~SLOPE STABILITY ANALYSIS--
- SIMPLIFIED JANBU METHOD OF SLICES

IRREGULAR FAILURE SURFACES

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

. POINT
NO.

BOUNDARY COORDINATES

. 8 TOP BOUNDARIES
8 TOTAL BOUNDARIES

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

1 .00 42.00 17.00 42.00 1
2 17.00 42.00 25.00 47.00 1
3 25.00 47.00 36.00 53.00 1
4 36.00 53.00 38.00 56.00 1
5 38.00 56.00 56.00 56.00 1
6 56.00 56.00 60.00 53.00 1
7 60.00 53.00 67.00 48.00 1
8 67.00 48.00 79.00 43.00 1

ISOTROPIC SOIL PARAMETERS

1 TYPE(S) OF SOIL

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

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

AND X = 20.00 FT.

UNITWEIGHT OF WATER = 62.40

PIEZOMETRIC SURFACE NO. 1 SPECIFIED BY 2 COORDINATE POINTS

.00 42.00
2 . ~.OO ~.OO

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

100 TRIAL SURFACES HAVE BEEN GENERATED.

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

. NO. (PCF) (PCF) (PSF) (DEG) PARAMETER (PSF) NO.
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EACH SURFACE TERMINATES BETWEEN X = 32.00 FT.
AND X = 79.00 FT.

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

8.00 FT. LINE SEGMENTS DEFINE EACH TRIAL FAILURE SURFACE.

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

FAILURE SURFACE SPECIFIED BY 6 COORDINATE POINTS

POINT X-SURF Y·SURF
NO. (FT) . (FT)

1 15.56 42.00
2 23.40 . 40.40
3 31.28 41.76
4 38.13 45.89
5 43.02 52.22
6 44.13 56.00

*** 2.013 ***



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

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

.0.00

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

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

Y-WATER
(FT)

Y-LEFT
(FT)

X-LEFT
(FT)

X-WATER
(FT)

--SLOPE STABILITY ANALYSIS-
SIMPLIFIED JANBU METHOD OF SLICES

IRREGULAR FAILURE SURFACES

6 TOP BOUNDARIES
6 TOTAL BOUNDARIES

POINT
NO.

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

BOUNDARY
NO.

1 TYPE(S) OF SOIL

UNITWEIGHT OF WATER = 62.40

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

ISOTROPIC SOIL PARAMETERS

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

AND X = 30.00 FT.

PIEZOMETRIC SURFACE NO. 1 SPECIFIED BY 2 COORDINATE POINTS

EACH SURFACE TERMINATES BETWEEN X = 41.00 FT.

.00 38.00
. 2' 83.00 42.00

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

100 TRIAL SURFACES HAVE BEEN GENERATED.

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

, BOUNDARY COORDINATES
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AND X = 75.00 FT.

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

8.00 FT. LINE SEGMENTS DEFINE EACH TRIAL FAILURE SURFACE.

THE FACTOR OF SAFETY FOR THE TRIAL FAILURE SURFACE DEFINED
BY THE COORDINATES LISTED BELOW IS MISLEADING.

" FAILURE SURFACE DEFINED BY 7 COORDINATE POINTS

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

1 30.00 46.75
2 36.95 42.79
3 44.57 40.34

"4 " 52.52 39.52
5 60.48 40.35
6 68.09 42.81
7 74.88 46.70

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

FAILURE SURFACE SPECIFIED BY 6 COORDINATE POINTS

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

1 20.00 42.76
2 27.82 41.06
3 35.73 42.25
4 42.69 46.20
5 47.78 52.37
6 48.99 56.00

*** 2.173 ***
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PIEZOMETRIC SURFACE NO. i SPECIFIED BY 6 COORDINATE POINTS

UNITWEIGHT OF WATER = 62.40

1 107.0 122.0 150.0 31.0 .00 .0
1 PIEZOMETRIC SURFACEISJ HAVE BEEN SPECIFIED

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

NO. (PCFl IPCFl IPSFl IDEGl PARAMETER IPSF1No.

'L/~

H= )( .Fr

~S'-1-r= (2.-z, p4
tti4 ': 1"1 ,4

4' ~ 3/

C : ISo fsf

nAP}}) "D/?Aw[)()w,.}

-rs -:: /. IS-

'5td?~ = I, S" H : I V

X-RIGHT V-RIGHT SOIL TYPE
1FT) IFTJ BELOW BND

20.00 40.00
40.00 53.00
47.00 5B.00
55.00 58.00
73.00 46.00
82.00 40.00

Y-WATER
1FT)

V-LEFT
1FT)

X-WATER
(FTJ

X-LEFT
IFTJ

6 TOP BOUNDARIES
6 TOTAL BOUNDARIES

POINT
NO.

--SLOPE STABILITY ANALYSIS-
SIMPLIFIED JANBU METHOD OF SLICES

IRREGULAR FAILURE SURFACES

1 TYPE(SJ OF SOIL

.00 40.00
2 20.00 40.00
3 40.00 53.00
4 50.00 53.00
5 73.00 46.00
6 82.00 40.00

ACRITICAL FAILURE SURFACE SEARCHING METHOD, USING ARANDOM
TECHNIQUE FOR GENERATING CIRCULAR SURFACES, HAS BEEN SPECIFIED.

BOUNDARY
NO.

80UNOARY COORDINATES

.00 40.00
2 20.00 40.00
3 40.00 53.00
4 47.00 5B.00
5 55.00 58.00
6 73.00 46.00

ISOTROPIC SOIL PARAMETERS

PRDBLEM DESCRIPTION VAL-CAM SED. PONDS; GENERIC POND WI STEE
PEST SLP ~ HIBHEST EMB ~ WEAK SOIL
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10 SURFACES INITIATE FROM EACH OF 10 POINTS EQUALLY SPACED

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

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

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

8.00 FT. LINE SEGMENTS DEFINE EACH TRIAL FAILURE SURFACE.

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

FA:LURE SURFACE SPEC!FIED BY i COORDINATE POINTS

POINT X-SURF Y-SURF
NO. (FTJ IFTl

16.67 40.00., 24.10 37.04"
3 32.10 36.7i
4 39.71 39.22
5 46.05 44.10
6 . 50.36 50.84
7 52.00 58.00

Hf 1.153 Hf
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SOIL TOTAL SATURATED COHESION FRICTION PORE PRESSURE PIEZOMETRIC
TYPE UNIT WT. UNIT WT. INTERCEPT ANGLE PRESSURE CONSTANT SURFACE

NO. (pen (PCF! IPSFJ <DESI PARAMETER (PSFJ NO.

PIEZOMETRIC SURFACE NO. 1 SPECIFIED BY 2 COORDINATE POINTS

UNITWEISHT OF WATER = 62.40
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tSA"fs I 7. 7.. pcJ

~:: ~I pc..f.

4>=' "3J-

c.: J~~f$!
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Y-WATER
(FTJ .

X-WATER
(FTJ

--SLOPE STABILITY ANALYSIS-
SIMPLIFIED JANBU METHOD OF SLICES

IRREGULAR FAILURE SURFACES

6 TOP BOUNDARIES,
6 TOTAL BOUNDARIES

POINT
NO.

1 TYPE(SJ OF SOIL

.00 40.00
2 82.00 40.00

ACRITICAL FAILURE SURFACE SEARCHING METHOD, USING ARANDOM

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

BOUNDARY X-LEFT Y-LEFT X-RIGHT Y-RIGHT SOIL TYPE
NO. 1FT> 1FT} IFTJ (FT> BELOW BND

1 0'1 40.00 32.00 40.00• v

2 32.00 40.00 43.00 53.00
3 43.00 53.00 47.00 58.00
4 47.00 58.00 55.00 58.00
5 55.00 58.00 73.00 46.00
6 73.00 46.00 82.00 40.00

ISOTROPIC SOIL PARAMETERS

BOUNDARY COORDINATES

PROBLEM DESCRIPTION VAL-CAM SED. PONDS; GENERIC POND WI STEE
PEST SL? ~ HIGHEST EMS ~ WEAK SOIL
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FAILURE SURFACE SPECIFIED BY 7 COORDINATE POINTS

100 TRIAL SURFACES HAVE BEEN GENERATED.

8.00 FT. LINE SEGMENTS DEFINE EACH TRIAL FAILURE SURFACE.

40.00
38.41
39.20
42.30
47.43
54.14
58.00

V-SURF
IFTl

20.00
27.84
35.80
43.1B
49.31
53.67
54.76

X-SURF
(FTl

5

2

1
2
3
4

6
7

POINT
NO.

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

AND X= 30.00 FT.

Jff 1.514 Jff

TECHNIQUE FOR GENERATING CIRCULAR SURFACES, HAS BEEN SPECIFIED.

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

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

FOLLOWING ARE DISPLAYED THE TEN MOST CRITICAL OF THE TRIAL
FAILURE SURFACES EXAMINED. THEY ARE ORDERED - MOST CRITICAL
FIRST.
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GEOSLOPE
Version 2.0

Supplied by GEOCOMP Corp.
342 Sudbury Rd., Concord, MA. 01742

(6171 369-B304

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

SEOSLOPE is based on the progra., STABLZ, developed
at Purdue University under sponsorship of the
Federal Highway Administration.

SEOCOMP Corp. has ~odified the progral to run on
various microcomputers and plotting devices.
SEOCOMP Corp. aakes no warranties as to the fitness
of this software. The user bears all responsibility
for accuracy and correctness of results produced by
this software. See the users lanual for further
warranty information.

--SLOPE STABILITY ANALYSIS-
SIMPLIFIED JANBU METHOD OF SLICES

IRREGULAR FAILURE SURFACES

PROBLEM DESCRIPTION VAL-CAM SED. PONDS; GENERIC POND WI STEE
PEST SlP ~ HIGHEST EMS ~ WEAK SOIL

BOUNDARY COORDINATES

6 TOP BOUNDARIES
6 TOTAL BOUNDARIES

BOUNDARY X-LEFT V-LEFT X-RIGHT V-RIGHT SOIL TYPE
NO. IFTl 1FT) IFTI 1FT) BELOW BND

1 .00 40.00 34.00 40.00 1
2 34.00 40.00 43.00 53.00 1
3 43.00 53.00 47.00 58.00 1
4 47.00 5B.00 55.00 58.00 1
5 55.00 58.00 73.00 46.00 1
6 73.00 46.00 B2.00 40.00 1

ISOTROPIC SOIL PARAMETERS

1 TYPE(SJ OF SOIL

l+~lf fr
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100 TRIAL SURFACES HAVE BEEN GENERATED.

8.00 FT. LINE SEGMENTS DEFINE EACH TRIAL FAILURE SURFACE.

40.00
40.00

Y-WATER
(FTI

.00
82.00

X-WATER
(FTi

1
2

POINT
NO.

AVERTICAL EARTHQUAKE LOADING COEFFICIENT
OF .000 HAS BEEN ASSIGNED

AHORIZONTAL EARTHQUAKE LOADING COEFFICIENT
OF .100 HAS BEEN ASSIGNED

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

AND X= 30.00 FT.

UNITWEIGHT OF WATER = 02.40

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

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

NO. (PCFI (PCFI (PSFI <DESI PARAMETER (PSFI NO.

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

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

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

FOLLOWING ARE DISPLAYED THE TEN MOST CRITICAL OF THE TRIAL

PIEZOMETRIC SURFACE NO. 1 SPECIFiED BY 2 COORDINATE POINTS
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Hi 1.267 Ht

FAILURE SURFACE SPECIFIED BY 6 COORDINATE POINTS

FAILURE SURFHCE SPECIFIED BY 7 COORDINATE POINTS

40.00
37.66
38.90
43.48
50.48
58.00

40.00
39.25
41.12
45.41
51.65
57.21

V-SURF
1FT!

V-SURF
1FT!

3

26.67
34.32
42.22
48.78
52.66
53.06

26.67
34.63
42.41
49.17
54.17
56.18

X-SURF
1FT!

X-SURF
(FT)

1
2
3
4
5
6

3
4
5
6

1
2

POINT X-SURF V-SURF
NO. 1FT! 1FT)

1 20.00 40.00
2 27.84 38.41
3 35.80 39.20
4 43.18 42.30
5 49.31 47.43
6 53.67 54.14
7 54.76 58.00

POINT
NO.

POINT
NO.

itt 1.211 tit

FAILURE SURFACE SPECIFIED BY 6 COORDINATE POINTS

FAILURE SURFACES EXAMINED. THEY ARE ORDERED - MOST CRITICAL
FIRST.
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Samoles wel"'e taken by dl"'iving (by hand) a thin walled
aluminum tube into cut outs fl"'om the embankment appl"'oximately 2
feet above the watel'" and 2 feet in fl"'om the sUl"'face.

As to the l"'equest of Randy Hal"'ten, Division of Oil, Gas and
Mining, no engineel"'ing analysis has been pel"'fol"'med , only the
testing of the samples. If you have any questions l"'egal"'ding this
infol"'mation please do not hesitate to call.

Samples #1 & #5, and #2 & #3, wel"'e so similal'" that only one
dil"'ect sheal'" was done oel'" set. Sample #4 was distul"'bed and no
dil"'ect was pel"'fol"'med but the tOl"'vane sheal'" in the field was 200
pst.

sheal"', soi I
taken fl"'om

di rect
samples

United States Department
of Commerce Accredited

Sincel"'ely,

~11"rf.:-.~
T.::.m M,: Namee .
Lab Managel'"

5826 South 1900 Welt
Ray, Utah 84067
Phone 776-5355

December 2, 1988

TESTING LABORATORIES

~~~".' . C}~
, ......../ ~
,? V

~

place density,
propel"'ties of

Gas,Mining

532 Welt 3560 South
Salt Lake City, Utah 84115

Phone 2664498

bottom is a light bl"'own sandy clay with some silt.
west sides have a gl"'ay silty sand. The colol'"
be natul"'al but is pl"'obably the l"'esult of coal dust

the pond ovel'" the yeal"'s.

Steve Tanner

GARCO

Randy Hal"'ten
Division of·Oil,

National Voluntary
Laboratory Accreditation
Program

cc:

The o.:,nd
The s':,uth and
change could
dep.:,sited in

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

Attn:

Gentlemen,

Valley Camp
Scofi el d R,::.ute
Helper, Utah 84526
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Member: ASTM. ACI. AGC .
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34.1
1637
14.7
120.1
15.8
'126.4

ll&0(ll~\1~M
~ DEC -G \988

VALLEY CAMP OF U1AH. \NC.

'384
15.8
113.4
16.9
120.4

20.5

lQQQ

United States Department
of Commerce Accredited

§QQ

15.9
763
15.2
115.7
17.3
108.2

Sincerely,

- Z~:t'L~
Lab Manager

5826 South 1900 West
Roy, Utah 84067
Phone 776·5355

December 2, 1988

TESTING LABORA TORIES

Inc.

Mcdsture Cc.ntent
Dry Unit Weight

532 West 3560 South
Salt Lake City, Utah 84115

Phone 266-4498

!.QQ 6QQ 1QQ

6.1 7.1 8.6
(PSF) 293 341 413

42.7 40.6 32.0
76.4 78.8 83.8
44.6 41.6 38.5
75.4 80.4 85.9

Classification - Very fine sand (ML)

Me: =
If =

GARCO

Randy Harten
Div of Oil,Gas,Mining

National Voluntary
Laboratory Accreditation
Program

':c:

M.C.i
I di
MC f
I'df

At Peak i. LClad
Shear Strength

Sample 2
Scdl

Attn: Steve Tanner:

Sample 1 to( 5
Soil Classification - Sandy Clay (CL)

At Peak i. Lc.ad
(PSF) Shear Strength
M. C. i
Y di
MC f
j'df

Valley Camp of Utah,
Scofield F~oute

Helper, Utah 84526
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Member: ASTM. ACI. AGC
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The saturated unit weight for samples obtained from about 6
feet below the ground surface in Test Hole No. 1 is 118.2 pounds
per cubic foot.

PROVO 374·5771
SALT LAKE CI1Y 521·5771

AREA CODE 801

"j.,:; ~IUi

~OV 17 1988 W
VALLEY CAMP OF UTAH, INC.

-, ",-r---:r- -·--···-r··--r-~r-!r---'r--'r-·

: : r ; , 1 ! I ~ ,
, ~ i. _'.. _ __~ I.,. _w L .. .. ~ _~._ _.L ..__ ~..l ..•

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

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

ROLLINS,
BROWN and

GUNNELL,
INC prt)r~~~kJnal

• ~n):m~t:r:"

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

Barry Barnum
Scofield Route
Helper, UT 84526

Gentlemen:

November 16, 1988

.. 1'.... -.

1435 \X'EST 820 1\ORTH
POST OFFICE BOX "'II
PROVO. UTAH 8460.l·
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A consolidated drained direct shear test was performed on
the samples from a depth of 6 feet in Test Hole No.1. The
results are shown in Figure No. 3 in the form of a Mohr envelope.
The results indicate a friction angle of 38.5 degrees and a
cohesion of 1 psi.

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

Yours truly,

Steven L. Smith

SLS: jsh
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~

00
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Tesl Sample data Degree Strain
Shear Slrength

E Sample Normal
Maximum oarameters

Q) no. 01 shear rateu size Dry Moisture Frictionto stress
C. or

(inches) density conlent saturation
O"n (psi)

stress (inches I angle q, Cohesion
III symbolU (pel) (%) (%)- T(psi) minute) (degrees)

(c I psi)

"iO
u 0t: 88.6 15.9 100, 22.7 13.0 .OM
Q)

> 0 88.6 15.9 100 45.8 31.1 nnl\ 31. 5 1

HOrizontal displacement, 15... (in. x 10 .2)
6 88.6 15.9 100 99.2 61.0 OOS

*Assumed

If ROllINS, DROWN AND GUNNELL, INC. DIHECT SHEAR TEST HOLE No.1, FIGURE

PROFESSIONAL ENGINEERS Project· Valley Camp of Utah DEPTH: ti' NO.3
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l()~ of Boring~ for:

groundwater elevation

\ .

dark brown
gravelly
sandy
silty
clay

Valley Camp of Utah

Drill Hole No. 2
96.8.8.6.0.55
GC

93.5.10.8.0.55
GC

Fi~ur ... No. 2

93.6,17.3,0.55
GC

•

~: .:1 95 •8 ,12.2,0.55
• 'Il GC

'" .

.' '1..· .
• 0

· .

:~: :1 91.1,17.9,0.55
." GC

.I~. ~

.~. '192.1.17.6.0.55

. ' .' GC

'1 ••. ..
I.: : .
'. .:...191.6.21.5.0.55
",. GC

.1•. •

·;. '1. .
:~: .

· ...

location

no. of blows per 6" with std. spoon5.6.6

y

ROLUNS, BROWN AND GUNNELL, INC.
PROFESSIONAl. ENGINEERS

Drill Hole No. 1

:>. ':1 X,100.2.0.6.0.35
- • 0 GC

·.' .

•_0 ••

KEY

- ..•

-'" ~I:: '. X,90.3.11.0,O.45
. GC

- . . . . da rk brown
gravelly
sandy silty
clay_....·.' '1 X,89.8.15.9.0.50

.0 GC Saturated unit weight
- '. . . equals 118.2 pcf
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-
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Site Plan and Location of Drill Holes
Valley Camp of Utah
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FIGURE

NO 1



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

APPENDIX R614-301-742.310

Hydrologic Calculations
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(Continued)

ACCUMULATED
RAINFALL

INCHES

;
1

TIME
HOURS

HYDROGRAPH PEAK=
TIME TO PEAK=
RUNOFF VOLUME=

PROJECTI
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



Trapezoidal Channel Flow Calculations using Mannings Equation

Client: Valley Camp Coal Co.
Project No.: 007.11.100

Channel Section: D-l

1.00 feet
Not Needed
Not Needed

Date:
Time:

Computed:

I"J.-' '~

5

30-Jun-89
04:21 PM

DEH

feet

1.0 feet
2.0 l/ml
2.0 11m2
3.0 :%.
5.0 :%.

0.94 feet
0.83 ft2
2.97 feet
0.28 feet
4.71 ft/sec:
Not Needed

1.00 feet
1.00 ft2
3.24 feet
0.31 feet
3.90 ft/sec:
Not Needed

0.44

UNITS
3.90 cfs

1.0 feet
2.0 l/ml
2.0 11m2

0.030
0.030 ft/ft
0.050 ft/ft

0.50 feet

0.50 feet
0.455
0.457

0.352
() .. 353

Bottom Width:
Side Slope 1:
Side Slope 2:
Min. Bottom Slope:
Max. Bottom Slope:
Min Channel Depth:
Riprap (Min S):
Riprap (Max S):

Depth (Min. S):
Qn/l.49(S)1/2=

A(R)2/3=

Depth (Max. S):
Qn/l.49(S)1/2=

A(R)2/3=

Required Depth:
Area:
Perimeter:
Hydraulic Radius:
Velocity:
Riprap Ck (V<5?):

Required Depth:
Area:
Perimeter:
Hydraulic Radius:
Velocity:
Riprap Ck (V<5?):

Design Flow:
Bottom Width:
Side Slopel:
Side Slope2:
Friction Factor:
Min. Bottom Slope:
Max. Bottom Slope:
Freeboard:

DESIGN CRITERIA:

GENERAL CRITERIA:

CALCULATION:
(Velocity Check)

CALCULATION:
(Channel Depth)

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



SHEET--'-Ofl--r

COMPUTED I~

CHECKED~7~______

DATE

= 5":6. ~~
- 2·1 ClG
'r ..? / '_ .c:k

. :0./: ~

CLIENT ~~f'
PROJECT ~

flUTURE -J:)-3
PROJECT NO. ODZI/·!()Q

'?OIa/~ .... 32/S""..v- tJ.~()/7!>

...·....zit7:
~vd(9~J~

cAl );. &
.7S'2~i._. ._t2.JBS=...._._
90 3. / o.tz:3 - .
98 0.; 1·3ZCf

70t1·503

1/= z'71-1f4 LS70fi/~

T ~
1.2.6 '
-L ~ t,n/l1f rtyUII'eef?

----

#t'Oj>/IA,{O;?:: ~S5/h~A~$ ('ICY yr, ~j,r)

hrdrauJc 'Ic~~' /77S--£~1

0= (4b$){zs-X/a;) =. '1/.g;?
(%~)(S:-&)

eakulalcl RI//7-tJr9?'~ a:?77JT'~ Zu! c£
I

o/;z-f j)eJr

~m/IJ =~sr-% -Py -z'ra;;c~/Cia/ Cha/1/J~(

~m~:> /O~·. <. zf= 2:>'J ~=- 2- J I'-1Z =iZ /l=CJ.03

L 0,14: caa:J/11 e-,rl-rel1?t! C?~ en:;!of (k,,,u uf~
.:#l?U' /S 1'1t!fItf/b~-

! HanSER
allEn

&lUCEmcI
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



4
"

. ~

.8::
.. 9~f"?

.05

. 10

.16

.24

.. (l2

.00

.00

.00

.00

.00

.00

.00

.32

1" 80

2.49

1. 12
1.21

2:1 ~53

~~If 33

2,. \i:J(i

2,.61

2,. (>7'

1.02

2u 3()

2,,36

OUTFLOW
HYDF:OGRI~PH

CFS

QPIN=10.4178 INCHES
SCS 6-hoLlr

n (}

1" :::;;

.0
" ()
II ()

" ()
u ()

-:r
a·...'

/I (}

.0

.4

2.1

.8

3a ·4

,. ()
.. 2

18.9
12.8
8.5
5.4

36,,4
26lfEl

18.3
39.1
54.0
5B.8
5511J.
46.5

UNIT
HYDROGRAPH

CFS

'f (j{)()(}

.0021

" (;()22

.0067
" (;(>69

.0070

.0071
• (>(>73
.0054
" (>(}2i)
n (>()2()

u (j(>2()

.0041

.0043

" (H)27

" (>(>3()

" (H)32

.0034
Q (>(>36
a (>(>39

.0025

.0001
II (}(>(>5

.0008

.0011

.0014

.0017

.0019

.0000

.0000

.0000

.0000

n (>2E33
" ()3~21

II 126~:5

If ()·4(>5

II (>123

a 1335

· 1554
· 1574
" 1 ~:i9~:5

• 16:1.;3

.1·<i-07
• 1·<t79

.1197

.0000

.0000

.0000

.0000

n (;(>(>:2

" (>eli)7

" (>(>15
II (>(>:ZI:S
.0040
,,0057
.0077
.0099

.0150

.0180

.0212

.0246

RiUNFALL
RUNOFF EXCESS
INCHES INCHES

QPCFS= 58.83 CFS
I TEF:PIT I o!'.!S= 8

II 853·4

II 352<:'

.3442

,,5'727

'* 358(i

.3357

";:j8t.:?2
If \-SC>57
.6222

1.5562

II 374-5
u 39:l(>
., 4(>7!5

:15231

.8699
,,8865
.9030
.919;5
,,9316
.9361
.9·4·05
· 9·':1·;50

• ·4241
.4406
.4571
.4736
· .<.1-901
• ;5066

.3399

.3484

Valley Camp' Coal - D-3 RLlnoff Calculations

2:r .tt i-?
2"51

~;2 n :t. ()

2" .cl5

2/1 ~5:::;

1. 93

2" 12

L:" (>3
2" ()2

2rz (ll::,

2 II ()~7

2" 16
21ft?

1.94
1. (~6
1. 97
1.9(1
2:1 (i()

2.22
2.23

2.4B

2.4~

2,,19

2. 13

2,,04

ACCUt"!ULATED
TIME RAINFALL
HOURS INCHES

======~==============~=================~======================

=======================~======================================

TP= .0720 HOURS
C3= 51.3495

\
PROJECT

AREA= 5.6 ACRES
AVERAGE BASIN SLOPE= 41.8 PERCENT
CURVE NUMBER= 85.5
DESIGN STORM= 1.55 INCHES
STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH= 1775. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



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

=======~======================================================

=======~======================================================

,- :.3

1 u 33

OUTFLOI.-J
HYOROGRAPH

CFS

.0

UNIT
HYDROGF:PIPH

CFS

.0021

F:t~INFALL

EXCESS
INCHES

,,1677

RUl'.IOFF
INCHES

.9629

Valley Camp Coal - 0-3 Runoff Calculations
(Continued)

I~CCUl1ULATED

Rt:UNFI;U_
INCHES

2.61

T I !'1E
HOURS

i

PROJECT

I
I
I
I

I
I

HYOROGRAPH PEAK=
TIME TO PEAK=
RUNOFF VOLUME=

2.61 c'fs
2" 52 HOLlY" S

• 24 (~cr-e-Feet

I
I
I
I
I
I
I
I
I
I
I
I
I



Trapezoidal Channel Flow Calculations using Mannings Equation

'1

Client: Valley Camp Coal Co.
Project No.: 007.11.100

Channel Section: D-3

1.19 feet
Not Needed
Not Needed

30-JLln-89
04:26 PM

DEH

ft/ft
ft/ft
feet

feet

UNITS
cfs

feet
l/m1
11m2

feet

Date:
Time:

Computed:

0.0 feet
2.0 l/m1
2.0 11m2
1.5 'X.
1.5 'X.

1.19 feet
0.95 ft2
3.09 feet
0.31 feet
2.74 ft/sec
Not Needed

1.19 feet
0.95 ft2
3.09 feet
0.31 feet
2.74 ft/sec
Not Needed

0.69
0.430
0.435

2.61
0.0
2.0
2.0

0.030
0.015
0.015.

0.50

0.69
0.430
0.435

Depth (MaJ':. S):
Qn/1.49(S)1/2=

A(R)2/3=

Depth (Min. S):
Qn/1.49(S)1/2=

A(R)2/3=

Design Flow:
Bottom Width:
Side Slope1:
Side Slope2:
Friction Factor:
Min. Bottom Slope:
Max. Bottom Slope:
Freeboard:

Required Depth:
Area:
Perimeter:
Hydraulic Radius:
Velocity:
Riprap Ck (V<5?):

Bottom Width:
Side Slope 1:
Side Slope 2:
Min. Bottom Slope:
Max. Bottom Slope:
Min Channel Depth:
Riprap (Min S):
Riprap (Ma>: S):

Required Depth:
Area:
Perimeter:
Hydraulic Radius:
Velocity:
Riprap Ck (V<5?):

DESIGN CRITERIA:

GENERAL CRITERIA:

CALCULATION:
(Ve loci ty Chec~~)

CALCULATION:
(Channel Depth)

-\



V~ Ie> I"()r/ld~ :J/zs,nc/c;;d ot'h!J sedrf:n-.t WI#t

6=0
lW,;g
d~~;Itt?1

.l/-S# (atJf/c'/J/e/lU l);£~ )
/cJml' #/~: ~O~C) .. tJ~/7S- - -=-6.~ aC~

-._- -ZA!;9~" -(du£t;/ed') --- - .-

?~?;iJ/J6~1:n =- ~ss;/Jch~ (/dV~ 6 4r )

··!llfdrauIl2 !e11!~ zz.~7&1
slope; (f.Q>' )(S-'){/OV )

4~£.0 {t:>. &:>) -=-- ~(p Z

. Cil1cu6-kd kit/1-o-hY' .. ---~r-=. tJ/13c,(

~ /Udh~ cUtin a)J-Ici;Ja*~

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

HtiRSER
tiLLER

&LUCElI\c
::::,,~~
FEATURE -

PROJECT NO. t:¥;Z/l~ lao
IHEET OF~

COMPU~~
CHECKED"~~

DATE



============================~=========~=======================

==============================================================
OUTFLOl.'J

HYDROGRAPH
CFS

QPIN=29.2676 INCHES
SCS 6-hour

UNIT
HYDROGRAPH

CF8

. 43 c'fs
2. "'1·9 Hours

.04 Acre-Feet

RAINFALL
RUNOFF EXCESS
I l\.!CHES INCHES

QPCFS= 17.71 CFS
ITERATIONS= 8

Valley Camp Coal - D-5A Runoff Calculations

ACCUl"lULATED
RAINFALL

I!'.ICHES

1 ·54 ·2204 ·0000 ·0000 ·0 ·00
1·56 ·2279 " 0000 ·0000 17., 7 ·00
1 " 59 ·2355 ·0002 " 0001 5" 7 ·00
1·61 ·2430 ·0004 ·(>(j(>2 ·6 ·00
:I. ·64 "

25(>6 " 0007 ·0003 ·(J ·00

2:r 33 ·737~7 · 1\~..\33 ·0154 ·() ·37
2. 36 ·7671 · :1.793 ·0159 ·0 ·38
,.., 38 7965 1957 0164 (I 39.,;.. · " " " ·211 4:1. " 8259 ·2125 " 0168 ·0 ·4·0:)
2,. 43 ·8553 ·2298 ·(i173 ·0 ·41,.., 46 8847 247·4 (il77 () "'1-2..... · · " " ·
~;2 If 49 " 9141 " 2655 ·0180 ·0 ·43
2" 5l q-.. ..... I "'-'"71 j .... "l: ....,r; (I 33" . ·.)·.::'C' " ~.... ,I ... " •••I.1.~":: .. · ·,.., 54 94·16 ....,,.....,..... ...... 0050 0 17..... · " .r:..t:S .r::: ./ " " ·,.., 56 9495 ~)c.tM·r-"/ ~)C)5() 0 13";"11 · "

.to- \.-~... l · " ·,.., 59 9575 2928 0051 0 12..... · " · · ·,.., 6:1. 9654 ?O-,O (>(>51 0 12.1.... · " .J... ," l I " · ·,.., 64 9734 3(>3(> 0051 0 12.':"11 · · · · ·

TIME
HOURS

TP= .0256 HOURS
C3=144.2600

AREA= .6 ACRES
AVERAGE BASIN SLOPE= 8.6 PERCENT
CURVE NUMBER= 90.0
DESIGN STORM= 1.55 INCHES
STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH= 225. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

PROJECT

HYDROGRAPH PEAK=
. T I r'lE TO PEAI<=
RUNOFF "/OLUl"lE":::

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



~ '* j~'1 ~},d
I-Z.~

IHEET_i_OF

COMPUTED /k2t-;Z=
CHECKED~i'~____

DATE

=2'.8 at~
=2.'1 .
=o.i..L..' _. .. "'- . -7 -., -, ,-- - .-.

i/~i:781'f~ ~o Rf~.{k

fila UI1/i;.y ~1Ulre~
z:-- '

I:ry -!:re:tjcetJdalC/;t1)1I1~
D:O) ~:::;2, mz<;2, 17:0.03

CLIENT~ -f22ffl;tJ
PROJECT /

FUTURE P-5"'8
PROJECT NO. ??at: I/. 1M

U<I /1 ~

.90 .2'.t ...._tI.7Z3
98 . tJ.7 ./·329

~=-6J-5'/O cAl=: 9~~

g.~tlj)/J6JOlJ -= ~55 //lckJ ~(lo y//fR hr)

hrclr4t1/ic khrll: 85D..;€~/
Al - &tJ7S')!S){/«J) - /& 7'%

.5:.o/)e - 4t3;5ZPtJ (~8) - ~ •

Ca!culalcd h/17-0Tt'/.· (J)72>r : Z./~ c£'

ZJ/fh U5jr!
~/j,:: 3·%

~~~ /1%

, HanSEn
allEn

&lUCEIRC
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



:=:==:=====:~=~=:======:===========:==============:~==================

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

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

' ..,,' c~r;~?:~r',l:'t:~~t?'~

~~!

OUTFLOvJ
HYDROGF:APH

CFS

QPIN=15.0016 INCHES
SCS 6-hour-

UNIT
HYDROGRAPH

CFS

QPCFS= 42.36 CFS
I TERAT I ONS~-:: 8

RAINFALL
RUNOFF EXCESS
I f\.ICHES INCHES

Valley Camp Coal - D-5B Runoff Calculations

1·35 ·1837 ·0000 ·0000 ·0 ·00
1·~~)7 ·1866 ·0000 ·0000 8. 6 ·00
1 :38 18'-)14 0000 0000 '":!''? 5 00.. · · · "_l":'" If ·1 .. LI·O .. 1922 .. 0000 .. 0000 42u ·ll· ·00
1 " 42 ·1951 ·0000 ·0000 35 .. 8 ·00
1 .. 4::; .. 1979 ·0002 ·0000 2::::;,. 8 ·00
1 ·J+~5 " 200B " 0002 n 0000 13. 6 ·00
1 ·47 " 2i)3l.J

"
(}()()::~

" 0000 7. 0 ·00
1 " 48 ·2065 ·0004 ·0001 3rt 3 " 01
1 5(> 2093 0006 0001 1 J:::- 01n n n n

" ,.1 n

1 .. ~5:2
" 2142 " 000f.! n i)(>(>3 ·6 ·(>2

1 " 5:3 " :~~ 1 {:f:~
" (i(>12 ·0003 · ~:~ ·0:::;;

1 I::"J::" 2241 0015 0004 1 0::::;" ,_l,_}
" · · · ·1 c· ...., 2290 0019 0004 0 04n ,..J / · · · · ·

2" 40 ·8158 " 2546 ·0122 ·0 1·99
:~ n 42 ·835(i ·26'7(> ·0124 ·0 2,1 02
2Q 4:3 n 8~541 ·2'7(16 ·0126 ·0 2 .. 05
::n 4>:::; ·8~73~'~ ·2923 ·(i12? 0 2 .. 08~..' ·2u 47 ·89~23 ·3C}5:2 ·0129 ·0 2,. 1 1
2" 48 .. 91 1. ~.'5 ·3182 n 0130 ·0 2u 14
2,. 50 n 9302 ·3~) :t 1 n 0129 ·0 2 .. 16
:: n 52 ·9353 ·33lt7 ·0036 n 0 2u 09
211 !53 ·940:5 ·338:3 n (>(>3l:S ·0 1 n 80
r')

~55 9457 3 l J. 19 (i(i36 (I 1 4:1...:... · · · n ·'-' 57 (1508 :3.<.1-5!.5 (>(>36 (I 1 08.r::. n " · n " ·~ ;:::.;8 95\~;() ~)·q·9:1. 0036 (> 86~:: /I " · · n ·~,2 :I ~'S() 9612 3~j2·7 ()(>3,~ 0 ....,":!"
" n n n n l ....'

I~CCUt-1ULATED

TIME RAINFALL
HOURS INCHES

':h .;~. '.".

'('

HYDROGRAPH PEAK=
T:r. r'1E TO PEr~~I'::>'"

j::::!..JI\IOFF \,10LUi"IE:"

AREA= 2.8 ACRES
AVERAGE BASIN SLOPE= 16.7 PERCENT
CURVE NUMBER= 91.5
DESIGN STORM= 1.55 INCHES
STORM DURATION= 6.0 HOUR~

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

TP= .0500 HOURS
C3= 73.9430

PF:O,JECT
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



Trapezoidal Channel Flow Calculations using Mannings Equation

Client: Valley Camp Coal Co.
Project No.: 007.11.100

Channel Section: D-5B

0.78 feet
0.70 ft2
3.23 feet
0.22 feet
3.08 ft/sec
Not Needed

30-Jun-89
04:55 PM

DEH

feet

ft/ft
ft/ft
feet

feet

UNITS
cfs

feet
l/m1
11m2

Date:
Time:

Computed:

2.0 feet
2.0 llml
2.0 11m2
3.0 i:.

11.0 i:.
0.78 feet
Not Needed
Not Needed

0.69 feet
0.45 ft2
2.85 feet
(1.16 feet
4.78 f-t/sec
Not Needed

(1.19
0.131
0.133

0.28
0.252
0.253

2.1.6
2.0
2.0
2.0

0.030
0.030
0.110
0.50

Bottom Width:
Side Slope 1:
Side Slope 2:
Min. Bottom Slope:
Max. Bottom Slope:
Min Channel Depth:
Riprap <l'1in S):
Riprap (Max S):

Depth (Ma>(. S):
Qn/l.49(S)1/2=

A(R)2/3=

Depth (Min. S):
Qn/l.49(S)1/2=

A(R)2/3=

Required Depth:
Area:
Perimeter:
Hydraulic Radius:
Velocity:
Riprap Ck (V<5?):

Required Depth:
Area:
Perimeter:
Hydraulic Radius:
Velocity:
Riprap Ck (V<5?):

Design Flow:
Bottom Width:
Side Slopel:
Side Slope2:
Friction Factor:
Min. Bottom Slope:
Max. Bottom Slope:
Freeboard:

DESIGN CRITERIA:

CALCULATION:
(Velocity Check)

CALCULATION:
(Channel Depth)

GENERAL CRITERIA:

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



=~~FIATURI

PROJICT NO. tiOz;;: idI
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

HanSEn
allEn

&lUCEIRC

z;//c/, ZJ~£i!!

;S';'/~ :" z~

$~~zt

1
dof:/·D

-J--

/

SHIIT_OF

COMPUTID~(~
CHICKID~;-~___

DATI .$)1.

=/./ ac~
= /.oae-
= o~ / CZ::-

ry .p-.~~~Icld chamJd
0::;-0/ /1'1=2'/ /l-=O.LY3

. U-= 2. ?o #4 ~s-:o ~

~3itl;;t kftl/rt'R



==========================~================~==================

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

==~===========================~===============================

OUTFLOl.>J
HYDROGRAPH

CFS

QPIN=17.2837 INCHES
SCS 6-hour-

UNIT
HYDROGF:APH

CFS

. 82 c: f!:::.
~,'2 II 5 (i 1-1 (:J Lll1

" s·

RAINFI~LL

RUNOFF EXCESS
I NCHES I !'.ICHES

QPCFS= 19.17 CFS
ITERI~TIONS= 8

Valley Camp Coal - D-6 Runoff Calculations

1·43 ·1976 ·0000 ·0000 ·0 ·00
1·45 ·2000 ·0000 ·0000 3. 9 ·00
1 " 46 ·2C>25 ·0000 ·0000 14" 7 ·00
1·47 ·2(>5(> ·0000 ·0000 :1.9. 2 ·00
1 " 49 ·2074 ·0000 ·0000 16. 2 ·00
1. ·50 ·2:1.04 ·0002 .. 0000 :1.0. 8 ·00
1 ~5~2 :.'2146 0003 0001 \'S "

,., 00.. · · · ,,:.. ·
1 r- ..... 21£..i9 0004 0002 3" 2 00· ~·.7.i .~:I · · · ·1 55 ..., r")"" I" 0006 0002 1 5 00.. .. ..:..,,:.. ...;,.,:... .. · · ·1· ~5l:) ·227i~ ·0009 ·0002 ·7 ·e,c>
1 .. 58 ·2317 ·001 1 ·0003 ·3 ·01
1·59 ·2::':;59 ·0014 " 0003 ·1 ·U,2

1·61 ·2402 ·0017 ·0003 ·{)
" 02

211 41 ·8323 " 2480 ·0104 ·0 ·77
2. 43 ·8489 ·2585 ·0105 ·0 ·78
2ft .<.1-4 ·8655 ·2691 ·0106 ·0 ·79
2,. ·q·6 8821 2798 0107 (> 8'-\· · · · · \.'

2u 4-. 8986 2907 0108 (> 81. .I · · · · ·,., ·4·9 9152 3(>16 01 1 () 0 82.a:..1f · · · · ·,.., 50 q",i·\t::; 31 18 (}J.(}2 (> 82.r:.. 11 "
.._, .... ,.... · " · ·" 5~2 9350 3148 00:30 0 79.,;"/1 · " · · ·21: ~'':;3 ·('j>395 ·3178 "

(>()3(> ·0 " 67
2. 54 ·9'+39 ·32()E3 ·(i(>3(> ·0 .. !S:3

2" 5<S 9·q·84 "":!' 'j-=!" (:) 00:30 0 40· · ....'.1_._, " " · ",.., 1::'-,.
9~5~29 32\'S9 ()(>:3(; (j 32.,:.. n ,.1 ! · " · · "

I'" 5 f?> 9574 33(i(> 0030 0 28.,;.. u · · · .. ·

ACCUl"1ULATED
TIME RAINFALL
HOURS INCHES

HYDROGRAPH PEAK=
T I i"H:: TO PEPd<>::
PUNDFF VDLUI"iE=

Tp::::: .0434 HOURS
C3:::: 85.1915

AREA= 1.1 ACRES
AVERAGE BASIN SLOPE=- 9.9 PERCENT
CURVE NUMBER= 91.0
DESIGN STORM= 1.55 INCHES
STORM DURATION=- 6.0 HOURS
HYDRAULIC LENGTH- 500. FEET
MINIMUM INFILTRATION RATE::::: .00 IN/HR

PROJECTI
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



....

18-!"1ay-89
11:42 AM

PGH

f t./ Ft.
l/m2

ft/ft

f f2E;)t

ff:'~~?t

1/m1

1/r02

UNITS
cfs

f€:,(:t
l/m1

ft/ft
'ft/ft
f(:~'et

feet
ft2

f(:et
feet

ft..:/sec:

Di:\te:
Time:

Computed:

0 .. 0
2" ()

(in (i2

(;/f 4·2
0.117
O. 117

0.92 feet
0.36 ·ft2
1.89 feet
0 .. 19 feet
2.30 fthsec
Not Nt::.'ed(::'c!

Not Needed
2u 3(>

() /I r:y ~.~~ f ~:? f2t

r\! 0 t. 1'·.1 (=~ (.:? d f.'~ d

1 .. 89
0.19

0 .. 92
()" 36

0.42
0.1.17
O. 117

0.82
()" i)

2# i,)

2. ()
0.030

0.02
0.02
0.50

(~(R) 2/3==

Requi I~ed DE;<pth:
Ar{~~i'J\:

Per i m~:?t er :
Hydraulic Radius:
V(:-lclcity:
Riprap Ck (V<5?):

Pi (R) 2/~~;:::::

Bottcm Width:
Si d~? SJ. OP{:- 1:
Ei df.~ 81 QPf.:;< 2:
Min. Bottcm Slcpe
Max. Bottcm Slope
Min. Channel Depth:
F\ i P l~' .::~ f.:~ i:

Depth (Max. Flow):
Gln/ 1. 4'?" (8) 1 /2:::::

Pt~r· i 1m:::'\': er' :
Hydraulic Radius:
V<=:>l oei ty:
Riprap Ck (V<5?):

Depth (Min. Flow):
On / :I. • ''1·9 (S) 1 /2 7.:'"

Design Flow:
Bottom vJidth:
Si de 81 op~=1 :
S:i. de 8lope2:
Friction F.3ctor:
Min. Bottom Slope:
Max. Bottom Slope:
Fre<=~boal~d:

Trapezoidal Channel Flow Calculations using Mannings Equation

Client: Valley Camp Coal Company
Project No.: 007.11.100

Channel Section: Ditch D-6

Cc)rnrnf::~f'l-l::. ~

("if:::l DC itY Chf~C k)

C;~L.CULATI 01'.1:
(Channt,:,l Depth)

GENERAL CRITERIA:

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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I
I

HanSER
aLLEn

& LUCEIRC
:=:c,~
FEATURE -

PROJECT NO. ~;7./I./OO

SHEET_OF

COMPUTED i),;l.(-;r7 .
CHECKED~~

DATE SJ'I/

Vo:: J'Sl fl/~ ~~D-Itt

et:.
~

M 4;1Jny ~eces~rr



============================~=================================

===========~====================================~=============

=======:=======================================================
OUTFLOl.<J

HYDROGRAPH
CFS

QPIN=25.6497 INCHES
SCS 6-hour

UNIT
HYDROGRl~PH

CFS

F<AINFALL
EXCESS
INCHES

,,57 c'fs
2" ·'1·8 Heur-!:;·

.O::i Acre-Feet

QPCFS= 20.69 CFS
I TER,~H I ONS= 8

Valley Camp Coal - D-7A Runoff Calculations

1·52 ·2147 ·0000 ·0000 ·0 ·00
1 ·55 ·2233 .0000 ·0000 20. 7 ·00
1·5a ·2319 ·0000 ·0000 011 7 ·00
1·61 ·2405 ·000::::' ·0002 ·7 ·00
:I. ·6"'1- ·2·'+91 ·()(>(>6 ·0003 ·0 ·00

,.., 31 708,'1- 1480 f'" • Q 0 47.L. · · It ••.110 .. · ·
2"

~. n ;'<1-19 1656 0176 0 49"::1"01- " · · · ·..., 37 7754 1839 0183 0 51..::.:1 · .. · · ·,.,
~'O 8089 2C>27 0189 0 53.::: tt ,_1 .: · · · · ·2 .. 4:.2 ·842·'1· ·2221 ·0194 .. 0 ·54

~2 II 4~j ·E57~59 " 2421- ·0200 ·0 ·56
2., 48 a 909·Y· · ~2l,2{:, .. (>2(>5 a 0 a 57
,~ 51 9335 """"""F-" I (>15(> 0 4'':::.rr a ·.<~! ! 0 a · · .0

2,1 54 ·9425 ·2833 ·0057 a 0 ·23
L ..

£::"~ 9516 2890 (;(>57 (i 17w/ · " " · ·'") 6(> 9606 29·4~3 0058 (> 16..:... a · · · ·
2" 6:~; ·9697 ·3006 ·0058 ·0 ·16
2" 66 9''''''''''7 3(>6·(1· 0058 0 16· . i C!.' · · · ·

ACCUI'1ULATED..
TIME RAINFALL RUNOFF
HOURS INCHES INCHES

HYDROGRAPH PEAK=
T It-1E TO PEr;I(:::::
i::;;ur,·IOFF VOLlJI'1E:::::

TP= .0292 HOURS
C3=126.4273

PF<OJECT

AREA= .8 ACRES
AVERAGE BASIN SLOPE= 23.7 PERCENT
CURVE NUMBER= 90.0
DESIGN STORM= 1.55 INCHES
STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH= 500. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



Trapezoidal Channel Flow Calculations using Mannings Equation

. -'~. ~ 1.- ,

12-May-89
03:09 PM

PGH

feet
1/m1
1/m2
ft./ft
ft/{~t

ft/ft
ft/ft.
feet

UNITS
cfs

feet
l/ml
1/m2

Date:
Time:

Computed:

0.0
~2:1 ()
2" (i

211 1() ft/sel:
Not Needed

(}It 79 -feet
0.16 ft2
1.27 feet
0.13 feet
3.51 ft/=..ec
Not N(=:,edec:!

O. 87 fe~=t

(lll 27 ft2
1. 6~:; feet
0.1.6 feet

0.87 ·fe*::t
Not Nt·?F::,d*:;·c:!

(>1137

()n 57
0.0
211(>
2. ()

0.29
0.041
0.041

0.081
0.08:!.

0.030
0.02
0.08
0.50

Depth (Max. Flow):
Qn/1.49(S)1/2=

A(R) 2/3:::::

Bot.t.om \lh dth:
8i de 81 t:3pe 1:
Side=:' Slop{?J 2:
Min. Bottom Slope
Max. Bottom Slope
Min. Channel Depth:
Fd. pI'" i::'\P::

ReqL\i red Depth:
A!r'ea:
Perimetel'"":
Hydraulic Radius:
Velocity:
Riprap Ck (V<5?):

Depth <t1in. Flow):
Qn/1.49(S) 1/2:::::

(~l (R) 2/3:::::

PE'qui rf!::,d Depth:
I;rei:il:
Pt·?r i ffi{:::,t f:?!~ :
Hydraulic Radius:
VE~loc:i.ty:

Riprap Ct~ (V<5?):

Design Flow:
Bottom Widi:h:
Side Slopel:
Side Slope2:
FI~i cti on F,::tctor:
Min. Bottom Slope:
Max. Bottom Slope:
Freeboe:'\rd:

Client: Valley Camp Coal Company
Project No.: 007.11.100

Channel Section: Ditch D-7A

DES I EiN CR I TER I (~, :

C(~U':;UL(~T I ON:
(Velocity Check)

Cr;LCUL.AT I 01'.1:
(Channel Dc~pth)

GENERAL CRITERIA:

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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================~=================~===========================

=:===:====:====================:===========~=:=======~=============

PROJECT: Valley Camp Coal - D-7B Runoff Calculations

OUTFLOl.>J
HYDROGR/~PH

CFS

QPIN=16.0323 INCHES
SCS 6-hoLlr

UNIT
HYDROGRAPH

CFS

RAINFALL
EXCESS
INCHES

1 •" ... 3.

1.27 c f~:s

2. 49 HQul~s

RUNOFF
INCHES

QPCFS= 25.87 CFS
I TERATIOl'.IS= 8

1 .. 2(';> .. 1741 .. 0000 ·0000 .. 0 ·00
1 -I" .. 1768 0000 0000 5rr 2 00" ,,~, 1 .. · · ·1 .. 33 ·1794 ·0000 ·0000 19. 8 .. 00
1 ~:) 4~1· 1821 0000 0000 ,?c::- 9 (;ei.. · · · .,:..~u ·1 .~ , 1848 0000 (i(j()(; 21 9 00" ·.)C:> · .. .. · ·:1. ·37 · :1.874 ·OOO:l ·0000 14 .. 5 ·00
1 .. 39 .. 1901 .. 0002 ·0000 8 .. 3 ·00
1 .. 4() .. 19~27 .. 0003 .. 0000 ,~.. 3 ·00
1- · iJ.2 ·1954 ·0004 ·0001 2,. 1 .. 00
1 <.t ...,. 1.980 ()()(j~5 0001 9 00·.': .~:~ · " · .. ·
1 .. ·q·:.:S .. 2(}(>7 .. (>()(>7 .. 0001 .. 4 .. 00
1 " ·4'7 .. 2():3·~~ ·0008 .. ()(i(j 1 .. 2 ·0 1
1 .. ·t.lt3 .. 2Ci6i) .. 0010 ·(>(i (j:2 .. (I .. (i 1

2n .<.1-0
" 8163 .. ::69:2 .. 01 18 ·0 1 .. 18

....,
·'1-2 83 L'J. 2 2812 (>1 19 () 1 19.:::.:1 .. .. .. .. "

:-2 ,. ·(t:~:: ·852() .. 2<:;:33 ·0121 ·0 1· :~ :l
" 45 8699 3(i55 (>122 {" 1 :22,,::':1 .. .. · .. .) ..
2,: ·46 .. 8878 .. 3178 ·(>123 ·0 1 .. 24
'? 4B 9(}5~;r 3~5(}3 0125 0 1 25..:... .. .. .. .. ·2., 4(:1 q,.,'":!' ~ 3429 0126 (; 1 .....-.· ",,:,,·_,0 .. · .. ·.~/

..... 5 1 9331 3496 0068 0 1 25.J:_ :I · .. · · ..
,...~ 53 9379 3~531 (i(i3.c.l 0 1 13..:... .. .. .. .. ..
~ 54 9428 35,:S5 00:~4 0 92~l' " n .. .. ..
r..,

:~6 9 Jl7' \l.:J 36(i(; (>(>35 0 71";'.11 · · .. " ·'? 5'7 9524 3t'S3J}. 0035 (; 55,S:.. :, .. · .. " ·..... ~.i9 9573 ~:::669 (>(>35 0 46~•• 11 · · .. .. u

ACCU!"1ULATED
TIME RAINFALL
HOURS INCHES

HYDROGRAPH PEAK=
T I !"'iE TO F'Etd<:::"
RUNOFF \iOU.Jt·1E":::

C3= 79" (>23(i .

=======~=================~=====================================

TP= .0468 HOURS

AREA= 1.6 ACRES
AVERAGE BASIN SLOPE= 13.5 PERCENT
CURVE NUMBER= 91.9
DESIGN STORM= 1.55 INCHES
STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH= 700. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



Trapezoidal Channel Flow Calculations using Mannings Equation

12-May-89
03: 05 P!'1

PGH

ft/ft
ft/ft
fl;:et

feet

UNITS
cfs

feF2t
. l/ml

1/m2

D,:;l.te:
Time:

Computec;l:

O. 70 fe~?t.

0.28 ft2
1.89 feet
O. 15 fF.:et
4.5·<+ ft/s:·ec
Not Neede:!d

1.0 f ef.?t
2.0 llml
2 n () :t./ m~::

0.05 f·t/ft
0.11 'ft/ft
0" 75 f ':'~l,:t

NDt l'.!el?df?d

O. 11

(l" 25

0.75 feet
0.38 ft2
2. 13 fel-:?t
(ill 18 f<=et
3~33 fi:/s:.ec
Not !'.Ie(-:'?ded

1.27

0.50

(i a 2()

(> n (i'7?
0.078

0.121
O. 121

1.0
2.0
2.0

0.030
0.05

F:equi n;~d Dept.h:
(·k eii~:

F0?r'i n1l0ltE~r":

Hydraulic Radius:
Veloc::i.t.y:
l:;:ipro.~p Ck (\,1<57):

Bottom Width:
~:;;i. dF.~ SJ. (::Jr:<'2 1:
8:i.dl? 8Iopt':l 2:
Min. Bottom Slope
Max. Bottom Slope
Min. Channel Depth:
Pi pr';::lp::

R~?qLli Ired Depth:
Are.:\:
P~?r- i mE~ter :
Hydraulic Radius:
~/ i!!!! I oc i t Y:
Riprap Ck (V<57):

Depth (1'1.::,>:. Flo\-,I):
On/i. 49 (S) 1/2:::

A(R)2/3:=

Depth (Min. Flow):
On/ 1.49 (8) 1/2="

A (R) 2/3 c.:::

Design Flow:
Bot.tom I~Jidth:

Si de Slope 1 :
Side Slope2:
Flric'\:ion Factor:
Min. Bottom Slope:
Max. Bottom Slope:
Fr·I'2ebo.:\rd:

Client: Valley Camp Coal Company
Project No.: 007.11.100

Channel Section: Ditch D-7B

C(iL..CUL,(·H I ON:
(\h?l oc: itY Chl'2ck)

DESIGN CRITERIA:

Cf';LCULJ-iT I Ol'.!:
(Channel DI'2pth)

GENERAL CRITERIA:

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



& Roa/wCUf' lJes/frt 1/-=3.7?~;( ~S-:Orl;( 4f::-
ffi k/l//Jr ~~tt/I'~c;(
cZ---: it- {!

IHEIT OF

COMPU~
CHECKI~D=-:J~_

DATE .tI/1 J~

/. /7c/'i

..:: . /. 5" a~re.r

. /·3 elL .
- rJ.Z ac...

:~~:NE:T~~
FUTURE /2-8
PROJECT NO. OtlZ II. /M

.:..C)·7Z3
1.~29

·~=o.&tJ.f 51= 9/.Lj ...

&a~/"-ha? ::'/'~//JC.hL'J.(;(j yr/ &;./'r) ....

17rc/raalck~ tfL:O~/
5k 't! ~ (3~ )(s-)(IOu)

dj) 43;sz,6 (;'S-) =zt;.ocz
{blcu6i-d 1Ctt/M#

~,6/ Aftt'? :z:f'5'7 * CJ.btP/75' ..; .
.. aI.sm/~d ..]S1. ...

.~ved W" /60

CAl : ;t1

J)I-i:h ~sp

tSk/h= 2% *'1 iY~/ttl:?Jldal Ch:tnnd

tS'/'Wi.'J /J% 6:;0, dlt="2, h1z ::./S-. 71:=0. OJ

£)-8
i

HanSEn
allen

&lUCEmc
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



:=:=============~=====:===~==================:========~=====:=====~

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

==============================================================
OUTFLOv.J

HYDROGRAPH
CFS

QPIN=24.6265 INCHES
SCS 6-hour-

UNIT
HYDI::::OGR(~PH

CFS

RAINFALL
EXCESS
INCHES

1.17 cfs
2 a 5(> Hot.u- e·

n 10 (~cn.~-Feet

RUNOFF
INCHES

QPCFS= 37.25 CFS
ITERATIONS:::: 8

Valley Camp Coal - D-8 Runoff Calculations

ACCUMULATED
R(~INFALL

INCHES

1·37 ·1872 ·0000 ·0000 ·0 ·00
1·39 ·1898 ·0000 ·0000 :1.8. 2 ·00
1·40 ·1924 ·0000 ·0000 37., 2 ·00
1·42 ·1950 ·0000 ·0000 26u 3 ·00
:I. ·43 ·1976 ·0000 .. 0000 12:r 0 ·00
:I. 41::" 2(>()2 0002 0000 4. 3 00· " ,_, · · · ·
:I. ·46 2028 0002 0000 1 -:r 00· .. · ·'-' ·
:I. ··48 ·2054 ·(}(j():3 ·(iCiCl(; ·4 ·00
:I. .. 4(".;1 ·2080 ·0004 ·0000 ·0 .. 00

'"' "+1 8226 ~2~5::'i5 01 12 .-\ 1 09..:- " · · · .. t.•. ·.... q,-, 8400 2668 (il 13 () :I. 1 :I..,::." L",::: · · · .. ·'-' "'ll]. 8575 2782 ()1 14 (} 1 12.,::'!! .. .. · · ·,.., 45 875(> 2898 01 16 0 1 :1.3,,;_ fJ · · · · ·
2" 47 .. 892·Lj· .. 3015 ·01 17 ·0 1 · 1 ~5•., ·<:j·8 9099 :3:1.33 01 18 0 :I. :1.6•';':.11 · · · · ·,-, '\:5(i 9274 325:2 01 19 l) :I. 17kA · · · · ·
:;~ II ~.:'.i 1 ·9340 ·:3298 .0046 ·0 :I. ·05
,'") 53 9387 333(> 0033 0 76.l_ n · · · · ·
2" ::iLJ· ·94::::5 ·33\-:'3 ·(>()33 ·0 ·52
2n I::" ' 9482 :339\~ " (1()33 0 1139,.J,':l · · ·~.l 57 9529 :::;:429 0033 0 35....... · · · · ·,.., !39 .9576 3461 If (>()33 0 33...... · · ·

TI!"1E
HOURS

HYDR08!=;:APH PEA~::::::::

T I!"1E TO PEI~lI<:=

F:UNOFF VOLU!"1E:::::

TP= .0305 HOURS
C3=121.3839

AREA::::: 1.5 ACRES
AVERAGE BASIN SLOPE::::: 26.0 PERCENT
CURVE NUMBER::::: 91.4
DESIGN STORM::::: 1.55 INCHES
STORM DURATION:::: 6.0 HOURS
HYDRAULIC LENGTH::::: 600. FEET
MINIMUM INFILTRATION RATE::::: .00 IN/HR

PROJECT

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



. 12-!"1ay-89
02: 56 P!"1

PGH

fe~e+":

l/ml
1/m2
ft/'f'!:
'ft/ft,

f (?l?t

fl2et
ft2

fleet
feet

1/m2

feet

ft/ft
ft/ft
ff.~et

UNITS
cfs

feet
l/ml

fe,?t
ft2

fe(?t
f(?et

ft/sec

Da'ce:
Time:

Computed:

15.0
2" ()

(; u ()~2

():: 1. '.~::

(>n 31
"":!" "":!"r")
,_I a '_''':''

(i. ,~9

0.19

Not Needed

0.77 f,?,?+":
\\lot N(?f:~ded

3:,73 ft/sec:
Not NeE~ded

()" ()65

1.83

0.50

()n 77
():I ,!J.i.1-

()" 167
():I :t \'S8

1. 17
0.0

15.0
2.0

0.030
0.02

Slr.:lpe 1:
"'\"'1 ,.."

~:)J. ope L::
Bottom SI Dp l2

Bcttorn 810p(?
Ch"'1nn(,~J. Df:?!=)th:

Side
Side
I"Ii n.
1"1 f~}( •

jvli n.

Depth (~Ia>~" Flow):
On/1.49(S) 1/2::::

r'-'! (F:) 2/3::-.::

f~ (F;;) 2/3:::::

R(~qui red Depth:
AI'" eE:\:
Perimeter-:
Hydraulic Radius:
"h?l oci t y:
Pipr'£<,p Ck (V<5?):

Hydraulic Radius:

Depth (Min. Flow):
Qn/l .. LI·(.~(S) 1/2:::0':

Design Flow:
Bottom ~\lidth:

Si de Sl opel:
Side Slope2:
FI~iction Factor:
Min. Bottom Slope:
Max. Bottom Slope:
Fr'er:::boi::wd:

Trapezoidal Channel Flow Calculations using Mannings Equation

Client: Valley Camp Coal Company
Project No.: 007.11.100

Channel Section: Ditch D-8

DE3IGN CRITERIA:

CP,LCULPIT I ON:
(\)f.::lcJcity Chf..,,:ck)

C{.)LCUU':lT I 01\1 ~

(Chi~nn€~l Depth)

GENERAL CRITERIA:

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



. "~~:'

_I! l1t1kt:1, t1it ~t:U in /17 t ut<; iJ,;;, ctt&rs florn -tztc;e
a;vatIa£'k.'

I!tk1~.J /hclll~(- Calcu-~k Hu, I;~! CcHC&-vJrcl'h~ Vj / 717
-Ikt ra;?~ Jnd1ioc/-~ /U-rt07 ;ryt?Rc1~ u;i71: -tk l1t!'vu I/~uf..

'HEET~O'

COMPUTED~
CHECKED~7~~__

DATE Si I

= ...~~&J
PROJECT ~
'EATURE~
PROJECT NO. LJaz.//,/(2()

Di tch {~)"(:?a 81 °Pl'? CN F:uno·f f
j\.lumb(;:.:'1~ ( ,:,'11:: roo (::Of::",) ( ~,~ ) (cfs)

:t 8(~i ,., i 4:::" 0 .......-.
()II 46.r=.,.lf .L

~ ... 1I .i.

131; 2" 0 44"
<:.-

79" 4 0" 53..J

1:::m 2"
,~

1.1-:3" 7 80" 7 0" 6'7.,:,'. , I

18B 1 n 4 3"111 8 81 .7 o. "'1-7
15 4" 2 35 .. 0 82" 8 1 .57
1,6Pl ~:5 1:1 1 ~;'1 . l:J 84. '":!"' 2 .. 13'-'
~: 511 6 41 " 8 85. 5 ,") 61,,:,..

5Pl o. 6 8" 6 90. () o. 43
16B (i ., ..~ "":!""":!" 9(i" (i o. S(>/ ·...'·H.'II CJ

7r~i ()" 8 2::::u 7 90. 0 0" 57
6 1, .1 (';1 , 9 91,

"
i) o. 82

8 1. t:;::
LO" 0 c;li 4- l l7.\ ...1

.' J. . "

Partial Summary of Ditch Capacity at Val cam

p-9~ P-98-.. ~-

l HanSEn
JlllER

&lUCEIRC
I'
I
I

n;b/~ '=" 7{).;I~·{)O/7r ~O,l~.

I CAl: ?O

-1- .. -.... -..- ---'--'"'.)'I?ClfJ/-J6;'U7=/:~//iCIzM

Atjd/a(~)t;;~;/zrl
I .f'/~ ~ ~~(O.lr ~/7-Z%,
I 7Je ~fiJ7~fr;j ?/ tfM,. aul;'; d6C<J #0/fil~

ptam~~rsmtBStlrl -z:b /,UJ? '~," ". . ...

I -.f~;PYI 'I Z%~~/~//l ~ l/j7wcia6I t:Uta) 9 f t/en -chR. -~ m?M- t:UR [::f/OW11 PeItJW.-

I
I
I
I
I
I
I
I
I
I
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:==============================================================

OUTFLQl,\J
HYDROGRAPH

CFS

QPIN=15.3809 INCHES
SCS 6-hour

UNIT
HYDROGRAPH

CFS

.07 cf!5
2. 50 HIJl.lr s
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Valley Camp Coal - D-9A, D-9B Runoff Calculation
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TP= .0488 HOURS
C3= 75.8125

PROJECT
,7

AREA::: .1 ACRES
AVERAGE BASIN SLOPE= 17.2 PERCENT
CURVE NUMBER= 90.0
DESIGN STORM= 1.55 INCHES
STORM DURATION::: 6.0 HOURS
HYDRAULIC LENGTH= 125. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR
USER INPUT TIME OF CONCENTRATION= .07 HOURS
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Valley Camp Coal - D-I0 Runoff Calculation
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===============================================================

F'RD~JECT

TP= .1328 HOURS

=========:====================================~======= =========

AREA= 12.8 ACRES
AVERAGE BASIN SLOPE::::: 24.4 PERCENT
CURVE NUMBER::::: 75.0
DESIGN STORM= 1.55 INCHES
STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH= 1800. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR
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